Polymer, Tantalum, and
Niobium Oxide Capacitors




IMPORTANT INFORMATION/DISCLAIMER

All product specifications, statements, information and data (collectively, the “Information”) in this datasheet or
made available on the website are subject to change. The customer is responsible for checking and verifying
the extent to which the Information contained in this publication is applicable to an order at the time the order is
placed. All Information given herein is believed to be accurate and reliable, but it is presented without guarantee,
warranty, or responsibility of any kind, expressed or implied.

Statements of suitability for certain applications are based on KYOCERA AVX's knowledge of typical operating
conditions for such applications, but are not intended to constitute and KYOCERA AVX specifically disclaims
any warranty concerning suitability for a specific customer application or use.

ANY USE OF PRODUCT OUTSIDE OF SPECIFICATIONS OR ANY STORAGE OR INSTALLATION
INCONSISTENT WITH PRODUCT GUIDANCE VOIDS ANY WARRANTY.

The Information is intended for use only by customers who have the requisite experience and capability to
determine the correct products for their application. Any technical advice inferred from this Information or
otherwise provided by KYOCERA AVX with reference to the use of KYOCERA AVX's products is given without
regard, and KYOCERA AVX assumes no obligation or liability for the advice given or results obtained.

Although KYOCERA AVX designs and manufactures its products to the most stringent quality and safety
standards, given the current state of the art, isolated component failures may still occur. Accordingly, customer
applications which require a high degree of reliability or safety should employ suitable designs or other
safeguards (such as installation of protective circuitry or redundancies) in order to ensure that the failure of an
electrical component does not result in a risk of personal injury or property damage.

Unless specifically agreed to in writing, KYOCERA AVX has not tested or certified its products, services or
deliverables for use in high risk applications including medical life support, medical device, direct physical
patient contact, water treatment, nuclear facilities, weapon systems, mass and air transportation control,

flammable environments, or any other potentially life critical uses. Customer understands and agrees that
KYOCERA AVX makes no assurances that the products, services or deliverables are suitable for any high-

risk uses. Under no circumstances does KYOCERA AVX warrant or guarantee suitability for any customer

design or manufacturing process.

Although all product-related warnings, cautions and notes must be observed, the customer should not assume
that all safety measures are indicted or that other measures may not be required.
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Section 1: Solid Tantalum & Niobium Oxide Chip Capacitors
Tantalum and Niobium Oxide Products Introduction and Road Map

APPLICATIONS

FOCUS ON QUALITY

KYOCERA AVX is committed to Total Customer Satisfaction by
meeting or exceeding expectations in product performance and
product innovation while providing comprehensive technical support
combined with matchless service.

KYOCERA AVX Corporation Goals:

+ To provide world class service in the manufacture and supply of
electronic components, while maintaining a positive return on
investment.

+ Consistently supplying product of the highest quality with exceptional
service throughout the entire supply chain.

+ New or improved products, processes or services will be qualified to
established standards of quality and reliability.

The above objectives shall be achieved by the following codes of
practice:

1.

All Tantalum division plants are approved to ISO 9001:2015 quality
standard; IATF 16949:2016 (Automotive Quality System Requirements)
and ISO 14001:2015 environmental standards. Defined series of
conductive polymer, tantalum and NbO OxiCap® capacitors meet the
requirements of AEC-Q200.

Please see KYOCERA AVX web site www.kyocera-avx.com for the
latest certification status.

KYOCERA AVX with headquarters in Fountain Inn, South Carolina,

4

USA, is a leading global supplier of passive electronic components.

KYOCERA AVX solid electrolytic capacitors are produced in major
world regions: Lanskroun, Czech Republic (Europe), San Salvador, El
Salvador (Americas) and Adogawa in Japan (Asia), giving full access
to our global customers and enabling optimum service for our regional

Plant Certifications ISO IATF | ESA | IECQ | git
Site Location | 9001 | 14001 | 16949 | ESCC | CECC | 18001
v v v
v v v v v
v v v v

customer base. High reliability specilised tantalums are produced in
KYOCERA AVX Biddeford, Maine,US.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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Introduction
Tantalum

The Tantalum division of KYOCERA AVX produces a wide range of
solid electrolytic capacitors. Typically, the construction consists of
a 1st electrode (anode), an insulating layer (dielectric) and a 2nd
electrode (cathode) system.

The anode is manufactured either from pure tantalum or niobium
oxide powder. Tantalum is an element extracted from ores found
alongside tin and niobium deposits; the major sources of supply are
located in Brazil, Africa and Australia.

Since December 1st, 2011, KYOCERA AVX has exclusively sourced
the tantalum powder and wire used to manufacture its tantalum
capacitors from smelters whose compliance with the Electronic
Industry Code of Conduct (EICC) and the Global e-Sustainability

Initiative (GeSl) Conflict-Free Smelter program has been verified.
Niobium oxide is a ceramic material that can be refined to the same
capacitor grade powder morphology as high purity tantalum powder,
enabling capacitor anode manufacture by identical processes.

The dielectric layer is an oxide of the anodic material — tantalum or
niobium pentoxide. These oxides can be formed in very thin layers,
which, combined with their unique insulating properties, enables very
high and stable capacitance values to be achieved.

The cathode is made from manganese dioxide, a semiconducting
material (for standard tantalum and niobium oxide solid electrolytic
capacitors) or conductive polymer (for polymer solid electrolytic
capacitors).

KYOCERA AVX is world wide leading Tantalum capacitor
manufacturer with widest range of capacitors from smallest to large
case sizes, from consumer to automotive, medical and aerospace
level applications. KYOCERA AVX has a leading market position in all
world regions. Call us first - KYOCERA AVX your global partner.

TECHNOLOGY TRENDS

Miniaturization (downsizing in both real estate and height profile)
while retaining high capacitance has been the most significant driver
of capacitor requirements for the latest electronic hardware designs.
Solid electrolytic capacitors are one of the best technologies to offer
very high capacitance value in small dimensions.

The amount of capacitance achievable in solid electrolytic capacitors
is directly related to the characteristics of the powder used to
manufacture the anode. Capacitance x voltage per gram (CV/q) is
the measure used to define the volumetric efficiency of a powder.
The following graph shows how the capability in CV/g has steadily
increased over time, allowing the production of greater capacitance
values within the same physical outline. These powder improvements
have been achieved through close development with material
suppliers. KYOCERA AVX are committed to driving the available
technology forward, demonstrated by extended ratings continually
being introduced in all technologies, including conductive polymer
tantalum, TACmicrochip®, and NbO OxiCap®.

Tantalum Powder CV/g
300
200 /
150 /

0 /
50 /

0 : : : : : : :

1980 1985 1990 1995 2000 2005 2010 2015
The next significant driver is equivalent series resistance (ESR)
reduction. As DC-DC converter and power supply designs increase
in power density, they require lower ESR output capacitors to control
ripple. KYOCERA AVX maintains a continuous ESR improvement
program to ensure low ESR capacitor capability is maintained across
the widest operating voltage range to keep pace with emerging
industry requirements.

CV/g (K)

*Niobium Oxide Capacitors are manufactured and sold under patent license from Cabot Corporation, Boyertown, Pennsylvania U.S.A.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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Solid Electrolytic Capacitors Road Map

. Professional . S .
Commercial High-Temp CECC COTS+* m MIL-PRF* Medical*

SMD Conventional (MnO, Cathode) Tantalum Solid Electrolytic Chip Capacitors

TAJ A TAJ CECC
Automotive | F97-HT3135°C DLA
30801-011
TAJ TRJ (auto) (auto) 30801-005 95158
J-lead Low Profile Professional CWR11 TAJ ESCC T4J
Standard termination _— F93-AJ6 THJ 175°C 3012-001 HRC4000
(auto) (auto) DLA
e F97 (auto) | THJ 200°C T AU
Low Profile
Conformal F95
TPS TPS DLA TBJ
Low ESR Automotive 95158 SRC9000
J-lead F91-AJ6 THJ 175°C TBJ
Low ESR termination (auto) (auto) Low ESR DLA TES ESCC
Fo1 TRJ (auto) 07016 3012-004
Low ESR
TPM TBM
Ultra Low ESR J-lead Ultra Low TRM TBM SRC9000
Multianode termination ESR (auto) Ultra Low ESR TES ESCC
3012-004
J-lead ™J ™J
Low DCL termination Low DCL S1gma™
J-lead T
termination Fos
) TLN
High CV Undertab Undertab
termination TLN
PulseCap™
Confomal F72/75
TAZ TAZ
standard A7 CWR09 SRC9000 | HRC5000
CWR19 CWR T4Z
CWR High CV “T" Level HRC4000
09, 19, 29*
TAZ SRC9000 HR-lc-IAS%)OO
Low ESR TAZ CWR29
CWR T4Z
“T" Level HRC4000
F98-AS1
Fused Fused
TCP DLA TCP
Modules UltraLow ESR | 09009 TCPSRCI000 | 1pe5000
i THH
Hermetic Package* THH 230°C THH
SMD Conductive Polymer Tantalum Solid Electrolytic Chip Capacitors
TCB
Standard Jead 1 TCQ TCO 150°C — L G TCSESCC
termination Automotive (auto) 3012-006
Ultra low ESR TCM TCS
Multianode Multianode
High Energy J.I(.:éﬁ
Undertab TCN
Low Profile | termination Undertab
Miniature F38
Hermetic Package* TCH TCH TCH

* see High Reliability Tantalum Catalog
Note: For specific requirements and questions please contact KYOCERA AVX

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available

online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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Solid Electrolytic Capacitors Road Map

Commercial High-Temp CECC COTS+* m MIL-PRF* Medical*

TBC
HRC5000
TBC TBC
Standard microchip TAC TBC CWR15 SRC9000 HRC6000
T4C
leadless HRC4000
design
High CV TLC
Low ESR TPC
Standard J-Lead NOJ
Low ESR Termination NOS
. ; . TAP CECC
Resin Dipped | Radial leads | TAP/TEP Radial 30201-032

Wet Electrolytic Tantalum Capacitors

Tantalum Wet Electrolytic Capacitors

TWA-Y
200°C DLA TWC
. TWA M39006
Axial TWC-Y 93026 SRW9000
Wet* leads TWD 200°C TWA
TWA-X DLA TWS
230°C I 13017 SRW9000
Wet* Modules TWM

*see High Reliability Tantalum Catalog
Note: For specific requirements and questions please contact KYOCERA AVX

KYOCERA AVX SMD SOLID ELECTROLYTIC CAPACITORS SERIES AND CONSTRUCTIONS

KYOCERA AVX SMD solid electrolytic capacitors family consists of two types of anode materials (standard Tantalum and unique Niobium Oxide)
and two types of cathode materials (conventional Mn0O2 and Conductive polymer) in several styles of capacitor constructions. KYOCERA AVX also
offers wide range of tradicional leaded solid electrolytic tantalum capacitors and leaded Wet Electrolytic tantalums. Case sizes of KYOCERA AVX
Capacitors are denoted by single letter or symbol in the part number. Please note that the case size letter is always related to the specific product
series. For more details please loog at the specific series information, or general guides related or contact KYOCERA AVX.

CONDUCTIVE CONVENTIONAL NIOBIUM
POLYMER TANTALUM OXIDE

TC Series T Series N Series

TCx T xx N xx

F Series F Series
F38 F xx

Mno,

CATHODE - conductive
polymer

I

DIELECTRIC — a0, = T0,0, Nb,0,
ANODE + Tantalum + Tantalum Niobium
Oxide
FIVE CAPACITOR CONSTRUCTION STYLES
J-lead Undertab TACmicrochip® Conformal Hermetic
Tantalum series Tantalum series All microchip series F95 TCH
Polymer series Polymer series F72 THH
All OxiCap®series F75
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 7
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TAJ Series

Standard and Low Profile Tantalum Capacitors

FEATURES

+ General Purpose SMT Chip Tantalum Series

+ 100% Surge Current Tested

+ 17 Case Sizes Available, Standard and Low Profile ROHS
Down to Tmm Maximum Height COMPLIANT

+ CV Range: 0.10 - 2200pF / 2.5 - 50V

+ J-Lead Construction

APPLICATIONS
+ General Low Power DC/DC and LDO LEAD-FREE
+ Entertainment / Infotainment Systems LEAD-FREE
+ Height Restricted Design PR
FiL—"‘ r*W——{ STANDARD CASE DIMENSIONS: millimeters (inches)
[} — EIA EIA L0.20 W+0.20 (0.008) | H+0.20(0.008) | W,£0.20 | A+0.30(0.012) Sy
H Code Metric (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008) :
i A 1206 3216-18 | 3.20(0.126) 1.60 (0.063) 1.60 (0.063) 1.20 (0.047) 0.80 (0.031) 1.10 (0.043)
B 1210 | 3528-21 | 3.50(0.138) 2.80 (0.110) 1.90(0.075) | 2.20(0.087) | 0.80(0.031) | 1.40 (0.055)
4 A l< s —l A ]—7 4 w, l_ C 2312 6032-28 | 6.00(0.236) 3.20(0.126) 2.60(0.102) 2.20(0.087) 1.30(0.051) 2.90 (0.114)
D 2917 7343-31 | 7.30(0.287) 4.30(0.169) 2.90 (0.114) 2.40 (0.094) 1.30(0.051) 4.40 (0.173)
MARKING E 2917 | 7343-43 | 7.30(0.287) 4.30 (0.169) 4.10(0.162) [ 2.40(0.094) 1.30 (0.057) 4.40 (0.173)
] 2924 | 7361-43 | 7.30(0.287) 6.10 (0.240) 410(0.162) [ 3.10(0.122) 1.30 (0.051) 4.40 (0.173)
\ 2924 7361-38 | 7.30(0.287) 6.10 (0.240) 3.55(0.140) 3.10(0.122) 1.30(0.051) 4.40(0.173)
A,B,C,D,E FHKSTUVW,XYCASE W, dimension applies to the termination width for A dimensional area only.
Loco apactance valuenoF LOW PROFILE CASE DIMENSIONS: millimeters (inches)
Pofarit EIA EIA L0.20 W+0.20 (0.008) W1£0.20 | A+0.30(0.012) I
Bard | A 227 A ~— Rated voltage Gode Code | code | Metric |  (0.008) -0.10 (0.004) DTS (0.008) -0.20 (0.008) S
(Anode+) XXXXX ~— D Code F 2312 6032-20 [ 6.00 (0.236) 3.20 (0.126) 2.00 (0.079) [ 2.20(0.087) 1.30 (0.051) 2.90 (0.114)
H 1210 | 3528-15 | 3.50(0.138) 2.80 (0.110) 1.50 (0.059) | 2.20(0.087) 0.80 (0.031) 1.40 (0.055)
P, R CASE K 1206 | 3216-10 | 3.20 (0.126) 1.60 (0.063) 1.00(0.039) | 1.20(0.047) 0.80 (0.031) 1.10 (0.043)
Gapacitance Value in pF P 0805 | 201215 | 2.05(0.081) | 1.35(0.053) | 1.50(0.059) (016(;%;:833 | 0500020) | 085(0033)
106 = 10pF ~ —
Polarity R 0805 | 2012-12 | 2.05(0.081) 1.30 (0.051) 1.20 (0.047) (01603?3;8(}(?4) 0.50 (0.020) 0.85(0.033)
aﬁ,’;‘ﬂ,ﬁ) 106 S 1206 | 3216-12 | 3.20(0.126) 1.60 (0.063) 1.20 (0.047) | 1.20(0.047) 0.80 (0.031) 1.10 (0.043)
J~_| Rated Valtage Gode T 1210 | 3528-12 | 3.50 (0.138) 2.80 (0.110) 1.20 (0.047) | 2.20(0.087) 0.80 (0.031) 1.40 (0.055)
v W 2312 | 6032-15 | 6.00 (0.236) 3.20 (0.126) 1.50 (0.059) | 2.20(0.087) 1.30 (0.051) 2.90 (0.114)
X 2917 | 7343-15 | 7.30(0.287) 4.30 (0.169) 1.50 (0.059) | 2.40(0.094) 1.30 (0.051) 4.40 (0.173)
Y 2917 | 7343-20 | 7.30(0.287) 4.30 (0.169) 2.00 (0.079) | 2.40(0.094) 1.30 (0.051) 4.40 (0.173)
W, dimension applies to the termination width for A dimensional area only.
HOW TO ORDER
TAJ C 106 M 035 R NJ -
Type CaseSize Capacitance Code Tolerance Rated DC Voltage Packaging Specification Additional characters may be
See table pF code: 1st two digits K=110% 002 =2.5Vdc R = Pure Tin 7" Reel Suffix added for special requirements
above represent significant M = +20% 004 = 4Vdc S =Pure Tin 13" Reel NJ = Standard V = Dry pack Option
figures 3rd digit 006 = 6.3Vdc A = Gold Plating 7" Reel Suffix (selected ratings only)
represents multiplier 010 =10Vdc B = Gold Plating 13" Reel
(number of zeros 016 = 16Vdc H =Tin Lead 7" Reel
to follow) 020 =20vdc K =Tin Lead 13" Reel
025 =25Vdc H, K =Non RoHS
035 =35Vdc A, B, H, K = Please Contact
050 = 50Vdc Manufacturer
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.10 pF to 2200 pF
Capacitance Tolerance: +10%; +20%
Rated Voltage (V) <+85°C: 2.5 4 6.3 10 16 20 25 35 50
Category Voltage (V) < +125°C: 1.7 27 4 7 10 13 17 23 33
Surge Voltage (V) < +85°C: 33 5.2 8 13 20 26 32 46 65
Surge Voltage (V) <+125°C: 2.2 3.4 5 8 13 16 20 28 40
Temperature Range: -55°C to +125°C
Reliability: 1% per 1000 hours at 85°C, V with 0.1Q/V series impedance, 60% confidence level
Qualification: CECC 30801 - 005 issue 2 EIA 535BAAC for standard case sizes
Termination Finished: Sn Plating (standard), Gold and SnPb Plating upon request

For AEC-Q200 availability, please contact KYOCERA AVX

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TAJ Series

Standard and Low Profile Tantalum Capacitors

STANDARD TANTALUMS CAPACITANCE AND RATED VOLTAGE RANGE

(LETTER DENOTES CASE SIZE)

Capacitance Rated voltage DC (V;) to 85°C
HF Code 2.5V (e) 4V (G) 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
0.10 104 A A
0.15 154 A A/B
0.22 224 A A/B
0.33 334 A A/B
0.47 474 A A/B A/B/C
0.68 684 A A/B A/B/C
1.0 105 A A A A/B A/B/C
1.5 155 A A A A/B A/B/C B/C/D
2.2 225 A A A/B A/B A/B A/B/C B/C/D
3.3 335 A A A/B A/B A/B/C B/C C/D
4.7 475 A A/B A/B A/B/C A/B/C B/C/D C/D
6.8 685 A/B A/B A/B/C A/B/C B/C C/D C/D
10 106 A A/B A/B/C A/B/C B/C B/C/D C/D/E D/E/V
15 156 A A/B A/B/C A/B/C B/C/D C/D C/D D/E/V
22 226 A A/B/C A/B/C AM/B/C/D B/C/D C/D D/E \'
33 336 A A/B A/B/C A/B/C/D B/C/D C/D C/D/E D/E/V
47 476 A A/B A/B/C/D B/C/D C/D C/D/E D/E D/E/V
68 686 A A/B B/C/D B/C/D C/D C"/D/E D/E/V Vv
100 107 A/B A/B/C B/C/D B/C/D/E C/D/E D/E/V E/V
150 157 B B/C B™/C/D C/D/E D/E/V E/V VM
220 227 B/D B/C/D C/D/E C/D/E DW/E/V.
330 337 D C/D C/D/E D/E/V EM
470 477 C/D C/D/E D/E/V E/U/NV
680 687 C/D/E D/E D/E/V EM/VM)
1000 108 DM/E D/E/V EM/VM)
1500 158 D/E/V™ E/VMW
2200 228 A
LOW PROFILE TANTALUMS CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)
Capacitance Rated voltage DC (V) to 85°C
uF Code 2.5V (e) 4V (G) 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
0.10 104 R/S R/S S
0.15 154 R/S R R/S S
0.22 224 R/S R R/S P/R/S
0.33 334 R/S R R/S P/RM/S/T
0.47 474 R/S R/S R/S/T S/T
0.68 684 R/S R/S/T R/S P/S/T
1.0 105 R/S R/S/T R/S/T P/R/S P/S/T W
1.5 155 R/S R/S R/S P/R/S/T P/S/T T W
22 225 R/S R/S R/S R/S/T P/R/S/T T T W
33 335 R/S R/S K/R/S/T R/S/T T T/W W Y
4.7 475 R R/S R/S/T R/S/T K/P/S/T T /W W XY
6.8 685 R R/S/T R/S/T P/R/S/T S/T T W Y Y
10 106 R/S R/S/T P/R/S/T K/P/RM/S/T T/W W W XY
15 156 R R/S/T K/P/R/S/T S/T/W TM/W W Y Y
22 226 P/R K/P/R/S/T | K/PM/S/T/W T/W W W/Y F/Y Y
33 336 K/P/S K/PM/S/T/W T/W W W/Y XY F/Y
47 476 PM/S /W /W H/W/Y W/X/Y XY Y
68 686 T T/W W W/Y F/X/Y Y
100 107 T/W TW/W W/Y W/X/Y F7Y
150 157 T™M/W W/Y W/X/Y F/XM/Y Y™
220 227 WY W/X/Y F/X/Y Y
330 337 WMy F/X/Y Y
470 477 F/Y Y Y
680 687 Y Y
1000 108 Y™

Released ratings (Mtelerence only)

Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.
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TAJ Series

Standard and Low Profile Tantalum Capacitors

RATINGS & PART NUMBER REFERENCE

. Rated Rated Category Category DCL DF 23 100kHz RMS Current (mA)
Case | Capacitance Max. @
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100KHz MSL
V) (°C) V) (°C) (nA) (%) @ 25°C | 85°C | 125°C
2.5 Volt @ 85°C
TAJR475*002#NJ R 4.7 2.5 85 1.7 125 0.5 6 20 52 47 21 1
TAJR685*002#NJ R 6.8 2.5 85 1.7 125 0.5 6 20 52 47 21 1
TAJR106*002#NJ R 10 2.5 85 1.7 125 0.5 8 4.5 111 99 44 1
TAJS106*002#NJ S 10 2.5 85 1.7 125 0.5 6 8 90 81 36 1
TAJR156*002#NJ R 15 2.5 85 1.7 125 0.5 8 4.1 116 104 46 1
TAJP226*002#NJ P 22 2.5 85 1.7 125 0.5 8 3.5 131 118 52 1
TAJR226*002#NJ R 22 2.5 85 1.7 125 0.5 8 3.8 120 108 48 1
TAJA336*002#NJ A 33 2.5 85 1.7 125 0.8 8 1.7 210 189 84 1
TAJK336*002#NJ K 33 2.5 85 1.7 125 0.8 8 1.7 196 176 78 1
TAJP336*002#NJ P 33 2.5 85 1.7 125 0.7 8 3.5 131 118 52 1
TAJS336*002#NJ S 33 2.5 85 1.7 125 0.7 8 1.5 208 187 83 1
TAJA476*002#NJ A 47 2.5 85 1.7 125 0.9 6 3 158 142 63 1
TAJP476M002#NJ P 47 2.5 85 1.7 125 1.2 12 3.2 137 123 55 1
TAJS476*002#NJ S 47 2.5 85 1.7 125 1.2 8 1.6 202 181 81 1
TAJA686*002#NJ A 68 2.5 85 1.7 125 1.4 8 1.5 224 201 89 1
TAJT686*002#NJ T 68 2.5 85 1.7 125 1.4 8 1.5 231 208 92 1
TAJA107*002#NJ A 100 2.5 85 1.7 125 2.5 30 1.4 231 208 93 1
TAJB107*002#NJ B 100 2.5 85 1.7 125 2.5 8 1.4 246 222 99 1
TAJT107*002#NJ T 100 2.5 85 1.7 125 2.5 15 1.3 248 223 99 1
TAJW107*002#NJ W 100 2.5 85 1.7 125 2.5 8 0.4 474 427 190 1
TAJB157*002#NJ B 150 2.5 85 1.7 125 8] 10 1.6 230 207 92 1
TAJT157M002#NJ T 150 2.5 85 1.7 125 3.8 18 1.2 258 232 103 1
TAJW157*002#NJ W 150 2.5 85 1.7 125 3.8 8 0.3 548 493 219 1
TAJB227*002#NJ B 220 2.5 85 1.7 125 4.4 16 1.6 230 207 92 1
TAJD227*002#NJ D 220 2.5 85 1.7 125 5.5 8 0.3 707 636 283 1
TAJW227*002#NJ W 220 2.5 85 1.7 125 5.5 8 0.3 548 493 219 1
TAJY227*002#NJ Y 220 2.5 85 1.7 125 5.5 8 0.3 645 581 258 1
TAJD337*002#NJ D 330 2.5 85 1.7 125 8.2 8 0.3 707 636 283 1"
TAJW337MO002#NJ W 330 2.5 85 1.7 125 8.2 12 0.3 548 493 219 1
TAJY337*002#NJ Y 330 2.5 85 1.7 125 8.2 8 0.3 645 581 258 1
TAJC477*002#NJ © 470 2.5 85 1.7 125 9.4 12 0.2 742 667 297 1
TAJD477*002#NJ D 470 2.5 85 1.7 125 11.6 8 0.2 866 779 346 1"
TAJF477*002#NJ I 470 2.5 85 1.7 125 11.8 12 0.3 577 520 231 1
TAJY4A77*002#NJ Y 470 2.5 85 1.7 125 11 12 0.2 791 712 316 1
TAJC687*002#NJ C 680 2.5 85 1.7 125 17 18 0.2 742 667 297 1
TAJD687*002#NJ D 680 2.5 85 1.7 125 17 16 0.2 866 779 346 1
TAJE687*002#NJ E 680 2.5 85 1.7 125 17 10 0.2 908 817 363 1
TAJY687*002#NJ Y 680 2.5 85 1.7 125 17 12 0.2 791 712 316 1"
TAJD108MO002#NJ D 1000 2.5 85 1.7 125 25 20 0.2 866 779 346 1"
TAJE108*002#NJ E 1000 2.5 85 1.7 125 25 14 0.4 642 578 257 1"
TAJY108MO002#NJ Y 1000 2.5 85 1.7 125 25 30 0.2 791 712 316 1
TAJD158*002#NJ D 1500 2.5 85 1.7 125 37.5 60 0.2 866 779 346 1"
TAJE158*002#NJ E 1500 2.5 85 1.7 125 37 20 0.2 908 817 363 1
TAJV158MO002#NJ \ 1500 2.5 85 1.7 125 30 20 0.2 1118 1006 447 1"
TAJV228MO002#NJ ) 2200 2.5 85 1.7 125 &5 50 0.2 1118 1006 447 1
4 Volt @ 85°C
TAJR225*004#NJ R 2.2 4 85 2.7 125 0.5 6 25 47 42 19 1
TAJS225*004#NJ S 2.2 4 85 2.7 125 0.5 6 25 51 46 20 1
TAJR335*004#NJ R 3.3 4 85 2.7 125 0.5 6 20 52 47 21 1
TAJS335*004#NJ S 3.3 4 85 2.7 125 0.5 6 18 60 54 24 1
TAJR475*004#NJ R 4.7 4 85 2.7 125 0.5 6 12 68 61 27 1
TAJS475*004#NJ S 4.7 4 85 2.7 125 0.5 6 10 81 73 32 1
TAJR685*004#NJ R 6.8 4 85 2.7 125 0.5 6 5.2 103 93 41 1
TAJS685*004#NJ S 6.8 4 85 2.7 125 0.5 6 8 90 81 36 1
TAJT685*004#NJ T 6.8 4 85 2.7 125 0.5 6 6 115 104 46 1
TAJAT06*004#NJ A 10 4 85 2.7 125 0.5 6 6 112 101 45 1
TAJR106*004#NJ R 10 4 85 2.7 125 0.5 6 7 89 80 35 1
TAJS106*004#NJ S 10 4 85 2.7 125 0.5 6 6 104 94 42 1
TAJT106*004#NJ T 10 4 85 2.7 125 0.5 6 5 126 114 51 1
TAJA156*004#NJ A 15 4 85 2.7 125 0.6 6 4 137 123 55 1
TAJR156*004#NJ R 15 4 85 2.7 125 0.6 8 4 117 106 47 1
TAJS156*004#NJ S 15 4 85 2.7 125 0.6 8 4 127 115 51 1
TAJT156*004#NJ T 15 4 85 2.7 125 0.6 6 2 200 180 80 1
TAJA226*004#NJ A 22 4 85 2.7 125 0.9 6 3.5 146 132 59 1
TAJK226*004#NJ K 22 4 85 2.7 125 0.9 8 1.8 190 171 76 1
TAJP226*004#NJ P 22 4 85 2.7 125 0.9 8 4 122 110 49 1
TAJR226*004#NJ R 22 4 85 2.7 125 0.9 8 3.8 120 108 48 1
TAJS226*004#NJ S 22 4 85 2.7 125 0.9 8 3.5 136 123 55 1
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
1 0 online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

TDS-PTNO-0024 | Rev 1

ER, TANTALUM AND NIOBIUM OXIDE CAPACITORS


http://www.kyocera-avx.com/disclaimer/

TAJ Series

Standard and Low Profile Tantalum Capacitors

RATINGS & PART NUMBER REFERENCE

c . Rated Rated Category Category DCL DF b 100kHz RMS Current (mA)
ase | Capacitance Max. @
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100kHz MSL
) (°C) ) (°Cc) (nA) (%) @) 25°C 85°C 125°C
TAJT226*004#NJ T 22 4 85 2.7 125 0.9 6 19 205 185 82 1
TAJA336*004#NJ A 33 4 85 2.7 125 1.3 6 3 158 142 63 1
TAJB336*004#NJ B 33 4 85 2.7 125 1.3 6 2.8 174 157 70 1
TAJK336*004#NJ K 33 4 85 2.7 125 1.3 10 1.7 196 176 78 1
TAJP336M004#NJ P 33 4 85 2.7 125 1.3 8 2.8 146 132 59 1
TAJS336*004#NJ S 33 4 85 2.7 125 1.3 8 1.7 196 176 78 1
TAJT336*004#NJ T 33 4 85 2.7 125 1.3 6 1.7 217 195 87 1
TAJW336*004#NJ w 33 4 85 2.7 125 1.3 6 0.6 387 349 155 1
TAJA476*004#NJ A 47 4 85 2.7 125 1.9 8 2.6 170 153 68 1
TAJB476*004#NJ B 47 4 85 2.7 125 1.9 6 2.4 188 169 75 1
TAJT476*004#NJ T 47 4 85 2.7 125 1.9 10 1.6 224 201 89 1
TAJWA476*004#NJ W 47 4 85 2.7 125 1.9 6 0.5 424 382 170 1
TAJA686*004#NJ A 68 4 85 2.7 125 2.7 10 1.5 224 201 89 1
TAJB686*004#NJ B 68 4 85 2.7 125 2.7 6 1.8 217 196 87 1
TAJT686*004#NJ T 68 4 85 2.7 125 2.7 15 1.5 231 208 92 1
TAJW686*004#NJ w 68 4 85 2.7 125 27 6 0.4 474 427 190 1
TAJAT07*004#NJ A 100 4 85 2.7 125 4 30 1.4 231 208 93 1
TAJB107*004#NJ B 100 4 85 2.7 125 4 8 0.9 307 277 123 1
TAJC107*004#NJ C 100 4 85 2.7 125 4 6 1.3 291 262 116 1
TAJT107MO04#NJ T 100 4 85 2.7 125 4 14 1.4 239 215 96 1
TAJW107*004#NJ W 100 4 85 2.7 125 4 6 0.4 474 427 190 1
TAJB157*004#NJ B 150 4 85 2.7 125 6 10 1.5 238 214 95 1
TAJC157*004#NJ C 150 4 85 2.7 125 6 6 0.3 606 545 242 1
TAJW157*004#NJ W 150 4 85 2.7 125 6 6 0.5 424 382 170 1
TAJY157*004#NJ Y 150 4 85 2.7 125 6 6 0.4 559 503 224 1"
TAJB227*004#NJ B 220 4 85 2.7 125 8.8 12 1.1 278 250 111 1
TAJC227*004#NJ C 220 4 85 2.7 125 8.8 8 1.2 303 272 121 1
TAJD227*004#NJ D 220 4 85 2.7 125 8.8 8 0.9 408 367 163 1
TAJW227*004#NJ W 220 4 85 2.7 125 8.8 8 0.3 548 493 219 1
TAJX227*004#NJ X 220 4 85 2.7 125 8.8 8 0.3 577 520 231 1
TAJY227*004#NJ Y 220 4 85 2.7 125 8.8 8 0.3 645 581 258 1
TAJC337*004#NJ C 330 4 85 2.7 125 13.2 8 0.3 606 545 242 1
TAJD337*004#NJ D 330 4 85 27 125 13.2 8 0.9 408 367 163 1
TAJF337*004#NJ F 330 4 85 2.7 125 13.2 10 0.3 577 520 231 1
TAJX337*004#NJ X 330 4 85 2.7 125 13.2 8 0.3 577 520 231 1"
TAJY337*004#NJ Y 330 4 85 2.7 125 13.2 12 0.4 559 503 224 1"
TAJCA477*004#NJ C 470 4 85 2.7 125 18.8 14 0.3 606 545 242 1
TAJD477*004#NJ D 470 4 85 2.7 125 18.8 12 0.9 408 367 163 1"
TAJE477*004#NJ E 470 4 85 2.7 125 18.8 10 0.5 574 517 230 1"
TAJY477*004#NJ Y 470 4 85 2.7 125 18.8 14 0.4 559 503 224 1"
TAJD687*004#NJ D 680 4 85 2.7 125 27.2 14 0.5 548 493 219 1"
TAJE687*004#NJ E 680 4 85 2.7 125 27.2 10 0.9 428 385 171 1
TAJY687M004#NJ Y 680 4 85 27 125 27.2 25 0.2 791 712 316 1
TAJD108*004#NJ D 1000 4 85 2.7 125 40 60 0.2 866 779 346 1
TAJE108*004#NJ E 1000 4 85 27 125 40 14 0.4 642 578 257 1
TAJV108*004#NJ v 1000 4 85 2.7 125 40 16 0.2 1118 1006 447 1
TAJE158*004#NJ E 1500 4 85 2.7 125 60 30 0.2 908 817 363 1"
TAJV158M004#NJ Vv 1500 4 85 2.7 125 60 30 0.2 1118 1006 447 1"
6.3 Volt @ 85°C
TAJR155*006#NJ R 1.5 6.3 85 4 125 0.5 6 25 47 42 19 1
TAJS155*006#NJ S 1.5 6.3 85 4 125 0.5 6 25 51 46 20 1
TAJA225*006#NJ A 2.2 6.3 85 4 125 0.5 6 9 91 82 37 1
TAJR225*006#NJ R 2.2 6.3 85 4 125 0.5 6 20 52 47 21 1
TAJS225*006#NJ S 2.2 6.3 85 4 125 0.5 6 18 60 54 24 1
TAJA335*006#NJ A &3 6.3 85 4 125 0.5 6 7 104 93 41 1
TAJR335*006#NJ R 3.3 6.3 85 4 125 0.5 6 12 68 61 27 1
TAJS335*006#NJ S 3.3 6.3 85 4 125 0.5 6 9 85 76 34 1
TAJA475*006#NJ A 4.7 6.3 85 4 125 0.5 6 6 112 101 45 1
TAJR475*006#NJ R 4.7 6.3 85 4 125 0.5 6 7 89 80 35 1
TAJS475*006#NJ S 4.7 6.3 85 4 125 0.5 6 7.5 93 84 37 1
TAJT475*006#NJ T 4.7 6.3 85 4 125 0.5 6 6 115 104 46 1
TAJA685*006#NJ A 6.8 6.3 85 4 125 0.5 6 5 122 110 49 1
TAJB685*006#NJ B 6.8 6.3 85 4 125 0.6 6 5 130 117 52 1
TAJR685*006#NJ R 6.8 6.3 85 4 125 0.5 8 7 89 80 35 1
TAJS685*006#NJ S 6.8 6.3 85 4 125 0.5 6 2.6 158 142 63 1
TAJT685*006#NJ T 6.8 6.3 85 4 125 0.5 6 5 126 114 51 1
TAJA106*006#NJ A 10 6.3 85 4 125 0.6 6 4 137 123 &5 1
TAJB106*006#NJ B 10 6.3 85 4 125 0.6 6 3 168 151 67 1
TAJP106*006#NJ P 10 6.3 85 4 125 0.6 8 6 100 90 40 1
TAJR106*006#NJ R 10 6.3 85 4 125 0.6 8 6 96 86 38 1

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 1
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TAJ Series

Standard and Low Profile Tantalum Capacitors

RATINGS & PART NUMBER REFERENCE

c . Rated Rated Category Category DCL DF — 100kHz RMS Current (mA)
ase | Capacitance Max. @
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100kHz MSL
) (°C) ) (°Cc) (nA) (%) (@) 25°C 85°C 125°C
TAJS106*006#NJ S 10 6.3 85 4 125 0.6 8 4 127 115 51 1
TAJT106*006#NJ T 10 6.3 85 4 125 0.6 6 4 141 127 57 1
TAJA156*006#NJ A 15 6.3 85 4 125 0.9 6 3.5 146 132 59 1
TAJB156*006#NJ B 15 6.3 85 4 125 0.9 6 2 206 186 82 1
TAJK156*006#NJ K 15 6.3 85 4 125 0.9 6 2 180 162 72 1
TAJP156*006#NJ P 15 6.3 85 4 125 0.9 8 3.5 131 118 52 1
TAJR156*006#NJ R 15 6.3 85 4 125 0.9 8 4.1 116 104 46 1
TAJS156*006#NJ S 15 6.3 85 4 125 0.9 8 3.5 136 123 55 1
TAJT156*006#NJ T 15 6.3 85 4 125 0.9 6 3.5 151 136 60 1
TAJA226*006#NJ A 22 6.3 85 4 125 1.4 6 3 158 142 63 1
TAJB226*006#NJ B 22 6.3 85 4 125 1.4 6 2.5 184 166 74 1
TAJC226*006#NJ C 22 6.3 85 4 125 1.4 6 2 235 211 94 1
TAJK226*006#NJ K 22 6.3 85 4 125 1.3 10 1.8 190 171 76 1
TAJP226MO006#NJ P 22 6.3 85 4 125 1.3 8 3.3 135 121 54 1
TAJS226*006#NJ S 22 6.3 85 4 125 1.3 10 1.8 190 171 76 1
TAJT226*006#NJ T 22 6.3 85 4 125 1.4 8 2.5 179 161 72 1
TAJW226*006#NJ W 22 6.3 85 4 125 1.3 6 0.6 387 349 155 1
TAJA336*006#NJ A 33 6.3 85 4 125 2.1 8 2.2 185 166 74 1
TAJB336*006#NJ B B8] 6.3 85 4 125 2.1 6 2.2 197 177 79 1
TAJC336*006#NJ C 33 6.3 85 4 125 2.1 6 1.8 247 222 99 1
TAJT336*006#NJ T 33 6.3 85 4 125 2.1 10 2.5 179 161 72 1
TAJW336*006#NJ W 33 6.3 85 4 125 2 6 0.5 424 382 170 1
TAJA476*006#NJ A 47 6.3 85 4 125 2.8 10 1.6 217 195 87 1
TAJB476*006#NJ B 47 6.3 85 4 125 3 6 2 206 186 82 1
TAJC476*006#NJ c 47 6.3 85 4 125 3 6 1.6 262 236 105 1
TAJD476*006#NJ D 47 6.3 85 4 125 3 6 1.1 369 332 148 1
TAJT476*006#NJ T 47 6.3 85 4 125 2.8 10 1.6 224 201 89 1
TAJW476*006#NJ W 47 6.3 85 4 125 2.8 6 0.5 424 382 170 1
TAJB686*006#NJ B 68 6.3 85 4 125 4 8 0.9 307 277 123 1
TAJC686*006#NJ C 68 6.3 85 4 125 4.3 6 1.5 271 244 108 1
TAJD686*006#NJ D 68 6.3 85 4 125 4.3 6 0.9 408 367 163 1
TAJW686*006#NJ W 68 6.3 85 4 125 4.3 6 1.5 245 220 98 1
TAJB107*006#NJ B 100 6.3 85 4 125 6.3 10 1.7 224 201 89 1
TAJC107*006#NJ C 100 6.3 85 4 125 6.3 6 0.9 350 315 140 1
TAJD107*006#NJ D 100 6.3 85 4 125 6.3 6 0.9 408 367 163 1
TAJW107*006#NJ W 100 6.3 85 4 125 6.3 6 0.9 316 285 126 1
TAJY107*006#NJ Y 100 6.3 85 4 125 6.3 6 0.7 423 380 169 1
TAJB157M006#NJ B 150 6.3 85 4 125 9.5 10 1.2 266 240 106 1
TAJC157*006#NJ C 150 6.3 85 4 125 9.5 6 1.3 291 262 116 1
TAJD157*006#NJ D 150 6.3 85 4 125 9.5 6 0.9 408 367 163 1"
TAJW157*006#NJ W 150 6.3 85 4 125 9 8 0.3 548 493 219 1
TAJX157*006#NJ X 150 6.3 85 4 125 9 6 0.4 500 450 200 1"
TAJY157*006#NJ Y 150 6.3 85 4 125 9.5 6 0.4 559 503 224 1"
TAJC227*006#NJ C 220 6.3 85 4 125 13.9 8 1.2 303 272 121 1
TAJD227*006#NJ D 220 6.3 85 4 125 13.9 8 0.4 612 551 245 1
TAJE227*006#NJ E 220 6.3 85 4 125 13.9 8 0.4 642 578 257 1"
TAJF227*006#NJ F 220 6.3 85 4 125 13.2 10 0.3 577 520 231 1
TAJX227*006#NJ X 220 6.3 85 4 125 13.2 8 0.3 577 520 231 1"
TAJY227*006#NJ Y 220 6.3 85 4 125 13.9 8 0.7 423 380 169 1
TAJC337*006#NJ C 330 6.3 85 4 125 19.8 12 0.5 469 422 188 1
TAJD337*006#NJ D 330 6.3 85 4 125 20.8 8 0.4 612 551 245 1
TAJE337*006#NJ E 330 6.3 85 4 125 20.8 8 0.4 642 578 257 1"
TAJY337*006#NJ Y 330 6.3 85 4 125 20.8 12 0.4 559 503 224 1
TAJD477*006#NJ D 470 6.3 85 4 125 28 12 0.4 612 551 245 1"
TAJE477*006#NJ E 470 6.3 85 4 125 28 10 0.4 642 578 257 1
TAJVA77*006#NJ \' 470 6.3 85 4 125 28 10 0.4 791 712 316 1
TAJY4A77*006#NJ Y 470 6.3 85 4 125 28.2 20 0.2 791 712 316 1
TAJD687*006#NJV D 680 6.3 85 4 125 40.8 20 0.5 548 493 219 3
TAJE687*006#NJ E 680 6.3 85 4 125 42.8 10 0.5 574 517 230 1
TAJV687*006#NJ \'4 680 6.3 85 4 125 42.8 10 0.5 707 636 283 1"
TAJE108M006#NJ E 1000 6.3 85 4 125 60 20 0.2 908 817 363 1
TAJV108MO006#NJ \ 1000 6.3 85 4 125 60 16 0.2 1118 1006 447 1"
10 Volt @ 85°C
TAJR105*010#NJ R 1 10 85 7 125 0.5 4 25 47 42 19 1
TAJS105*010#NJ S 1 10 85 7 125 0.5 4 25 51 46 20 1
TAJA155*010#NJ A 1.5 10 85 7 125 0.5 6 10 87 78 35 1
TAJR155*010#NJ R 1.5 10 85 7 125 0.5 6 20 52 47 21 1
TAJS155*010#NJ S 1.5 10 85 7 125 0.5 6 20 57 51 23 1
TAJA225*010#NJ A 2.2 10 85 7 125 0.5 6 7 104 93 41 1
TAJR225*010#NJ R 2.2 10 85 7 125 0.5 6 15 61 54 24 1
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TAJ Series

Standard and Low Profile Tantalum Capacitors

RATINGS & PART NUMBER REFERENCE

c . Rated Rated Category Category DCL DF e=r 100kHz RMS Current (mA)
ase | Capacitance Max. @
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100kHz MSL
) (°Cc) ) (°c) (HA) (%) ) 25°C 85°C 125°C
TAJS225*010#NJ S 2.2 10 85 7 125 0.5 6 12 74 66 29 1
TAJA335*010#NJ A 3.3 10 85 7 125 0.5 6 5.5 117 105 47 1
TAJK335*010#NJ K 3.3 10 85 7 125 0.5 6 5.5 109 98 43 1
TAJR335*010#NJ R 3.3 10 85 7 125 0.5 6 8 83 75 33 1
TAJS335*010#NJ S 3.3 10 85 7 125 0.5 6 8 90 81 36 1
TAJT335*010#NJ T 3.3 10 85 7 125 0.5 6 6 115 104 46 1
TAJA475*010#NJ A 4.7 10 85 7 125 0.5 6 5 122 110 49 1
TAJB475*010#NJ B 4.7 10 85 7 125 0.5 6 4 146 131 58 1
TAJR475*010#NJ R 4.7 10 85 7 125 0.5 6 9 78 70 31 1
TAJS475*010#NJ S 4.7 10 85 7 125 0.5 6 5 114 103 46 1
TAJT475*010#NJ T 4.7 10 85 7 125 0.5 6 5 126 114 51 1
TAJA685*010#NJ A 6.8 10 85 7 125 0.7 6 4 137 123 55 1
TAJB685*010#NJ B 6.8 10 85 7 125 0.7 6 3 168 151 67 1
TAJP685*010#NJ P 6.8 10 85 7 125 0.6 6 5 110 99 44 1
TAJR685*010#NJ R 6.8 10 85 7 125 0.7 6 5.2 103 93 41 1
TAJS685*010#NJ S 6.8 10 85 7 125 0.7 6 4 127 115 51 1
TAJT685*010#NJ T 6.8 10 85 7 125 0.7 6 4 141 127 57 1
TAJAT06*010#NJ A 10 10 85 7 125 1 6 3 158 142 63 1
TAJB106*010#NJ B 10 10 85 7 125 1 6 2.1 201 181 80 1
TAJC106*010#NJ C 10 10 85 7 125 1 6 2.5 210 189 84 1
TAJK106*010#NJ K 10 10 85 7 125 1 6 2.2 172 155 69 1
TAJP106*010#NJ P 10 10 85 7 125 1 8 6 100 90 40 1
TAJR106MOT0#NJ R 10 10 85 7 125 1 20 6 96 86 38 1
TAJS106*010#NJ S 10 10 85 7 125 1 8 3 147 132 59 1
TAJT106*010#NJ T 10 10 85 7 125 1 6 3 163 147 65 1
TAJA156*010#NJ A 15 10 85 7 125 1.5 6 3.2 153 138 61 1
TAJB156*010#NJ B 15 10 85 7 125 1.5 6 2.8 174 157 70 1
TAJC156*010#NJ C 15 10 85 7 125 1.5 6 2 235 211 94 1
TAJS156*010#NJ S 15 10 85 7 125 1.5 6 2 180 162 72 1
TAJT156*010#NJ T 15 10 85 7 125 15 8 2.8 169 152 68 1
TAJW156*010#NJ w 15 10 85 7 125 1.5 6 0.7 359 323 143 1
TAJA226*010#NJ A 22 10 85 7 125 2.2 8 3 158 142 63 1
TAJB226*010#NJ B 22 10 85 7 125 2.2 6 2.4 188 169 75 1
TAJC226*010#NJ C 22 10 85 7 125 2.2 6 1.8 247 222 99 1
TAJT226*010#NJ T 22 10 85 7 125 2.2 8 2.2 191 172 76 1
TAJW226*010#NJ W 22 10 85 7 125 2.2 6 0.6 387 349 155 1
TAJA336*010#NJ A 33 10 85 7 125 3.3 8 1.7 210 189 84 1
TAJB336*010#NJ B 33 10 85 7 125 3.3 6 1.8 217 196 87 1
TAJC336*010#NJ C 58 10 85 7 125 3.3 6 1.6 262 236 105 1
TAJD336*010#NJ D 33 10 85 7 125 3.3 6 1.1 369 332 148 1"
TAJW336*010#NJ W 33 10 85 7 125 3.3 6 1.6 237 213 95 1
TAJB476*010#NJ B 47 10 85 7 125 4.7 8 1 292 262 117 1
TAJC476*010#NJ © 47 10 85 7 125 47 6 1.2 303 272 121 1
TAJD476*010#NJ D 47 10 85 7 125 4.7 6 0.4 612 551 245 1
TAJH476*006#NJ H 47 10 85 7 125 47 8 1.0 283 255 113 1
TAJW476*010#NJ W 47 10 85 7 125 4.7 6 1.4 254 228 101 1
TAJY476*010#NJ Y 47 10 85 7 125 47 6 0.5 500 450 200 1
TAJB686*010#NJ B 68 10 85 7 125 6.8 8 1.4 246 222 99 1
TAJC686*010#NJ C 68 10 85 7 125 6.8 6 1.3 291 262 116 1
TAJD686*010#NJ D 68 10 85 7 125 6.8 6 0.9 408 367 163 1"
TAJW686*010#NJ W 68 10 85 7 125 6.8 6 1.2 274 246 110 1
TAJY686*010#NJ Y 68 10 85 7 125 6.8 6 0.9 373 335 149 1"
TAJB107*010#NJ B 100 10 85 7 125 10 8 1.4 246 222 99 1
TAJC107*010#NJ C 100 10 85 7 125 10 8 1.2 303 272 121 1
TAJD107*010#NJ D 100 10 85 7 125 10 6 0.9 408 367 163 1"
TAJE107*010#NJ E 100 10 85 7 125 10 6 0.9 428 385 171 1
TAJW107*010#NJ w 100 10 85 7 125 10 6 0.4 474 427 190 1
TAJX107*010#NJ X 100 10 85 7 125 10 8 0.9 333 300 133 1
TAJY107*010#NJ Y 100 10 85 7 125 10 6 0.9 373 335 149 1
TAJC157*010#NJ C 150 10 85 7 125 15 8 0.9 350 315 140 1
TAJD157*010#NJ D 150 10 85 7 125 15 8 0.9 408 367 163 1
TAJE157*010#NJ E 150 10 85 7 125 15 8 0.9 428 385 171 1
TAJF157*010#NJ F 150 10 85 7 125 15 10 0.3 577 520 231 1
TAJX157MO10#NJ X 150 10 85 7 125 15 6 0.3 577 520 231 1"
TAJY157*010#NJ Y 150 10 85 7 125 15 6 1.2 323 290 129 1
TAJC227*010#NJ C 220 10 85 7 125 22 16 0.5 469 422 188 1
TAJD227*010#NJ D 220 10 85 7 125 22 8 0.5 548 493 219 1"
TAJE227*010#NJ E 220 10 85 7 125 22 8 0.5 574 517 230 1
TAJY227*010#NJ Y 220 10 85 7 125 22 10 0.5 500 450 200 1
TAJD337*010#NJ D 330 10 85 7 125 33 8 0.9 408 367 163 1
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RATINGS & PART NUMBER REFERENCE

. Rated Rated Category Category DCL DF 203 100kHz RMS Current (mA)
Case | Capacitance Max. @
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100kHz MSL
) (°c) V) (°C) (pA) (%) @ 25°C 85°C 125°C
TAJE337*010#NJ B 330 10 85 7 125 33 8 0.9 428 385 171 1
TAJV337*010#NJ \ 330 10 85 7 125 33 10 0.9 527 474 211 1"
TAJE477*010#NJ E 470 10 85 7 125 47 10 0.5 574 517 230 1
TAJU477*010RNJ U 470 10 85 7 125 47 12 0.5 574 517 230 1"
TAJVA77*010#NJ ) 470 10 85 7 125 47 10 0.5 707 636 283 1
TAJE687MOT0#NJV E 680 10 85 7 125 68 18 0.4 642 578 257 3
TAJV687MO10#NJIV ) 680 10 85 7 125 68 18 0.4 791 712 316 8
16 Volt @ 85°C
TAJR684*016#NJ R 0.68 16 85 10 125 0.5 4 25 47 42 19 1
TAJS684*016#NJ S 0.68 16 85 10 125 0.5 4 25 51 46 20 1
TAJA105*016#NJ A 1 16 85 10 125 0.5 4 11 83 74 33 1
TAJR105*016#NJ R 1 16 85 10 125 0.5 4 20 52 47 21 1
TAJS105*016#NJ S 1 16 85 10 125 0.5 4 15 66 59 26 1
TAJT105*016#NJ T 1 16 85 10 125 0.5 4 5 126 114 51 1
TAJA155*016#NJ A 1.5 16 85 10 125 0.5 6 8 97 87 39 1
TAJR155*016#NJ R 1.5 16 85 10 125 0.5 6 10 74 67 30 1
TAJS155*016#NJ S 1.5 16 85 10 125 0.5 6 12 74 66 29 1
TAJA225*016#NJ A 2.2 16 85 10 125 0.5 6 6.5 107 97 43 1
TAJB225*016#NJ B 2.2 16 85 10 125 0.5 6 2.3 192 173 77 1
TAJR225*016#NJ R 2.2 16 85 10 125 0.5 6 6.5 92 83 37 1
TAJS225*016#NJ S 2.2 16 85 10 125 0.5 6 6 104 94 42 1
TAJT225*016#NJ T 2.2 16 85 10 125 0.5 6 6.5 111 100 44 1
TAJA335*016#NJ A 3.3 16 85 10 125 0.5 6 5 122 110 49 1
TAJB335*016#NJ B 3.3 16 85 10 125 0.5 6 4.5 137 124 55 1
TAJR335*016#NJ R &3 16 85 10 125 0.5 8 5 105 94 42 1
TAJS335*016#NJ S 3.3 16 85 10 125 0.5 6 5 114 103 46 1
TAJT335*016#NJ T 83 16 85 10 125 0.5 6 5 126 114 51 1
TAJA475*016#NJ A 4.7 16 85 10 125 0.8 6 4 137 123 55 1
TAJB475*016#NJ B 4.7 16 85 10 125 0.8 6 3.5 156 140 62 1
TAJKA75*016#NJ K 4.7 16 85 10 125 0.8 6 3.1 145 130 58 1
TAJP475*016#NJ P 4.7 16 85 10 125 0.8 8 5 110 99 44 1
TAJS475*016#NJ S 4.7 16 85 10 125 0.8 8 4 127 115 51 1
TAJT475*016#NJ T 4.7 16 85 10 125 0.8 6 3.1 161 145 64 1
TAJA685*016#NJ A 6.8 16 85 10 125 1.1 6 3.5 146 132 59 1
TAJB685*016#NJ B 6.8 16 85 10 125 1.1 6 2.5 184 166 74 1
TAJC685*016#NJ C 6.8 16 85 10 125 1.1 6 2.5 210 189 84 1
TAJS685*016#NJ S 6.8 16 85 10 125 1.1 8 2.4 165 148 66 1
TAJT685*016#NJ T 6.8 16 85 10 125 1.1 6 3.5 151 136 60 1
TAJA106*016#NJ A 10 16 85 10 125 1.6 6 3 158 142 63 1
TAJB106*016#NJ B 10 16 85 10 125 1.6 6 2.8 174 157 70 1
TAJC106*016#NJ Cc 10 16 85 10 125 1.6 6 2 235 211 94 1
TAJT106*016#NJ T 10 16 85 10 125 1.6 8 2.2 191 172 76 1
TAJW106*016#NJ W 10 16 85 10 125 1.6 6 2 212 191 85 1
TAJA156*016#NJ A 15 16 85 10 125 2.4 6 2 194 174 77 1
TAJB156*016#NJ B 15 16 85 10 125 2.4 6 2.5 184 166 74 1
TAJC156*016#NJ C 15 16 85 10 125 2.4 6 1.8 247 222 99 1
TAJT156MO016#NJ T 15 16 85 10 125 2.4 6 2 200 180 80 1
TAJW156*016#NJ W 15 16 85 10 125 2.4 6 0.7 359 323 143 1
TAJA226MO16#NJ A 22 16 85 10 125 3.5 10 2.3 181 163 72 1
TAJB226*016#NJ B 22 16 85 10 125 3.5 6 2.3 192 173 77 1
TAJC226*016#NJ C 22 16 85 10 125 3.5 6 1 332 298 133 1
TAJD226*016#NJ D 22 16 85 10 125 3.5 6 1.1 369 332 148 1
TAJW226*016#NJ W 22 16 85 10 125 3.5 6 1.6 237 213 95 1
TAJB336*016#NJ B 33 16 85 10 125 5.3 8 2.1 201 181 80 1
TAJC336*016#NJ Cc 33 16 85 10 125 5.3 6 1.5 271 244 108 1
TAJD336*016#NJ D 33 16 85 10 125 5.3 6 0.9 408 367 163 1"
TAJW336*016#NJ W 33 16 85 10 125 5.3 6 1.5 245 220 98 1
TAJY336*016#NJ Y 33 16 85 10 125 5.3 6 0.9 373 335 149 1
TAJC476*016#NJ © 47 16 85 10 125 7.5 6 0.5 469 422 188 1
TAJD476*016#NJ D 47 16 85 10 125 7.5 6 0.9 408 367 163 1"
TAJW476*016#NJ W 47 16 85 10 125 7.5 6 0.4 474 427 190 1
TAJIX476*016#NJ X 47 16 85 10 125 7.5 6 0.75 365 329 146 1
TAJY476*016#NJ Y 47 16 85 10 125 7.5 6 0.7 423 380 169 1
TAJC686*016#NJ C 68 16 85 10 125 10.9 6 1.3 291 262 116 1
TAJD686*016#NJ D 68 16 85 10 125 10.9 6 0.9 408 367 163 1
TAJF686*016#NJ F 68 16 85 10 125 10.9 10 0.4 500 450 200 1
TAJX686*016#NJ X 68 16 85 10 125 10.9 8 0.6 408 367 163 1
TAJY686*016#NJ Y 68 16 85 10 125 10.9 6 0.9 373 335 149 1"
TAJC107*016#NJ Cc 100 16 85 10 125 16 8 1 332 298 133 1
TAJD107*016#NJ D 100 16 85 10 125 16 6 0.6 500 450 200 1
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RATINGS & PART NUMBER REFERENCE

. Rated Rated Category Category DCL DF 23 100kHz RMS Current (mA)
Case | Capacitance Max. @
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100kHz MSL
V) (°C) ) (°Cc) (nA) (%) ) 25°C 85°C 125°C
TAJE107*016#NJ E 100 16 85 10 125 16 6 0.9 428 385 171 1
TAJF107MO016#NJ F 100 16 85 10 125 16 10 0.4 500 450 200 1
TAJY107*016#NJ Y 100 16 85 10 125 16 8 0.9 373 335 149 1
TAJD157*016#NJ D 150 16 85 10 125 24 6 0.9 408 367 163 1
TAJE157*016#NJ E 150 16 85 10 125 24 8 0.3 742 667 297 1
TAJV157*016#NJ \ 150 16 85 10 125 24 8 0.5 707 636 283 1
TAJY157MO16#NJ Y 150 16 85 10 125 24 15 0.3 645 581 258 1
TAJD227MO016#NJV D 220 16 85 10 125 35.2 10 0.5 548 493 219 3
TAJE227*016#NJ E 220 16 85 10 125 35.2 10 0.5 574 517 230 1"
TAJV227*016#NJ \ 220 16 85 10 125 35.2 8 0.9 527 474 211 1"
TAJE337MO016#NJ E 330 16 85 10 125 52.8 30 0.4 642 578 257 1"
20 Volt @ 85°C
TAJR104*020#NJ R 0.1 20 85 13 125 0.5 4 25 47 42 19 1
TAJS104*020#NJ S 0.1 20 85 13 125 0.5 4 25 51 46 20 1
TAJR154*020#NJ R 0.15 20 85 13 125 0.5 4 25 47 42 19 1
TAJS154*020#NJ S 0.15 20 85 13 125 0.5 4 25 51 46 20 1
TAJR224*020#NJ R 0.22 20 85 13 125 0.5 4 25 47 42 19 1
TAJS224*020#NJ S 0.22 20 85 13 125 0.5 4 25 51 46 20 1
TAJR334*020#NJ R 0.33 20 85 13 125 0.5 4 25 47 42 19 1
TAJS334*020#NJ S 0.33 20 85 13 125 0.5 4 25 51 46 20 1
TAJR474*020#NJ R 0.47 20 85 13 125 0.5 4 25 47 42 19 1
TAJS474*020#NJ S 0.47 20 85 13 125 0.5 4 25 51 46 20 1
TAJR684*020#NJ R 0.68 20 85 13 125 0.5 4 20 52 47 21 1
TAJS684*020#NJ S 0.68 20 85 13 125 0.5 4 25 51 46 20 1
TAJT684*020#NJ T 0.68 20 85 13 125 0.5 4 15 73 66 29 1
TAJA105*020#NJ A 1 20 85 13 125 0.5 4 9 91 82 37 1
TAJR105*020#NJ R 1 20 85 13 125 0.5 4 20 52 47 21 1
TAJS105*020#NJ S 1 20 85 13 125 0.5 4 12 74 66 29 1
TAJT105*020#NJ T 1 20 85 13 125 0.5 4 9 94 85 38 1
TAJA155*020#NJ A 1.5 20 85 13 125 0.5 6 6.5 107 97 43 1
TAJP155*020#NJ P 1.5 20 85 13 125 0.5 6 9.6 79 71 32 1
TAJR155*%020#NJ R 1.5 20 85 13 125 0.5 6 9.6 76 68 30 1
TAJS155*020#NJ S 1.5 20 85 13 125 0.5 6 5.4 110 99 44 1
TAJT155*020#NJ T 1.5 20 85 13 125 0.5 6 6.5 111 100 44 1
TAJA225*020#NJ A 2.2 20 85 13 125 0.5 6 5.3 119 107 48 1
TAJB225*020#NJ B 2.2 20 85 13 125 0.5 6 3.5 156 140 62 1
TAJP225*020#NJ P 2.2 20 85 13 125 0.5 6 8.3 85 77 34 1
TAJR225*020#NJ R 2.2 20 85 13 125 0.5 6 6 96 86 38 1
TAJS225*020#NJ S 2.2 20 85 13 125 0.5 6 4.5 120 108 48 1
TAJT225%020#NJ T 2.2 20 85 13 125 0.5 6 6 115 104 46 1
TAJA335*020#NJ A 3.3 20 85 13 125 0.7 6 4.5 129 116 52 1
TAJB335*020#NJ B 3.3 20 85 13 125 0.7 6 3 168 151 67 1
TAJT335*020#NJ T 33 20 85 13 125 0.7 6 3 163 147 65 1
TAJA475*020#NJ A 4.7 20 85 13 125 0.9 6 4 137 123 55 1
TAJB475*020#NJ B 4.7 20 85 13 125 0.9 6 3 168 151 67 1
TAJC475*020#NJ C 4.7 20 85 13 125 0.9 6 2.8 198 178 79 1
TAJT475*020#NJ T 4.7 20 85 13 125 0.9 6 3.1 161 145 64 1
TAJA685*020#NJ A 6.8 20 85 13 125 1.4 6 2.4 177 159 71 1
TAJB685*020#NJ B 6.8 20 85 13 125 1.4 6 2.5 184 166 74 1
TAJC685*020#NJ C 6.8 20 85 13 125 1.4 6 2 235 211 94 1
TAJT685*020#NJ T 6.8 20 85 13 125 1.4 6 2.6 175 158 70 1
TAJB106*020#NJ B 10 20 85 13 125 2 6 2.1 201 181 80 1
TAJC106*020#NJ C 10 20 85 13 125 2 6 1.2 303 272 121 1
TAJW106*020#NJ W 10 20 85 13 125 2 6 1.9 218 196 87 1
TAJB156*020#NJ B 15 20 85 13 125 3 6 2 206 186 82 1
TAJC156*020#NJ C 15 20 85 13 125 3 6 1.7 254 229 102 1
TAJD156*020#NJ D 15 20 85 13 125 3 6 1.1 369 332 148 1
TAJW156*020#NJ W 15 20 85 13 125 3 6 1.7 230 207 92 1
TAJB226*020#NJ B 22 20 85 13 125 4.4 6 1.8 217 196 87 1
TAJC226*020#NJ C 22 20 85 13 125 4.4 6 1.6 262 236 105 1
TAJD226*020#NJ D 22 20 85 13 125 4.4 6 0.9 408 367 163 1
TAJW226*020#NJ W 22 20 85 13 125 4.4 6 1.6 237 213 95 1
TAJY226*020#NJ Y 22 20 85 13 125 4.4 6 0.9 373 335 149 1
TAJC336*020#NJ C 33 20 85 13 125 6.6 6 1.5 271 244 108 1
TAJD336*020#NJ D 33 20 85 13 125 6.6 6 0.9 408 367 163 1
TAJX336*020#NJ X 33 20 85 13 125 6.6 6 0.5 447 402 179 1"
TAJY336*020#NJ Y 33 20 85 13 125 6.6 6 0.6 456 411 183 1"
TAJC476*020#NJ C 47 20 85 13 125 9.4 6 0.5 469 422 188 1
TAJD476*020#NJ D 47 20 85 13 125 9.4 6 0.9 408 367 163 1
TAJE476*020#NJ E 47 20 85 13 125 9.4 6 0.9 428 385 171 1
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RATINGS & PART NUMBER REFERENCE

. Rated Rated Category Category DCL DF e 100kHz RMS Current (mA)
Case | Capacitance Max. @
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100KHz MSL
(V) (°Cc) (V) (°Cc) (HA) (%) @ 25°C 85°C 125°C
TAJX476*020#NJ X 47 20 85 13 125 9.4 6 0.4 500 450 200 1
TAJY476*020#NJ Y 47 20 85 13 125 9.4 6 0.9 373 335 149 1"
TAJC686MO020#NJ C 68 20 85 13 125 13.6 8 0.5 469 422 188 1
TAJD686*020#NJ D 68 20 85 13 125 13.6 6 0.4 612 551 245 1
TAJE686*020#NJ E 68 20 85 13 125 13.6 6 0.9 428 385 171 1
TAJY686*020#NJ Y 68 20 85 13 125 13.6 6 0.9 373 335 149 1"
TAJD107*020#NJ D 100 20 85 13 125 20 6 0.5 548 493 219 1
TAJE107*020#NJ E 100 20 85 13 125 20 6 0.4 642 578 257 1"
TAJV107*020#NJ \ 100 20 85 13 125 20 8 0.9 527 474 211 1"
TAJE157*020#NJ E 150 20 85 13 125 30 8 0.3 742 667 297 1"
TAJV157*020#NJ \ 150 20 85 13 125 30 8 0.3 913 822 365 1"
25 Volt @ 85°C
TAJR154*025#NJ R 0.15 25 85 17 125 0.5 4 24 48 43 19 1
TAJR224*025#NJ R 0.22 25 85 17 125 0.5 4 21 51 46 20 1
TAJR334*025#NJ R 0.33 25 85 17 125 0.5 4 17 57 51 23 1
TAJA474*025#NJ A 0.47 25 85 17 125 0.5 4 14 73 66 29 1
TAJRA74*025#NJ R 0.47 25 85 17 125 0.5 4 15 61 54 24 1
TAJS474*025#NJ S 0.47 25 85 17 125 0.5 4 9 85 76 34 1
TAJA684*025#NJ A 0.68 25 85 17 125 0.5 4 10 87 78 35 1
TAJR684*025#NJ R 0.68 25 85 17 125 0.5 4 13 65 59 26 1
TAJS684*025#NJ S 0.68 25 85 17 125 0.5 4 8 90 81 36 1
TAJA105*025#NJ A 25 85 17 125 0.5 4 8 97 87 39 1
TAJP105*025#NJ P 1 25 85 17 125 0.5 4 11 74 66 30 1
TAJR105*025#NJ R 1 25 85 17 125 0.5 4 8 83 75 33 1
TAJS105*025#NJ S 1 25 85 17 125 0.5 4 8 90 81 36 1
TAJA155*025#NJ A 1.5 25 85 17 125 0.5 6 7.5 100 90 40 1
TAJB155*025#NJ B 1.5 25 85 17 125 0.5 6 5 130 117 52 1
TAJP155%025#NJ P 1.5 25 85 17 125 0.5 6 9.6 79 71 32 1
TAJS155*025#NJ S 1.5 25 85 17 125 0.5 6 5.4 110 99 44 1
TAJT155*%025#NJ T 1.5 25 85 17 125 0.5 6 5 126 114 51 1
TAJA225*025#NJ A 2.2 25 85 17 125 0.6 6 7 104 93 41 1
TAJB225*025#NJ B 2.2 25 85 17 125 0.6 6 4.5 137 124 55 1
TAJT225*025#NJ T 2.2 25 85 17 125 0.6 6 4.5 133 120 53 1
TAJA335*025#NJ A 3.3 25 85 17 125 0.8 6 3.7 142 128 57 1
TAJB335*025#NJ B 3.3 25 85 17 125 0.8 6 3.5 156 140 62 1
TAJC335*025#NJ C 3.3 25 85 17 125 0.8 6 2.8 198 178 79 1
TAJT335*025#NJ T 3.3 25 85 17 125 0.8 6 3.5 151 136 60 1
TAJW335*025#NJ W 3.3 25 85 17 125 0.8 6 1.6 237 213 95 1
TAJA475*025#NJ A 4.7 25 85 17 125 1.2 6 3.1 156 140 62 1
TAJB475*025#NJ B 4.7 25 85 17 125 1.2 6 1.5 238 214 95 1
TAJC475*025#NJ C 4.7 25 85 17 125 1.2 6 2.4 214 193 86 1
TAJT475%025#NJ T 4.7 25 85 17 125 1.2 6 3.1 161 145 64 1
TAJWA475*025#NJ W 4.7 25 85 17 125 1.2 6 1.2 274 246 110 1
TAJB685*025#NJ B 6.8 25 85 17 125 1.7 6 2.8 174 157 70 1
TAJC685*025#NJ C 6.8 25 85 17 125 1.7 6 2 235 211 94 1
TAJW685*025#NJ W 6.8 25 85 17 125 1.7 6 2 212 191 85 1
TAJB106*025#NJ B 10 25 85 17 125 2.5 6 2.5 184 166 74 1
TAJC106*025#NJ C 10 25 85 17 125 2.5 6 1.8 247 222 99 1
TAJD106*025#NJ D 10 25 85 17 125 2.5 6 1.2 354 318 141 1
TAJW106*025#NJ W 10 25 85 17 125 2.5 6 1.8 224 201 89 1
TAJC156*025#NJ C 15 25 85 17 125 3.8 6 1.6 262 236 105 1
TAJD156*025#NJ D 15 25 85 17 125 3.8 6 1 387 349 155 1
TAJY156*025#NJ Y 15 25 85 17 125 3.8 6 1 354 318 141 1
TAJC226*025#NJ C 22 25 85 17 125 5.5 6 1.4 280 252 112 1
TAJD226*025#NJ D 22 25 85 17 125 5.5 6 0.9 408 367 163 1
TAJF226*025#NJ F 22 25 85 17 125 5.5 6 1 316 285 126 1
TAJY226*025#NJ Y 22 25 85 17 125 5.5 6 0.8 395 356 158 1"
TAJC336*025#NJ C 33 25 85 17 125 8.3 6 0.9 350 315 140 1
TAJD336*025#NJ D 33 25 85 17 125 8.3 6 0.9 408 367 163 1
TAJE336*025#NJ E 33 25 85 17 125 8.3 6 0.9 428 385 171 1"
TAJF336*025#NJ F 33 25 85 17 125 8.3 6 0.9 333 300 133 1
TAJY336*025#NJ Y 33 25 85 17 125 8.3 6 0.5 500 450 200 1"
TAJD476*025#NJ D 47 25 85 17 125 11.8 6 0.9 408 367 163 1"
TAJE476*025#NJ E 47 25 85 17 125 11.8 6 0.9 428 385 171 1
TAJY476*025#NJ Y 47 25 85 17 125 11.8 6 0.9 373 335 149 1"
TAJD686*025#NJ D 68 25 85 17 125 17 6 0.9 408 367 163 1
TAJE686*025#NJ E 68 25 85 17 125 17 6 0.9 428 385 171 1"
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RATINGS & PART NUMBER REFERENCE

ESR

Case | Capacitance Rated Rated Category Category DCL DF Max. @ 100kHz RMS Current (mA)
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100k‘Hz MSL
) (°C) ) (°c) (nA) (%) ) 25°C 85°C 125°C
TAJV686*025#NJ \ 68 25 85 17 125 17 6 0.9 527 474 211 1
TAJE107*025#NJ E 100 25 85 17 125 25 10 0.3 742 667 297 1"
TAJV107*025#NJ V 100 25 85 17 125 25 8 0.4 791 712 316 1"
TAJV157M025#NJ \ 150 25 85 17 125 37.5 10 0.4 791 712 316 1"
35 Volt @ 85°C
TAJA104*035#NJ A 0.1 35 85 23 125 0.5 4 24 56 50 22 1
TAJR104*035#NJ R 0.1 35 85 23 125 0.5 4 29 44 39 17 1
TAJS104*035#NJ S 0.1 35 85 23 125 0.5 4 24 52 47 21 1
TAJA154*035#NJ A 0.15 35 85 23 125 0.5 4 21 60 54 24 1
TAJR154*035#NJ R 0.15 35 85 23 125 0.5 4 24 48 43 19 1
TAJS154*035#NJ S 0.15 35 85 23 125 0.5 4 21 56 50 22 1
TAJA224*035#NJ A 0.22 35 85 23 125 0.5 4 18 65 58 26 1
TAJR224*035#NJ R 0.22 35 85 23 125 0.5 4 21 51 46 20 1
TAJS224*035#NJ S 0.22 35 85 23 125 0.5 4 18 60 54 24 1
TAJA334*035#NJ A 0.33 35 85 23 125 0.5 4 15 71 64 28 1
TAJR334*035#NJ R 0.33 35 85 23 125 0.5 4 17 57 51 23 1
TAJS334*035#NJ S 0.33 35 85 23 125 0.5 4 15 66 59 26 1
TAJA474*035#NJ A 0.47 35 85 23 125 0.5 4 12 79 71 32 1
TAJB474*035#NJ B 0.47 35 85 23 125 0.5 4 10 92 83 37 1
TAJR474*035#NJ R 0.47 35 85 23 125 0.5 4 15 61 54 24 1
TAJS474*035#NJ S 0.47 35 85 23 125 0.5 4 12 74 66 29 1
TAJT474*035#NJ T 0.47 35 85 23 125 0.5 4 10 89 80 36 1
TAJA684*035#NJ A 0.68 35 85 23 125 0.5 4 8 97 87 39 1
TAJB684*035#NJ B 0.68 35 85 23 125 0.5 4 8 103 93 41 1
TAJP684*035#NJ P 0.68 35 85 23 125 0.5 4 13 68 61 27 1
TAJS684*035#NJ S 0.68 35 85 23 125 0.5 4 8 90 81 36 1
TAJT684*035#NJ T 0.68 35 85 23 125 0.5 4 8 100 90 40 1
TAJA105*035#NJ A 1 35 85 23 125 0.5 4 7.5 100 90 40 1
TAJB105*035#NJ B 1 35 85 23 125 0.5 4 6.5 114 103 46 1
TAJP105*035#NJ P 1 35 85 23 125 0.5 4 11 74 66 30 1
TAJS105*035#NJ S 1 35 85 23 125 0.5 4 7.5 93 84 37 1
TAJT105*035#NJ T 1 35 85 23 125 0.5 4 6.5 111 100 44 1
TAJA155*035#NJ A 1.5 35 85 23 125 0.5 6 7.5 100 90 40 1
TAJB155*035#NJ B 1.5 35 85 23 125 0.5 6 5.2 128 115 51 1
TAJC155*035#NJ C 1.5 35 85 23 125 0.5 6 4.5 156 141 63 1
TAJT155*035#NJ T 1.5 35 85 23 125 0.5 6 5.2 124 112 50 1
TAJA225*035#NJ A 2.2 35 85 23 125 0.8 6 4.5 129 116 52 1
TAJB225*035#NJ B 2.2 35 85 23 125 0.8 6 42 142 128 57 1
TAJC225*035#NJ C 2.2 35 85 23 125 0.8 6 3.5 177 160 71 1
TAJT225*035#NJ T 2.2 85 85 23 125 0.8 6 4.2 138 124 55 1
TAJB335*035#NJ B 33 35 85 23 125 1.2 6 3.5 156 140 62 1
TAJC335*035#NJ © 83 35 85 23 125 1.2 6 2.5 210 189 84 1
TAJW335*035#NJ W 33 35 85 23 125 1.2 6 1.6 237 213 95 1
TAJB475*035#NJ B 4.7 35 85 23 125 1.6 6 3.1 166 149 66 1
TAJC475*035#NJ C 4.7 35 85 23 125 1.6 6 2.2 224 201 89 1
TAJD475*035#NJ D 4.7 35 85 23 125 1.6 6 1.5 316 285 126 1"
TAJWA475*035#NJ W 4.7 35 85 23 125 1.6 6 2.2 202 182 81 1
TAJC685*035#NJ C 6.8 35 85 23 125 2.4 6 1.8 247 222 99 1
TAJD685*035#NJ D 6.8 35 85 23 125 2.4 6 1.3 340 306 136 1
TAJY685*035#NJ Y 6.8 35 85 23 125 2.3 6 0.9 373 335 149 1"
TAJC106*035#NJ [ 10 35 85 23 125 3.5 6 1.6 262 236 105 1
TAJD106*035#NJ D 10 35 85 23 125 3.5 6 1 387 349 155 1
TAJET06*035#NJ E 10 35 85 23 125 3.5 6 0.9 428 385 171 1
TAJX106*035#NJ X 10 35 85 23 125 3.5 6 0.7 378 340 151 1"
TAJY106*035#NJ Y 10 35 85 23 125 3.5 6 1 354 318 141 1
TAJC156*035#NJ C 15 35 85 23 125 5.3 6 1.4 280 252 112 1
TAJD156*035#NJ D 15 35 85 23 125 5.3 6 0.9 408 367 163 1
TAJY156*035#NJ Y 15 35 85 23 125 5.3 6 0.6 456 411 183 1
TAJD226*035#NJ D 22 35 85 23 125 7.7 6 0.9 408 367 163 1
TAJE226*035#NJ E 22 35 85 23 125 7.7 6 0.5 574 517 230 1
TAJY226*035#NJ Y 22 35 85 23 125 7.7 6 0.5 500 450 200 1"
TAJD336*035#NJ D 33 35 85 23 125 11.6 6 0.9 408 367 163 1
TAJE336*035#NJ E 33 35 85 23 125 11.6 6 0.9 428 385 171 1
TAJV336*035#NJ \ 33 35 85 23 125 11.6 6 0.5 707 636 283 1
TAJD476*035#NJV D 47 35 85 23 125 16.5 6 0.9 408 367 163 3
TAJE476*035#NJ E 47 35 85 23 125 16.5 6 0.9 428 385 171 1Y
TAJVA76*035#NJ \ 47 35 85 23 125 16.5 6 0.4 791 712 316 1

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TAJ Series

Standard and Low Profile Tantalum Capacitors

RATINGS & PART NUMBER REFERENCE

Case | Capacitance Rated Rated Category Category DCL DF MEiR@ 100kHz RMS Current (mA)
Part Number Size (uF) Voltage | Temperature | Voltage Temperature Max. Max. 100k.Hz MSL
) (°C) ) (°c) (nA) (%) ) 25°C 85°C 125°C
TAJV686*035#NJ \ 68 35 85 23 125 23.8 6 0.5 707 636 283 1"
50 Volt @ 85°C
TAJA104*050#NJ A 0.1 50 85 33 125 0.5 4 22 58 53 23 1
TAJS104*050#NJ S 0.1 50 85 33 125 0.5 4 19 58 53 23 1
TAJA154*050#NJ A 0.15 50 85 33 125 0.5 4 15 71 64 28 1
TAJB154*050#NJ B 0.15 50 85 33 125 0.5 4 17 71 64 28 1
TAJS154*050#NJ S 0.15 50 85 33 125 0.5 4 16 64 57 25 1
TAJA224*050#NJ A 0.22 50 85 33 125 0.5 4 18 65 58 26 1
TAJB224*050#NJ B 0.22 50 85 33 125 0.5 4 14 78 70 31 1
TAJP224*050#NJ P 0.22 50 85 33 125 0.5 4 17 59 53 24 1
TAJR224*050#NJ R 0.22 50 85 33 125 0.5 4 17 57 51 23 1
TAJS224*050#NJ S 0.22 50 85 33 125 0.5 4 13 71 64 28 1
TAJA334*050#NJ A 0.33 50 85 33 125 0.5 4 17 66 60 27 1
TAJB334*050#NJ B 0.33 50 85 33 125 0.5 4 12 84 76 34 1
TAJP334*050#NJ P 0.33 50 85 33 125 0.5 4 17 59 53 24 1
TAJR334MO0O50#NJ R 0.33 50 85 33 125 0.5 4 17 57 51 23 1
TAJS334*050#NJ S 0.33 50 85 33 125 0.5 4 11 77 69 31 1
TAJT334*050#NJ T 0.33 50 85 33 125 0.5 4 11 85 77 34 1
TAJA474*050#NJ A 0.47 50 85 33 125 0.5 4 9.5 89 80 36 1
TAJB474*050#NJ B 0.47 50 85 33 125 0.5 4 9.5 95 85 38 1
TAJC474*050#NJ c 0.47 50 85 33 125 0.5 4 8 117 106 47 1
TAJS474*050#NJ S 0.47 50 85 33 125 0.5 4 9.5 83 74 33 1
TAJT474*050#NJ T 0.47 50 85 33 125 0.5 4 9.5 92 83 37 1
TAJA684*050#NJ A 0.68 50 85 33 125 0.5 4 7.9 97 88 39 1
TAJB684*050#NJ B 0.68 50 85 33 125 0.5 4 8 103 93 11 1
TAJC684*050#NJ C 0.68 50 85 33 125 0.5 4 7 125 113 50 1
TAJA105*050#NJ A 1 50 85 33 125 0.5 4 6.6 107 96 43 1
TAJB105*050#NJ B 1 50 85 33 125 0.5 6 7 110 99 44 1
TAJC105*050#NJ C 1 50 85 33 125 0.5 4 5.5 141 127 57 1
TAJW105*050#NJ W 1 50 85 33 125 0.5 6 4.4 143 129 57 1
TAJB155*050#NJ B 1.5 50 85 33 125 0.8 8 5.4 125 113 50 1
TAJC155*050#NJ C 1.5 50 85 33 125 0.8 6 4.5 156 141 63 1
TAJD155*050#NJ D 1.5 50 85 33 125 0.8 6 4 194 174 77 1
TAJW155*050#NJ w 1.5 50 85 33 125 0.8 6 3.1 170 153 68 1
TAJB225*050#NJ B 2.2 50 85 88 125 1.1 8 4.5 137 124 55 1
TAJC225*050#NJ [ 2.2 50 85 33 125 1.1 8 2.5 210 189 84 1
TAJD225*050#NJ D 2.2 50 85 88 125 1.1 6 2.5 245 220 98 1"
TAJW225*050#NJ W 2.2 50 85 33 125 1.1 8 2.5 190 171 76 1
TAJC335*050#NJ [ 83 50 85 33 125 1.6 6 2.5 210 189 84 1
TAJD335*050#NJ D 3.3 50 85 33 125 1.7 6 2 274 246 110 1
TAJY335*050#NJ Y 3.3 50 85 33 125 1.7 4 1.5 289 260 115 1Y
TAJC475*050#NJ [ 4.7 50 85 33 125 2.4 6 1.4 280 252 112 1
TAJD475*050#NJ D 4.7 50 85 33 125 2.4 6 1.4 327 295 131 1
TAJX475*050#NJV X 4.7 50 85 33 125 2.4 6 1.0 316 285 126 3
TAJY475*050#NJ Y 4.7 50 85 88 125 24 6 1.2 828 290 129 1"
TAJC685*050#NJ [ 6.8 50 85 33 125 3.4 6 1 332 298 133 1
TAJD685*050#NJ D 6.8 50 85 33 125 3.4 6 1 387 349 155 1"
TAJY685*050#NJ Y 6.8 50 85 33 125 3.4 6 0.9 373 335 149 1
TAJD106*050#NJ D 10 50 85 33 125 5 6 0.8 433 390 173 1
TAJET06*050#NJ E 10 50 85 33 125 5 6 0.8 454 409 182 1
TAJV106*050#NJ \ 10 50 85 33 125 5 6 0.65 620 558 248 1Y
TAJD156*050#NJ D 15 50 85 33 125 7.5 6 0.6 500 450 200 1
TAJE156*050#NJ E 15 50 85 33 125 7.5 6 0.6 524 472 210 1
TAJV156*050#NJ \ 15 50 85 33 125 7.5 6 0.6 645 581 258 1"
TAJV226*050#NJ \ 22 50 85 33 125 11 8 0.6 645 581 258 1"

1" — Dry pack option (see How to order) is recommended for reduction of stress during soldering. Dry pack parts should be treated as MSL 3.

Moisture Sensitivity Level (MSL) is defined according to J-STD-020. All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz,
0.5V RMS with a maximum DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

*Initial Limit

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TAJ Series

Standard and Low Profile Tantalum Capacitors

QUALIFICATION TABLE

TEST TAJ series (Temperature range -55°C to +125°C)
Condition Characteristics
Apply rated voltage (Ur) at 85°C and / or category Visual examination no visible damage
End voltage (Uc) at 125°C for 2000 hours through a DCL 1.25 x initial limit
ndurance circuit impedance of <0.1Q/V. Stabilize at room AC/C within +10% of initial value
temperature for 1-2 hours before measuring. .
DF initial limit
Store at 65°C and 95% relative humidity for 500 Visual examination no V|s.|t?l.e de?m.age
Humidit hours, with no applied voltage. Stabilize at room | DCL 1.5 x initial limit
umidity temperature and humidity for 1-2 hours before AC/C within +10% of initial value
measuring. DF 1.2 x initial limit
S e & Lueinin +20°C | -55°C | +20°C | +85°C | +125°C | +20°C
Temperature § +52% 12 DCL IL* n/a IL* 10xIL* [125xIL*| I
Stability 4 +85 15 AC/C nfa |[+0/10% | 5% | +10/0% | +12/0% | 5%
5 +125 15
6 +20 15 DF IL* 1.5xIL* IL* 1.5xIL* | 2xIL* IL*
Visual - isibl
Apply 1.3x category voltage (Uc) at 125°C for isual examination no YISIP e‘damage
Surge 1000 cycles of duration 6 min (30 sec charge, DCL initial limit
Voltage 5 min 30 sec discharge) through a charge / AC/C within 5% of initial value
discharge resistance of 1000Q o
DF initial limit
Visual examination no visible damage
DCL initial limit
Megl"‘ggl'(ca' MIL-STD-202, Method 213, Condition C AC/C within £5% of initial value
DF initial limit
ESR initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR initial limit

TDS-PTNO-0024 | Rev 1
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TAJ Series

Standard and Low Profile Tantalum Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP: CONVENTIONAL SMD MnO,

i ™ THH
ngh Rel umaJ 230°C COTS+
& SpeC|a| low DCL Hermetic

4

High Tem THJ THJ F97-HT3
g p 200°C 175°Cauto 135°Cauto

. TRJ TRM F91-AJ6 F97
Industrial & professional k biesny auto professional
Automotive A
TAJ F93-AJ6] [ F98-AJ6]
auto *T/*U auto *T/*U auto auto
A A A
E:ED
Standard
Fo1 <
Standard TAJ TAC
LOW Profile Low Profile microchip k P LOW ESR )
q F98-AS1 F98
High CV N s, e undertab
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TAJ Automotive Range
Standard Tantalum - Automotive Product Range

FEATURES
+ General Purpose SMT Chip Tantalum Series

+ 100% Surge Current Tested
+ 7 Case Sizes Available LEAD-FREE ROHS

LEAD-FREE COMPATIBLE
+ CV Range: 0.22-680pF / 6.3-50V COMPONENT COMPLIANT

APPLICATIONS

Audio Systems
+ GPS
+ Seat Controls
+ Dashboard

L w
T ™ _-‘ CASE DIMENSIONS: millimeters (inches)

H i EIA EIA L£0.20 W+0.20 (0.008) | H+0.20(0.008) | W,:0.20 | A+0.30(0.012) S0
_L ©d€ | Code | Metric (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008) in.
—‘ A l- s —l A ]« 4 w, |‘ A 1206 | 3216-18 | 3.20 (0.126) 1.60 (0.063) 1.60 (0.063) | 1.20(0.047) | 0.80(0.031) | 1.10(0.043)
B 1210 | 3528-21 | 3.50(0.138) 2.80 (0.110) 1.90 (0.075) | 2.20(0.087) | 0.80(0.031) | 1.40 (0.055)
MARKING c 2312 | 603228 | 6.00 (0.236) 3.20 (0.126) 2.60(0.102) | 2.20(0.087) | 1.30(0.051) | 2.90 (0.114)
D 2917 | 734331 | 7.30(0.287) 4.30 (0.169) 2.90(0.114) | 2.40(0.094) | 1.30(0.051) | 4.40(0.173)
A,B,C,D,E YCASE E 2917 | 7343-43 | 7.30(0.287) 4.30 (0.169) 410(0.162) | 2.40(0.094) | 1.30(0.051) | 4.40(0.173)
LOGO Capacitance Value in pF
237 < 23008 g P 0805 | 2012-15 | 2.05(0.081) 1.35 (0.053) 1‘5%2)‘("359) (oBg‘g’igjég 4)| 050(0020) | 0.85(0.033)
Eoaty A 227 A ~— Reted voltage Code Y 2917 | 734320 | 7.30(0.287) | 4.30(0.169) 2.00(0.079) | 2.40(0.094) | 1.30(0.051) | 4.40(0.173)
(Anoger) KXXXX <D Code W, dimension applies to the termination width for A dimensional area only.
P CASE
Capacitance Value in pF
106 = 10pF
Band 106
(Anode+) A
\— Rated Voltage Code
A=10V
HOW TO ORDER
TAJ C 106 M 035 T NJ \")
Type CaseSize Capacitance Code Tolerance Rated DC Voltage Packaging Specification Dry Pack
See table pF code: 1st two K=%10% 006 =6.3Vdc 025 =25Vdc T = Automotive Lead Suffix Option
above digits represent M=%20% 010=10Vdc 035 =35Vdc Free 7" Reel NJ = Std Suffix (D.EY case sizes
significant figures, 016 =16Vdc 050 = 50Vdc U = Automotive Lead mandatory)
3rd digit represents 020 = 20Vdc Free 13" Reel

multiplier (number of
zeros to follow)

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.22 pF to 680 uF

Capacitance Tolerance: +10%; +20%

Rated Voltage (V) < +85°C: 6.3 10 16 20 25 35 50
Category Voltage (V,) <+125°C: 4 7 10 13 17 23 33
Surge Voltage (V) < +85°C: 8 13 20 26 32 46 65
Surge Voltage (V) < +125°C: 5 8 13 16 20 28 40
Temperature Range: -55°C to +125°C

Environmental Classification: 55/125/56 (IEC 68-2)

Reliability: 1% per 1000 hours at 85°C, V, with 0.1Q/V series impedance, 60% confidence level
Termination Finished: Sn Plating (standard), Gold and SnPb Plating upon request

Meets requirements of AEC-Q200

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TAJ Automotive Range
Standard Tantalum - Automotive Product Range

TAJ AUTOMOTIVE RANGE
CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated voltage DC (V, to 85°C
HF Code 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
0.10 104
0.15 154
0.22 224 A
0.33 334 A A
0.47 474 A A A/B
0.68 684 A A B
1.0 105 A A A A/B B/C
1.5 155 A A/B A/B ©
2.2 225 A A A/B A/B B/C C/D
3.3 335 A A/B A/B A/B B/C C/D
4.7 475 A/B A/B A/B B/C B/C/D C/D
6.8 685 A/B A/B A/B/C B/C C/D D
10 106 A/B A/B/P A/B/C B/C B/C/D C/D/Y D/E
15 156 A/P A/B/C B/C B/C C/D/Y D/Y E
22 226 A/B/C A/B/C B/C/D B/C/D/Y C/D/Y D/E
33 336 A/B B/C B/C/D/Y C/D/Y D D/E
47 476 A/B/C B/C/D C/D/Y D/Y D/E E
68 686 B/C B/C/D/Y C/D/Y D/E E
100 107 B/C/D/Y C/D/Y D/E E E
150 157 C/D/Y D/E/Y D/E
220 227 C/D/Y D/E E
330 337 D/E D/E
470 477 D/E
680 687 D/E

Released ratings
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability

standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TAJ Automotive Range
Standard Tantalum - Automotive Product Range

RATINGS & PART NUMBER REFERENCE

. Rated Rated ol Categol DCL DF ESR Max.
Part Number g@se Capacitance Voltage | Tem re (‘:,a:%g;y Ter:teg razre Max. Max. | @ 100kHz oAl T MSL
ize| ®P V) °C) (V) o) @A | (%) |~ @ [ 25°C | ss°C [ 125°C

6.3 Volt @ 85°C
TAJA335*006TNJ A 3.3 6.3 85 4 125 0.5 6 7 104 93 41 1
TAJA106*006TNJ A 10 6.3 85 4 125 0.6 6 4 137 123 55 1
TAJB106*006TNJ B 10 6.3 85 4 125 0.5 6 3 168 151 67 1
TAJA156*006TNJ A 15 6.3 85 4 125 0.9 6 3.5 146 132 59 1
TAJP156*006TNJ B 15 6.3 85 4 125 0.9 8 3.5 131 118 52 1
TAJA226*006TNJ A 22 6.3 85 4 125 1.4 6 3 158 142 63 1
TAJB226*006TNJ B 22 6.3 85 4 125 1.4 6 2.5 184 166 74 1
TAJC226*006TNJ C 22 6.3 85 4 125 1.4 6 2 235 211 94 1
TAJA336*006TNJ A 33 6.3 85 4 125 2.1 8 2.2 185 166 74 1
TAJB336*006TNJ B 33 6.3 85 4 125 2.1 6 2.2 197 177 79 1
TAJA476*006TNJ A 47 6.3 85 4 125 2.8 10 1.6 217 195 87 1
TAJB476*006TNJ B 47 6.3 85 4 125 3 6 2 206 186 82 1
TAJC476*006TNJ C 47 6.3 85 4 125 3 6 1.6 262 236 105 1
TAJB686*006TNJ B 68 6.3 85 4 125 4 8 0.9 307 277 123 1
TAJC686*006TNJ C 68 6.3 85 4 125 4.3 6 1.5 271 244 108 1
TAJB107*006TNJ B 100 6.3 85 4 125 6.3 10 1.4 246 222 99 1
TAJC107*006TNJ C 100 6.3 85 4 125 6.3 6 0.9 350 315 140 1
TAJD107*006TNJV D 100 6.3 85 4 125 6.3 6 0.9 408 367 163 3
TAJY107*006TNJV Y 100 6.3 85 4 125 6.3 6 0.7 423 380 169 3
TAJC157*006TNJ C 150 6.3 85 4 125 9.5 6 1.3 291 262 116 1
TAJD157*006TNJV D 150 6.3 85 4 125 9.5 6 0.9 408 367 163 3
TAJY157*006 TNJV Y 150 6.3 85 4 125 9.5 6 0.4 559 503 224 3
TAJC227*006TNJ C 220 6.3 85 4 125 8.8 8 1.2 303 272 121 1
TAJD227*006TNJV D 220 6.3 85 4 125 13.9 8 0.4 612 551 245 3
TAJY227*006 TNJV Y 220 6.3 85 4 125 13.9 8 0.7 423 380 169 3
TAJD337*006TNJV D 330 6.3 85 4 125 20.8 8 0.4 612 551 245 3
TAJE337*006TNJV E 330 6.3 85 4 125 20.8 8 0.4 642 578 257 3
TAJD477*006TNJV D 470 6.3 85 4 125 28 12 0.4 612 551 245 3
TAJE477*006TNJV E 470 6.3 85 4 125 28 10 0.4 642 578 257 3
TAJD687*006TNJV D 680 6.3 85 4 125 40.8 20 0.5 548 493 219 3
TAJE687*006TNJV B 680 6.3 85 4 125 42.8 10 0.5 574 517 230 3

10 Volt @ 85°C
TAJA225*010TNJ A 2.2 10 85 7 125 0.5 6 7 104 93 41 1
TAJA475*0T10TNJ A 4.7 10 85 7 125 0.5 6 5 122 110 49 1
TAJB475*010TNJ B 4.7 10 85 7 125 0.5 6 4 146 131 58 1
TAJA685*010TNJ A 6.8 10 85 7 125 0.7 6 4 137 123 55 1
TAJB685*010TNJ B 6.8 10 85 7 125 0.7 6 3 168 151 67 1
TAJA106*010TNJ A 10 10 85 7 125 1 6 3 158 142 63 1
TAJB106*010TNJ B 10 10 85 7 125 1 6 2.1 201 181 80 1
TAJP106*010TNJ P 10 10 85 7 125 1 8 6 100 90 40 1
TAJA156*010TNJ A 15 10 85 7 125 1.5 6 3.2 153 138 61 1
TAJB156*010TNJ B 15 10 85 7 125 1.5 6 2.8 174 157 70 1
TAJC156*010TNJ C 15 10 85 7 125 1.5 6 2 235 211 94 1
TAJA226*010TNJ A 22 10 85 7 125 2.2 8 3 158 142 63 1
TAJB226*010TNJ B 22 10 85 7 125 2.2 6 2.4 188 169 75 1
TAJC226*010TNJ C 22 10 85 7 125 2.2 6 1.8 247 222 99 1
TAJB336*010TNJ B 33 10 85 7 125 3.3 6 1.8 217 196 87 1
TAJC336*010TNJ C 33 10 85 7 125 3.3 6 1.6 262 236 105 1
TAJB476*010TNJ B 47 10 85 7 125 4.7 8 1 292 262 117 1
TAJC476*010TNJ C 47 10 85 7 125 4.7 6 1.2 303 272 121 1
TAJD476*010TNJV D 47 10 85 7 125 4.7 6 0.4 612 551 245 3
TAJB686*010TNJ B 68 10 85 7 125 6.8 8 1.4 246 222 99 1
TAJC686*010TNJ C 68 10 85 7 125 6.8 6 1.3 291 262 116 1
TAJD686*010TNJV D 68 10 85 7 125 6.8 6 0.9 408 367 163 3
TAJY686*010TNJV Y 68 10 85 7 125 6.8 6 0.9 373 335 149 3
TAJC107*010TNJ C 100 10 85 7 125 10 8 1.2 303 272 121 1
TAJD107*010TNJV D 100 10 85 7 125 10 6 0.9 408 367 163 3
TAJY107*010TNJV Y 100 10 85 7 125 10 6 0.9 373 335 149 3
TAJD157*010TNJV D 150 10 85 7 125 15 8 0.9 408 367 163 3
TAJE157*010TNJV E 150 10 85 7 125 15 8 0.9 428 385 171 3
TAJY157*010TNJV Y 150 10 85 7 125 15 6 1.2 323 290 129 3
TAJD227*010TNJV D 220 10 85 7 125 22 8 0.5 548 493 219 3
TAJE227*010TNJV E 220 10 85 7 125 22 8 0.5 574 517 230 3
TAJD337*010TNJV D 330 10 85 7 125 33 8 0.9 408 367 163 3
TAJE337*010TNJV E 330 10 85 7 125 33 8 0.9 428 385 171 8

16 Volt @ 85°C
TAJAT05*016TNJ A 1 16 85 10 125 0.5 4 11 83 74 33 1
TAJA225*0T16TNJ A 2.2 16 85 10 125 0.5 6 6.5 107 97 43 1
TAJA335*016TNJ A 3.3 16 85 10 125 0.5 6 5 122 110 49 1
TAJB335*016TNJ B 3.3 16 85 10 125 0.5 6 4.5 137 124 55 1
TAJA475*016TNJ A 4.7 16 85 10 125 0.8 6 4 137 123 55 1
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TAJ Automotive Range
Standard Tantalum - Automotive Product Range

RATINGS & PART NUMBER REFERENCE

Case | Capacitance | Rated | Rated |Category| Category | DCL DF 100kHz RMS Current (mA)
Part Number Size (uF) Voltage | Temperature | Voltage | Temperature| Max. Max. @100kHz MSL
\%) (°c) ) °C) (uA) (%) ) 25°C | 85°C | 125°C
TAJB475*016TNJ B 4.7 16 85 10 125 0.8 6 3.5 156 140 62 1
TAJA685*016TNJ A 6.8 16 85 10 125 1.1 6 3.5 146 132 59 1
TAJB685*016TNJ B 6.8 16 85 10 125 1.1 6 2.5 184 166 74 1
TAJA106*016TNJ A 10 16 85 10 125 1.6 6 3 158 142 63 1
TAJB106*016TNJ B 10 16 85 10 125 1.6 6 2.5 184 166 74 1
TAJC106*016TNJ C 10 16 85 10 125 1.6 6 2 235 211 94 1
TAJB156*016TNJ B 15 16 85 10 125 24 6 2.5 184 166 74 1
TAJC156*016TNJ C 15 16 85 10 125 2.4 6 1.8 247 222 99 1
TAJB226*016TNJ B 22 16 85 10 125 3.5 6 2.3 192 173 77 1
TAJC226*016TNJ C 22 16 85 10 125 3.5 6 1 332 298 133 1
TAJD226*016TNJV D 22 16 85 10 125 3.5 6 1.1 369 332 148 8
TAJB336*016TNJ B 33 16 85 10 125 5.3 8 2.1 201 181 80 1
TAJC336*016TNJ C 33 16 85 10 125 5.3 6 1.5 271 244 108 1
TAJD336*016TNJV D 33 16 85 10 125 5.3 6 0.9 408 367 163 3
TAJY336*016TNJV Y 33 16 85 10 125 5.3 6 0.9 373 335 149 &
TAJC476*016TNJ C 47 16 85 10 125 7.5 6 0.5 469 422 188 1
TAJD476*016TNJV D 47 16 85 10 125 7.5 6 0.9 408 367 163 &
TAJY476*016TNJIV Y 47 16 85 10 125 7.5 6 0.7 423 380 169 3
TAJC686*016TNJ © 68 16 85 10 125 10.9 6 1.3 291 262 116 1
TAJD686*016TNJV D 68 16 85 10 125 10.9 6 0.9 408 367 163 3
TAJY686*016TNJV Y 68 16 85 10 125 10.9 6 0.9 373 335 149 8
TAJD107*016TNJV D 100 16 85 10 125 16 6 0.6 500 450 200 3
TAJET107*016TNJV E 100 16 85 10 125 16 6 0.9 428 385 171 38
TAJD157*016TNJV D 150 16 85 10 125 24 6 0.9 408 367 163 3
TAJE157*016TNJV E 150 16 85 10 125 24 8 0.3 742 667 297 3
TAJE227*016TNJV E 220 16 85 10 125 35.2 10 0.5 574 517 230 3
20 Volt @ 85°C
TAJAT05*020TNJ A 1 20 85 13 125 0.5 4 9 91 82 37 1
TAJAT55%020TNJ A 1.5 20 85 13 125 0.5 6 6.5 107 97 43 1
TAJA225*020TNJ A 2.2 20 85 13 125 0.5 6 5.3 119 107 48 1
TAJB225*020TNJ B 2.2 20 85 13 125 0.5 6 3.5 156 140 62 1
TAJA335*020TNJ A 3.3 20 85 13 125 0.7 6 4.5 129 116 52 1
TAJB335*020TNJ B 3.3 20 85 13 125 0.7 6 3 168 151 67 1
TAJA475%020TNJ A 4.7 20 85 13 125 0.9 6 4 137 123 55 1
TAJB475*020TNJ B 4.7 20 85 13 125 0.9 6 3 168 151 67 1
TAJA685*020TNJ A 6.8 20 85 13 125 1.4 6 2.4 177 159 71 1
TAJB685*020TNJ B 6.8 20 85 13 125 1.4 6 2.5 184 166 74 1
TAJC685*020TNJ C 6.8 20 85 13 125 1.4 6 2 235 211 94 1
TAJB106*020TNJ B 10 20 85 13 125 2 6 2 201 181 80 1
TAJC106*020TNJ C 10 20 85 13 125 2 6 1.2 303 272 121 1
TAJB156*020TNJ B 15 20 85 13 125 3 6 2 206 186 82 1
TAJC156*020TNJ C 15 20 85 13 125 3 6 1.7 254 229 102 1
TAJB226*020TNJ B 22 20 85 13 125 4.4 6 1.8 217 196 87 1
TAJC226*020TNJ C 22 20 85 13 125 4.4 6 1.6 262 236 105 1
TAJD226*020TNJV D 22 20 85 13 125 4.4 6 0.9 408 367 163 3
TAJY226*020TNJV Y 22 20 85 13 125 4.4 6 0.9 373 335 149 3
TAJC336*020TNJ C 33 20 85 13 125 6.6 6 1.5 271 244 108 1
TAJD336*020TNJV D 38 20 85 13 125 6.6 6 0.9 408 367 163 8
TAJY336*020TNJV Y 33 20 85 13 125 6.6 6 0.6 456 411 183 3
TAJD476*020TNJV D 47 20 85 13 125 9.4 6 0.9 408 367 163 3
TAJY476*020TNJV Y 47 20 85 13 125 9.4 6 0.9 373 335 149 3
TAJD686*020TNJV D 68 20 85 13 125 13.6 6 0.4 612 551 245 3
TAJE686*020TNJV E 68 20 85 13 125 13.6 6 0.9 428 385 171 3
TAJE107*020TNJV E 100 20 85 13 125 20 6 0.4 642 578 257 8
25 Volt @ 85°C
TAJA474*025TNJ A 0.47 25 85 17 125 0.5 4 14 73 66 29 1
TAJA684*025TNJ A 0.68 25 85 17 125 0.5 4 10 87 78 35 1
TAJAT05%025TNJ A 1 25 85 17 125 0.5 4 8 97 87 39 1
TAJAT55%025TNJ A 1.5 25 85 17 125 0.5 6 7.5 100 90 40 1
TAJB155*025TNJ B 1.5 25 85 17 125 0.5 6 5 130 117 52 1
TAJA225*025TNJ A 2.2 25 85 17 125 0.6 6 7 104 93 41 1
TAJB225*025TNJ B 2.2 25 85 17 125 0.6 6 4.5 137 124 55 1
TAJA335*025TNJ A 3.3 25 85 17 125 0.8 6 3.7 142 128 57 1
TAJB335*025TNJ B 3.3 25 85 17 125 0.8 6 3.5 156 140 62 1
TAJB475*025TNJ B 4.7 25 85 17 125 1.2 6 1.5 238 214 95 1
TAJC475*025TNJ C 4.7 25 85 17 125 1.2 6 2.4 214 193 86 1
TAJB685*025TNJ B 6.8 25 85 17 125 1.7 6 2.8 174 157 70 1
TAJC685*025TNJ C 6.8 25 85 17 125 1.7 6 2 235 211 94 1
TAJB106*025TNJ B 10 25 85 17 125 2.5 6 2.5 184 166 74 1
TAJC106*025TNJ C 10 25 85 17 125 2.5 6 1.8 247 222 99 1
TAJD106*025TNJV D 10 25 85 17 125 2.5 6 1.2 354 318 141 3
TAJC156*025TNJ C 15 25 85 17 125 3.8 6 1.6 262 236 105 1
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online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

TDS-PTNO-0025 | Rev 1

24

ER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —


http://www.kyocera-avx.com/disclaimer/

TAJ Automotive Range
Standard Tantalum - Automotive Product Range

RATINGS & PART NUMBER REFERENCE

0 Rated Rated ol ol ESR Max.
Part Number Case | Capacitance | y/o12qe | Temperature (\:Iagggg o e | DCL Max. | DF Max. @ 100Ktz | OKHZ RMS Current @A | st
Size | (WF) ) oC) V) °C) ®A) | (%) @ | 25°c | 8s°c | 125°C
TAJD156%025TNJV D 15 25 85 17 125 3.8 6 1 387 | 349 155 3
TAJY156*025TNJV Y 15 25 85 17 125 3.8 6 1 354 | 318 141 3
TAJC226%025TNJ C 22 25 85 17 125 55 6 1.4 280 | 252 112 1
TAJD226*025TNJV. D 22 25 85 17 125 5.5 6 0.9 208 | 367 163 3
TAJY226*025TNJV Y 22 25 85 17 125 55 6 0.8 395 | 356 158 3
TAJD336*025TNJV D 33 25 85 17 125 8.3 6 0.9 408 | 367 163 3
TAJD476%025TNJV D 47 25 85 17 125 11.8 6 0.9 208 | 367 163 3
TAJE476*025TNJV. E 47 25 85 17 125 11.8 6 0.9 428 | 385 171 3
TAJE686*025TNJIV E 68 25 85 17 125 17 6 0.9 428 | 385 171 3
TAJET07*025TNJV. E 100 25 85 17 125 25 10 0.3 742 | 667 | 297 3
35 Volt @ 85°C
TAJA334*035TNJ A 0.33 35 85 23 125 0.5 4 15 71 64 28 1
TAJA474*035TNJ A 0.47 35 85 23 125 0.5 2 12 79 71 32 1
TAJAG84*035TNJ A 0.68 35 85 23 125 0.5 2 8 97 87 39 1
TAJA105%035TNJ A 1 35 85 23 125 0.5 2 75 100 90 40 1
TAJB105%035TNJ B 1 35 85 23 125 0.5 2 6.5 114 | 103 6 1
TAJAT155%035TNJ A 15 35 85 23 125 0.5 6 75 100 90 40 1
TAJB155*035TNJ B 1.5 35 85 23 125 0.5 6 5.2 128 | 115 51 1
TAJB225%035TNJ B 2.2 35 85 23 125 0.8 6 4.2 142 | 128 57 1
TAJC225%035TNJ C 2.2 35 85 23 125 0.8 6 35 177 _|_160 71 1
TAJB335%035TNJ B 3.3 35 85 23 125 1.2 6 35 156 | 140 62 1
TAJC335%035TNJ C 3.3 35 85 23 125 1.2 6 2.5 210_| 189 84 1
TAJB475035TNJ B 4.7 35 85 23 125 1.6 6 3.1 166 | 149 66 1
TAJC475%035TNJ c 4.7 35 85 23 125 1.6 6 2.2 224|201 89 1
TAJD475%035TNJV D 4.7 35 85 23 125 1.6 6 1.5 316 | 285 126 3
TAJC685*035TNJ C 6.8 35 85 23 125 2.4 6 1.8 247 | 222 99 1
TAJD685%035TNJV D 6.8 35 85 23 125 2.4 6 1.3 340 | 306 136 3
TAJC106*035TNJ C 10 35 85 23 125 35 6 1.6 262 | 236 105 1
TAJD106*035TNJV D 10 35 85 23 125 35 6 1 387 | 349 155 3
TAJY106*035TNJV Y 10 35 85 23 125 3.5 6 1 354 | 318 141 3
TAJD156*035TNJV D 15 35 85 23 125 5.3 6 0.9 408 | 367 163 3
TAJY156*035TNJV Y 15 35 85 23 125 5.3 6 0.6 456 | 411 183 3
TAJD226*035TNJV D 22 35 85 23 125 7.7 6 0.9 408 | 367 163 3
TAJE226*035TNJV. E 22 35 85 23 125 7.7 6 0.5 574 | 517 | 230 3
TAJD336*035TNJV D 33 35 85 23 125 11.6 6 0.9 408 | 367 163 3
TAJE336*035TNJV. E 33 35 85 23 125 11.6 6 0.9 428 | 385 171 3
TAJE476*035TNJV E 47 35 85 23 125 16.5 6 0.9 228 | 385 171 3
50 Volt @ 85°C
TAJA224*050TNJ A 0.22 50 85 33 125 0.5 4 18 65 58 26 1
TAJA334%050TNJ A 0.33 50 85 33 125 0.5 2 17 66 60 27 1
TAJA474*050TNJ A 0.47 50 85 33 125 0.5 2 9.5 89 80 36 1
TAJB474*050TNJ B 0.47 50 85 33 125 0.5 2 9.5 95 85 38 1
TAJB684*050TNJ B 0.68 50 85 33 125 0.5 4 8 103 93 41 1
TAJB105*050TNJ B 1 50 85 33 125 0.5 6 7 110 99 44 1
TAJC105%050TNJ C 1 50 85 33 125 0.5 4 55 141 127 57 1
TAJC155%050TNJ C 15 50 85 33 125 0.8 6 45 156|141 63 1
TAJC225%050TNJ C 2.2 50 85 33 125 1.1 8 2.5 210 | 189 84 1
TAJD225%050TNJV D 2.2 50 85 33 125 1.1 6 2.5 245 | 220 98 3
TAJC335%050TNJ C 3.3 50 85 33 125 1.6 6 2.5 210 | 189 84 1
TAJD335%050TNJV. D 3.3 50 85 33 125 1.7 6 2 274 | 246 110 3
TAJC475*050TNJ C 4.7 50 85 33 125 2.4 6 1.4 280 | 252 112 1
TAJD475*050TNJV D 4.7 50 85 33 125 2.4 6 1.4 327 | 295 131 3
TAJD685*050TNJV B 6.8 50 85 33 125 3.4 6 1 387 | 349 155 3
TAJD106*050TNJV D 10 50 85 33 125 5 6 0.8 433 | 390 173 3
TAJET06*050TNJV E 10 50 85 33 125 5 6 1 206 | 366 162 3
TAJET56*050TNJV. E 15 50 85 33 125 75 6 0.6 524 | 472 | 210 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020

*Please use "U" instead of "T" in the suffix letter for 13" reel packaging

Please use specific PN for automotive version — see “HOW TO ORDER".

All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.
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TAJ Automotive Range
Standard Tantalum - Automotive Product Range

QUALIFICATION TABLE

TAJ automotive series (Temperature range -55°C to +125°C)
TEST r T
Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C and / or category | po| 1.25 x initial limit
voltage (Uc) at 125°C for 2000 hours through a — S —
Endurance circuit impedance of <0.1Q/V. Stabilize at room AC/C YVI'thln .ﬂ 0 % of initial value
temperature for 1-2 hours before measuring. DF initial limit
ESR initial limit
Visual examination no visible damage
Store at 125°C, no voltage applied, for 2000 hours. | DCL 1.25 x initial limit
Storage Life Stabilize at room temperature for 1-2 hours before | AC/C within +10% of initial value
measuring. DF initial limit
ESR initial limit
Visual examination no visible damage
Store at 65°C and 95% relative humidity for 500 DCL 1.5 x initial limit
- e hours, with no applied voltage. Stabilize at room 100 —
Humidity temperature and humidity for 1-2 hours before AC/C W'th"? “1‘0 /"_Of‘mltlal value
measuring. DF 1.2 x initial limit
ESR initial limit
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C, 85% relative DCL 2 x initial limit
Biased humidity for 1000 hours. Stabilize at room — PRI
Humidity temperature and humidity for 1-2 hours before AC/C Wlth"’.' 1:1.0 /‘"Of.mltlal value
measuring. DF 1.2 x initial limit
ESR initial limit
Step Temperature°C Duration(min) +20°C | -55°C +20°C +85°C | +125°C | +20°C
12 *:g 1: DCL IL* n/a Ik | 10xI* [125xI| I
Teg'tgte);laitt; re 3 +20 15 AC/C n/a |+0/-10%| 5% +10/-0% | +12/-0% | +5%
4 +85 15 DF I [15xIe| x| 15xILx | 2xIx |
5 +125 15
6 +20 15 ESR IL* 2xIL* IL* IL* IL* IL*
Visual examination no visible damage
Apply 1.3x category voltage (Uc) at 125°C for DCL initial limit
Surge 1000 cycles of duration 6 min (30 sec charge, " Py —
+
Voltage 5 min 30 sec discharge) through a charge / AC/C W!thln _‘5_/° of initial value
discharge resistance of 10000 DF initial limit
ESR initial limit
Visual examination no visible damage
hanical DCL initial limit
Meé:h g(r:lll(ca MIL-STD-202, Method 213, Condition F AC/C within +5% of initial value
DF initial limit
ESR initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within £5% of initial value
DF initial limit
ESR initial limit
*Initial Limit
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TAJ Automotive Range
Standard Tantalum - Automotive Product Range

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP: CONVENTIONAL SMD MnO,

High Rel. T o
& Speclal low DCL. Hermetic

4

High Temp THJ THJ F97-HT3
200°C 175°C auto 135°C auto

undertab,
fused

(7 )
. TRJ ( TRM F91-AJ6 F97
Industrial & professional L pctesions auto professional
Automotive A
TAJ TPS F93-AJ6] [F98-AJ6]
auto *T/*U auto *T/*U auto auto
__
— A A
multianode
Standard
TAJ F91 <
Standard TAJ TAC
Low Profile Low Profile microchip K p Low ESR )
¥ ¥
. F98-AS1
High CV EEE

undertab
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F92 Series
Resin-Molded Chip, Low Profile J-Lead

FEATURES

+ Compliant to the RoHS3 directive 2015/863/EU
+ SMD J-Lead
Low Profile Case Sizes LEAD-FREE
100% Surge Current Tested LEAD-FREE COMPATIBLE RoHS

COMPONENT COMPLIANT
APPLICATIONS

+ Handheld Electronics
+ USB Accessories

CASE DIMENSIONS: millimeters (inches)

Code| EIA | EIA L+0.20 |W+0.20 (0.008)
Code | Metric | (0.008) | -0.10(0.004)

P | 0805 |2012-12 | 2.05(0.081) | 1.30(0.051) |1.20(0.047)

W,%0.20 |A+0.30(0.012)
(0.008) | -0.20(0.008)

1.00£0.10
(0.039 4 0.004)| ©0-50(0020) |0.85(0.033)

A 1206 | 3216-12 | 3.20 (0.126) 1.60 (0.063) 1.20 (0.047)| 1.20 (0.047) 0.80 (0.031) 1.10 (0.043)
B 1210 | 3528-12 | 3.50(0.138) 2.80(0.110) 1.20 (0.047)| 2.20(0.087) 0.80 (0.031) 1.40 (0.055)
W, dimension applies to the termination width for a dimensional area only

H Max. S Min.

MARKING
P CASE A, B CASE

L ——-‘ . )
w Capacitance Value in pF LOGO Capacitance Value in pF
‘ 106 = 10pF 226 = 22uF

d b H I'I_FI Polarity m Polarity [m /Fiafidoyloltage Code
i Band Band -
ID Code

(Anode+) (Anode+)
4 A l‘ s —I A F 4 w, l__ Rated Voltage Code

J=63V
v G 16V [ c |[ 8V [ V]
63V | J 20V | D
V| A 25V | E

*Capacitance code of “P" case products are as shown below.

HOW TO ORDER
F92 0J 106 M P O
Type Rated Capacitance Code Tolerance Case Packaging
Voltage pF code: 1st two K=+10% Size See Tape & Reel
digits represent M = +20% See Packaging Section
significant figures, table
3rd digit represents above

multiplier (number of
zeros to follow)

TECHNICAL SPECIFICATIONS

Category Temperature Range -551t0 +125°C

Rated Temperature +85°C

Capacitance Tolerance +20%, +10% at 120Hz

Dissipation Factor Refer to next page

ESR 100kHz Refer to next page

Leakage Current After 1 minute’s application of rated voltage, leakage current at 20°C is not

more than 0.01CV or 0.5pA, whichever is greater.

After 1 minute’s application of rated voltage, leakage current at 85°C is not
more than 0.1CV or 5pA, whichever is greater.

After 1T minute’s application of derated voltage, leakage current at 125°C is not
more than 0.125CV or 6.3uA, whichever is greater.

Capacitance Change By Temperature |P Case A, B Case

+20% Max. at +125°C  |+15% Max. at +125°C

+15% Max. at +85°C +10% Max. at +85°C

-15% Max. at -55°C -10% Max. at-55°C

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F92 Series
Resin-Molded Chip, Low Profile J-Lead

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage *Cap
uF Code 4V (0G) 6.3V (0J) 10V (1A) 16V (1C) 20V (1D) 25V (1E) 35V (1V) Code
0.22 224 A J
0.33 334 A N
0.47 474 P A/P A S
0.68 684 P A w
1.0 105 P P A/P P A A
1.5 155 P A E
2.2 225 P P A/P A/B B J
33 335 P P A/P A N
47 475 P P A/P A/B B S
6.8 685 P P P B w
10 106 P A/P A/PM B a
15 156 P P A e
22 226 A A/P™ B J
33 336 B n
47 476 B B s
68 686 w
100 107 A™/B A

Released ratings (M tolerance only)
**Rated temperature 60°C only. Please contact KYOCERA AVX when you need detail spec.
Please contact to your local KYOCERA AVX sales office when these series are being designed in your application.

RATINGS & PART NUMBER REFERENCE

o Capacitance Rated DF @ 120Hz ESR 100kHz RMS Current (mA
Part Number | Casesize | “PUE" | Vottage) | DCL (uA) | @(%) 100kHE‘Zn) I 25°C_ | 60°C_ | 85 )| 125°C Iﬂ AOEEY|| R
4 Volt
F920G335#PA P 33 4 0.5 8 12.0 50 - 45 20 * 1
F920G475#PA P 47 4 0.5 8 6.0 71 - 64 28 * 1
F920G685#PA P 6.8 4 0.5 10 6.0 71 - 64 28 * 1
F920G106#PA P 10 4 0.5 10 6.0 71 - 64 28 * 1
F920G156#PA P 15 4 0.6 10 5.0 77 - 70 31 * 1
F920G226#AA A 22 4 0.9 12 2.8 146 - 132 59 * 1
F920G476#BA B 47 4 1.9 12 1.7 210 - 189 84 * 1
F920G107MAA A 100 4 4.0 30 238 146 - 132 59 +15 1
F920G107#BA B 100 4 4.0 18 1.3 240 — 216 9 * 1
6.3 Volt
F920J225#PA P 2.2 6.3 0.5 8 12.0 50 - 45 20 * 1
F920J335#PA P 33 6.3 0.5 8 12.0 50 - 45 20 * 1
F920J475#PA P 47 6.3 0.5 8 6.0 71 - 64 28 * 1
F920J685#PA P 6.8 6.3 0.5 10 6.0 71 - 64 28 * 1
F920J106#AA A 10 6.3 0.6 8 4.0 122 - 110 49 * 1
F920J7106#PA P 10 6.3 0.6 10 6.0 71 - 64 28 * 1
F920J156MPA P 15 6.3 0.9 10 6.0 71 - 64 28 * 1
F920J226#AA A 22 6.3 1.4 12 2.8 146 - 132 59 * 1
F920J226MPA P 22 6.3 1.4 20 5.0 77 - 70 31 * 1
F920J336#BA B 33 6.3 2.1 12 1.7 210 - 189 84 * 1
F920J476#BA B 47 6.3 3.0 12 1.7 210 - 189 84 * 3
10 Volt
F921A105#PA P 1 10 0.5 8 12.0 50 - 45 20 * 1
F921A155#PA P 1.5 10 0.5 8 12.0 50 = 45 20 * 1
F921A225#PA P 2.2 10 0.5 8 12.0 50 - 45 20 * 1
F921A335#AA A 33 10 0.5 6 7.0 93 = 83 37 * 1
F921A335#PA P 33 10 0.5 8 12.0 50 - 45 20 * 1
F921A475#AA A 47 10 0.5 6 4.0 122 - 110 49 * 1
F921A475#PA P 4.7 10 0.5 8 6.0 71 - 64 28 * 1
F921A685#PA P 6.8 10 0.7 8 6.0 71 - 64 28 * 1
FO921AT06#AA A 10 10 1.0 8 4.0 122 - 110 49 * 1
F921A106MPA P 10 10 1.0 14 6.0 71 - 64 28 * 1
FO21A156#AA A 15 10 1.5 8 4.0 122 - 110 49 * 1
F921A226#BA B 22 10 2.2 8 1.9 199 - 179 79 * 3
16 Volt
F921C474#PA | P | o047 | 16 | o5 [ 8 | 200 [ 3 | - ] 3 [ 15 | * ] 1
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F92 Series
Resin-Molded Chip, Low Profile J-Lead

RATINGS & PART NUMBER REFERENCE

o Capacitance Rated DF @ 120Hz ESR 100kHz RMS Current (mA)

Part Number Casesize | “PUE" | Vohage(v) | PCLHA) @(%) 100kHSn) 25°C 60°C ssoc(: ) 1z5ec | TACCC) | msL
F921C684#PA P 0.68 16 0.5 8 12.0 50 - 45 20 & 1
F921C105#PA P 1 16 0.5 8 12.0 50 - 45 20 * 1
F921C225#AA A 2.2 16 0.5 6 7.0 93 - 83 37 & 1
F921C225#PA P 2.2 16 0.5 8 12.0 50 - 45 20 * 1
F921C335#AA A 3.3 16 0.5 6 7.0 93 - 83 37 & 1
F921C475#AA A 4.7 16 0.8 6 7.0 93 - 83 37 * 1
F921C475#BA B 4.7 16 0.8 6 3.0 158 - 142 63 * 1
F921C685#BA B 6.8 16 1.1 6 3.0 158 - 142 63 * 1
F921C106#BA B 10 16 1.6 6 2.0 194 = 174 77 u 1

20 Volt
F921D474#AA A 0.47 20 0.5 4 10.0 77 - 70 31 * 1
F921D474#PA B 0.47 20 0.5 8 20.0 39 - 35 15 * 1
F921D684#AA A 0.68 20 0.5 4 10.0 77 - 70 31 * 1
F921D105#AA A 1 20 0.5 4 10.0 77 - 70 31 * 1
F921D105#PA P 1 20 0.5 8 20.0 39 - 35 15 * 1
F921D155#AA A 1.5 20 0.5 6 7.4 90 - 81 36 & 1
25 Volt
F921E105#PA P 1 25 0.5 8 20.0 39 - 35 15 * 1
F921E225#AA A 2.2 25 0.6 8 10.0 77 - 70 31 +15 1
F921E225#BA B 2.2 25 0.6 6 4.0 137 - 123 55 * 1
F921E475#BA B 4.7 25 1.2 6 3.0 158 - 142 63 & 1
35 Volt
F921V224#AA A 0.22 35 0.5 4 10.0 77 - 70 31 * 1
F921V334#AA A 0.33 35 0.5 4 10.0 77 - 70 31 & 1
F921V474#AA A 0.47 35 0.5 4 10.0 77 - 70 31 * 1
F921V105#AA A 1 35 0.5 6 10.0 77 - 70 31 & 1
F921V225#BA B 2.2 35 0.8 6 4.0 137 - 123 55 +10 1
*1: AC/C Marked “*"
Item P Case (%) A, B Case (%) #:"M" for £20% tolerance, "K" for + 10% tolerance. When you need K tolerance for the part numbers which have M

Damp Heat +20 +10 tolerance only, please contact to your local KYOCERA AVX sales office.

Temperature cycles 10 5 " e ) I N
Resistance soldering heat 310 35 Moisture Sensitivity Level (MSL) is defined according to J-STD-020.
Surge 110 0]

Endurance £10 +10
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F92 Series

Resin-Molded Chip, Low Profile J-Lead

QUALIFICATION TABLE

TEST F92 series (Temperature range -55°C to +125°C)
Condition
P Case A, B Case
Damp Heat At 40°(?, 90 to 95% R.H., 500 hours (No voltage applied)
(Steady State) Capacitance Change ................ Refer to the table above (*1) Refer to the table above (*1)
Dissipation Factor ..150% or less than the initial specified value |Initial specified value or less
Leakage Current .........cccoeueeen.. Initial specified value or less Initial specified value or less
-55°C / +125°C, 30 minutes each, 5 cycles
Capacitance Change ................ Refer to the table above (*1) Refer to the table above (*1)
Temperature Cycles Dissipation Factor ..................... 150% or less than the initial specified value |Initial specified value or less
Leakage Current ........cccccocveeneene Initial specified value or less Initial specified value or less
10 seconds reflow at 260°C, 5 seconds immersion at 260°C.
Resistance to Capacitance Change.................. Refer to the table above (*1) Refer to the table above (*1)
Soldering Heat Dissipation Factor ..................... 150% or less than the initial specified value |Initial specified value or less
Leakage Current ........cccocoeueennsee Initial specified value or less Initial specified value or less
After application of surge voltage in series with a 33Q (For “P” case: 1kQ) resistor at the rate of 30 seconds ON, 30 seconds
OFF, for 1000 successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.
Surge Capacitance Change................. Refer to the table above (*1) Refer to the table above (*1)
Dissipation Factor ..........cc....... 150% or less than the initial specified value | Initial specified value or less
Leakage Current ........cccocoeueennee Initial specified value or less Initial specified value or less
After 2000 hours’ application of rated voltage in series with a 3Q resistor at 85°C, or derated voltage in series with a 3Q
resistor at 125°C, capacitors shall meet the characteristic requirements in the table above.
Endurance Capacitance Change ................. Refer to the table above (*1) Refer to the table above (*1)
Dissipation Factor .. 150% or less than the initial specified value | Initial specified value or less
Leakage Current ........ccooeeee... Initial specified value or less Initial specified value or less
After applying the pressure load of 5N for 101 seconds horizontally to the center of capacitor oo -
Shear Test side body which has no electrode and has been soldered beforehand on a substrate, there shall 5N (0.51kg - f)
be found neither exfoliation nor its sign at the terminal electrode. For 101 seconds
Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at 20
. both of the opposite bottom points 45mm apart from the center of capacitor, the pressure strength ">
Terminal Strength is applied with a specified jig at the center of substrate so that the substrate may bend by Tmm as
illustrated. Then, there shall be found no remarkable abnormality on the capacitor terminals.
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F92 Series

Resin-Molded Chip, Low Profile J-Lead

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP: CONVENTIONAL SMD MnO,

High Rel.
& Special

High Temp

Industrial &
Automotive

Standard

Standard
Low Profile

High CV
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F93 Series
Resin-Molded Chip, Standard Tantalum J-Lead

FEATURES
Compliant to the RoHS3 directive 2015/863/EU
+ SMD J-Lead EADEREE
100% Surge Current Tested LEAD-FREE COMPATIBLE ROHS
COMPONENT COMPLIANT

APPLICATIONS

Low Power DC/DC

CASE DIMENSIONS: millimeters (inches)

EIA L+0.20 W £0.20 (0.008) | H+0.20 (0.008) W, £0.20 A+0.30(0.012) .
Code |[FIACode || oy/ic (0.008) -0.10(0.004) | -0.10(0.004) (0.008) -0.20 (0.008) S Min.
A 1206 | 3216-18 [ 3.20(0.126) 1.60 (0.063) 1.60 (0.063) 1.20 (0.047) 0.80 (0.031) 1.10 (0.043)
B 1210 | 3528-21 | 3.50(0.138) 2.80 (0.110) 1.90 (0.075) 2.20 (0.087) 0.80 (0.031) 1.40 (0.055)
c 2312 | 6032-28 [ 6.00(0.236) 3.20 (0.126) 2.60 (0.102) 2.20 (0.087) 1.30 (0.051) 2.90 (0.114)
N 2917 | 7343-31 | 7.30(0.287) 4.30 (0.169) 2.90 (0.114) 2.40 (0.094) 1.30 (0.051) 4.40 (0.173)
W, dimension applies to the termination width for a dimensional area only
A, B,C,N CASE
L r—' w ——‘ LOGO Capacitance Value in pF
476 = 47uF
N . \ L Rated Voltage Code
Polarity A=10V
RN I Band ID Code
(Anode+)
dale o dal dwk
~N | a 16v [ c |[ v [V ]
6.3V J 20V, D
10V A 25V E
*Capacitance code of “P”" case products are as shown below.
HOW TO ORDER
F93 1A 106 M A O
Type Rated Capacitance Code Tolerance Case Packaging
Voltage pF code: 1st two K=1+10% Size See Tape & Reel
digits represent M = +20% See Packaging Section
significant figures, table
3rd digit represents above
multiplier (number of
zeros to follow)
TECHNICAL SPECIFICATIONS
Category Temperature Range -55to +125°C

Rated Temperature

+85°C

Capacitance Tolerance

+20%, +10% at 120Hz

Dissipation Factor

Refer to next page

ESR 100kHz

Refer to next page

Leakage Current After 1T minute’s application of rated voltage, leakage current at 20°C is not more
than 0.01CV or 0.5pA, whichever is greater.

After 1 minute’s application of rated voltage, leakage current at 85°C is not more
than 0.1CV or 5pA, whichever is greater.

After 1T minute’s application of derated voltage, leakage current at 125°C is not more
than 0.125CV or 6.3pA, whichever is greater.

+15% Max. at +125°C

+10% Max. at +85°C

-10% Max. at -55°C

Capacitance Change By Temperature
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F93 Series
Resin-Molded Chip, Standard Tantalum J-Lead

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage

HF Code 4V (0G) 6.3V (0J) 10V (1A) 16V (1C) 20V (1D) 25V (1E) 35V (1V)

0.33 334 A

0.47 474 A

0.68 684 A

1.0 105 A A A

1.5 155 A A

2.2 225 A A A A/B

3.3 335 A A A B

4.7 475 A A A/B A/B B/C

6.8 685 A A A/B C

10 106 A A A/B B B/C C

15 156 A A B C C N

22 226 A A A/B AM/B/c B/C C/N N

33 336 A A A/B B/C C/N N N

47 476 A A/B A/B/C C/N C/N N

68 686 A B B/C C/N

100 107 A/B A/B/C B/C/N C/N N

150 157 B B/C C/N N

220 227 B/C B/C/N C/N N

330 337 C N N

470 477 N N

680 687 N N

Released ratings (M tolerance only)
Please contact to your local KYOCERA AVX sales office when these series are being designed in your application.
RATINGS & PART NUMBER REFERENCE
. . Capacitance Rated il DF @ ESR @ 100kHz RMS Current (mA) *1
art Number Size (uF) Voltage (uA) 120Hz (%) 100kHz AC/C MSL
H V) H (@ 25°C 85°C 125°C (%)
4 Volt
F930G226#AA A 22 4 0.9 6 2.5 173 156 69 * 1
F930G336#AA A 33 4 1.3 8 2.5 173 156 69 & 1
F930G476#AA A 47 4 1.9 18 2.5 173 156 69 * 1
F930G686#AA A 68 4 2.7 24 2.5 173 156 69 Y 1
F930G107#AA A 100 4 4.0 30 2.0 194 174 77 * 1
F930G107#BA B 100 4 4.0 14 0.9 307 277 123 & 1
F930G157#BA B 150 4 6.0 16 0.7 348 314 139 * 1
F930G227#BA B 220 4 8.8 18 0.7 348 314 139 * 1
F930G227#CC c 220 4 8.8 12 0.7 396 357 159 * 1
F930G337#CC Cc 330 4 13.2 14 0.7 396 357 159 & 1
F930G477#NC N 470 4 18.8 16 0.3 707 636 283 * 1
F930G687#NC N 680 4 27.2 18 0.3 707 636 283 &3 1
6.3 Volt
F930J106#AA A 10 6.3 0.6 6 3.0 158 142 63 * 1
F930J156#AA A 15 6.3 0.9 6 2.9 161 145 64 S 1
F930J226#AA A 22 6.3 1.4 8 2.5 173 156 69 * 1
F930J336#AA A 88 6.3 2.1 8 2.5 173 156 69 S 1
F930J476#AA A 47 6.3 3.0 18 2.5 173 156 69 * 1
F930J476#BA B 47 6.3 3.0 6 1.0 292 262 117 & 1
F930J686#BA B 68 6.3 4.3 8 1.0 292 262 117 * 1
F930J107#AA A 100 6.3 6.3 35 2.0 194 174 77 +15 1
F930J107#BA B 100 6.3 6.3 14 0.9 307 277 123 * 1
F930J107#CC c 100 6.3 6.3 8 0.7 396 357 159 B 1
F930J157#BA B 150 6.3 9.5 18 0.9 307 277 123 * 1
F930J157#CC C 150 6.3 9.5 12 0.7 396 357 159 5 1
F930J227#BA B 220 6.3 13.9 30 1.2 266 240 106 +15 3
F930J227#CC C 220 6.3 13.9 14 0.7 396 357 159 & 1
F930J227#NC N 220 6.3 13.9 10 0.5 548 493 219 * 1
F930J337#NC N 330 6.3 20.8 14 0.5 548 493 219 S 1
F930J477#NC N 470 6.3 29.6 16 0.3 707 636 283 * 1
F930J687#NC N 680 6.3 42.8 40 0.3 707 636 283 IS 3
10 Volt

FI31A475#AA A 4.7 10 0.5 6 4.0 137 123 55 * 1
F931A685#AA A 6.8 10 0.7 6 35 146 132 59 i 1
F931A106#AA A 10 10 1.0 6 3.0 158 142 63 * 1
F931A156#AA A 15 10 1.5 8 29 161 145 64 * 1
F931A226#AA A 22 10 2.2 12 2.5 173 156 69 * 1
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F93 Series
Resin-Molded Chip, Standard Tantalum J-Lead

RATINGS & PART NUMBER REFERENCE

5 Rated ESR @ 100kHz RMS Current (mA) *1
Part Number (?se Capac::ance Voltage Di" 123: @% 100kHz AC/C MSL
0 ®F) V) B4 2| ) 25°¢ 85°C 125°C %)
F931A226#BA B 22 10 2.2 6 1.9 212 190 85 i 1
F931A336#AA A 33 10 3.3 18 2.5 173 156 69 * 1
F931A336#BA B 33 10 3.3 8 1.4 246 222 99 & 1
FO31A476#AA A 47 10 4.7 40 2.0 194 174 77 15 1
F931A476#BA B 47 10 4.7 8 1.0 292 262 117 W 1
F931A476#CC C 47 10 4.7 6 0.9 350 315 140 * 1
F931A686#BA B 68 10 6.8 12 0.9 307 277 123 15 1
F931A686#CC C 68 10 6.8 8 0.8 371 334 148 * 1
F931A107#BA B 100 10 10.0 18 1.2 266 240 106 15 1
F931A107#CC 9 100 10 10.0 10 0.7 396 357 159 * 1
F931A107#NC N 100 10 10.0 8 0.6 500 450 200 g 8
F931A157#CC C 150 10 15.0 14 0.7 396 357 159 * 1
F931A157#NC N 150 10 15.0 10 0.6 500 450 200 i 1
F931A227#CC C 220 10 22.0 40 0.9 350 315 140 15 1
F931A227#NC N 220 10 22.0 12 0.5 548 493 219 i 3
F931A337#NC N 330 10 33.0 18 0.5 548 493 219 * 1
16 Volt
F931C105#AA A 1 16 0.5 4 7.5 100 90 40 * 1
F931C225#AA A 2.2 16 0.5 4 5.0 122 110 49 & 1
F931C335#AA A 3.3 16 0.5 4 4.5 129 116 52 * 1
F931C475#AA A 4.7 16 0.8 6 4.0 137 123 55 & 1
F931C685#AA A 6.8 16 1.1 6 3.5 146 132 59 * 1
F931C106#AA A 10 16 1.6 6 3.0 158 142 63 * 1
F931C106#BA B 10 16 1.6 6 2.0 206 186 82 * 1
F931C156#BA B 15 16 2.4 6 2.0 206 186 82 * 1
F931C226MAA A 22 16 3.5 15 3.0 158 142 63 15 1
F931C226#BA B 22 16 3.5 8 1.9 212 190 85 * 1
F931C226#CC C 22 16 3.5 6 1.1 316 285 126 &3 1
F931C336#BA B 33 16 5.3 8 1.9 212 190 85 * 1
F931C336#CC Cc 33 16 5.3 6 1.1 316 285 126 * 1
F931C476#CC Cc 47 16 7.5 8 0.9 350 315 140 * 1
F931C476#NC N 47 16 7.5 6 0.7 463 417 185 * 1
F931C686#CC C 68 16 10.9 10 0.8 371 334 148 +10 1
F931C686#NC N 68 16 10.9 6 0.6 500 450 200 & 1
F931C107#CC C 100 16 16.0 15 0.7 396 357 159 +10 1
F931C107#NC N 100 16 16.0 10 0.6 500 450 200 * 3
F931C157#NC N 150 16 24.0 15 0.6 500 450 200 * 1
F931C227#NC N 220 16 35.2 25 0.7 463 417 185 10 3
20 Volt
F931D225#AA A 2.2 20 0.5 4 5.0 122 110 49 * 1
F931D335#AA A 3.3 20 0.7 4 4.5 129 116 52 & 1
F931D475#AA A 4.7 20 0.9 6 3.0 158 142 63 * 1
F931D475#BA B 4.7 20 0.9 6 2.8 174 157 70 J 1
F931D685#AA A 6.8 20 1.4 6 3.5 146 132 59 * 1
F931D685#BA B 6.8 20 1.4 6 2.5 184 166 74 * 1
F931D106#BA B 10 20 2.0 6 2.1 201 181 80 * 1
F931D156#CC C 15 20 3.0 6 1.2 303 272 121 & 1
F931D226#BA B 22 20 4.4 8 1.9 212 190 85 * 1
F931D226#CC C 22 20 4.4 8 1.1 316 285 126 & 1
F931D336#CC C 33 20 6.6 8 1.1 316 285 126 * 1
F931D336#NC N 33 20 6.6 6 0.7 463 417 185 L 1
F931D476#CC o] 47 20 9.4 10 1.1 316 285 126 * 1
F931D476#NC N 47 20 9.4 8 0.7 463 417 185 * 1
F931D107#NC N 100 20 20.0 12 0.5 548 493 219 +10 3
25 Volt
FO3TET105#AA A 1 25 0.5 4 7.5 100 90 40 * 1
FO31E155#AA A 1.5 25 0.5 4 6.7 106 95 42 & 1
FO31E225#AA A 2.2 25 0.6 6 6.3 109 98 44 * 1
F931E335#AA A 3.3 25 0.8 6 6.0 112 101 45 * 1
FO31E475#AA A 4.7 25 1.2 8 4.0 137 123 55 * 1
F931E475#BA B 4.7 25 1.2 6 2.8 174 157 70 = 1
F931E106#BA B 10 25 2.5 12 1.9 212 190 85 * 1
F931E106#CC C 10 25 2.5 6 1.5 271 244 108 & 1
F931E156#CC C 15 25 3.8 8 1.2 303 272 121 * 1
F931E226#CC C 22 25 5.5 8 1.1 316 285 126 & 1
F931E226#NC N 22 25 5.5 6 0.7 463 417 185 * 1
F931E336#NC N 33 25 8.3 8 0.7 463 417 185 * 1
F931E476#NC N 47 25 11.8 8 0.7 463 417 185 * 1
F931E226#NC N 22 25 5.5 6 0.7 463 417 185 8 1
F931E336#NC N 33 25 8.3 8 0.7 463 417 185 * 1
F931E476#NC N 47 25 11.8 8 0.7 463 417 185 & 1
35 Volt
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F93 Series
Resin-Molded Chip, Standard Tantalum J-Lead

RATINGS & PART NUMBER REFERENCE

. Rated ESR @ 100kHz RMS Current (mA) *1
Part Number (?se Capac::ance Voltage Di" 12[0): @% 100kHz AC/C MSL
0 ®F) V) LA 2| ) 25°¢ 85°C 125°C %)
F931V334#AA A 0.33 35 0.5 4 12.0 79 71 32 * 1
F931V474#AA A 0.47 35 0.5 4 10.0 87 78 85 9 1
F931V684#AA A 0.68 35 0.5 4 7.6 99 89 40 * 1
F931V105#AA A 1 35 0.5 4 7.5 100 90 40 & 1
F931V155#AA A 1.5 35 0.5 6 7.5 100 90 40 * 1
F931V225#AA A 22 35 0.8 6 7.0 104 93 41 & 1
F931V225#BA B 2.2 35 0.8 4 3.8 150 135 60 * 1
F931V335#BA B 33 35 1.2 4 815 156 140 62 kd 1
F931V475#BA B 4.7 35 1.6 8 3.1 166 149 66 * 1
F931V475#CC C 4.7 35 1.6 6 1.8 247 222 99 @ 1
F931V685#CC C 6.8 35 24 6 1.8 247 222 99 * 1
F931V106#CC C 10 35 3.5 6 1.6 262 236 105 & 1
F931V156#NC N 15 35 5.3 6 0.7 463 417 185 * 1
F931V226#NC N 22 35 7.7 8 0.7 463 417 185 2 1
F931V336#NC N 33 35 11.6 8 0.7 463 417 185 * 1
*1: AC/C Marked “*” #: "M" for £20% tolerance, "K" for + 10% tolerance.
Moisture Sensitivity Level (MSL) is defined according to J-STD-020.
Item All Case (%)
Damp Heat +10
Temperature cycles 5
Resistance soldering heat 15
Surge 5
Endurance 10

QUALIFICATION TABLE

F93 series (Temperature range -55°C to +125°C)

TEST

Leakage Current ...

Condition
At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)
Damp Heat Capacitance Change ................. Refer to the table above (*1)
(Steady State) Dissipation Factor .... ... Initial specified value or less

... Initial specified value or less

Temperature Cycles Dissipation Factor

Leakage Current

-55°C / +125°C, 30 minutes each, 5 cycles
Capacitance Change ...

... Refer to the table above (*1)
Initial specified value or less
... Initial specified value or less

Soldering Heat Dissipation Factor
Leakage Current

Resistance to Capacitance Change ...

10 seconds reflow at 260°C, 5 seconds immersion at 260°C.

... Refer to the table above (*1)
Initial specified value or less
... Initial specified value or less

36

After application of surge voltage in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFF,
for 1000 successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.

sign at the terminal electrode.

Surge Capacitance Change ... ... Refer to the table above (*1)

Dissipation Factor Initial specified value or less

Leakage Current Initial specified value or less

After 2000 hours’ application of rated voltage in series with a 3Q resistor at 85°C, or derated voltage in series

with a 3Q resistor at 125°C, capacitors shall meet the characteristic requirements in the table above.
Endurance Capacitance Change .... ....Refer to the table above (*1)

Dissipation Factor . Initial specified value or less

Leakage Current ....Initial specified value or less

After applying the pressure load of 5N for 10+1 seconds horizontally to the center of capacitor side body which i g -
Shear Test has no electrode and has been soldered beforehand on a substrate, there shall be found neither exfoliation nor its 5N (0.51kg - )

For 10+1 seconds

Terminal Strength

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at

both of the opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with
a specified jig at the center of substrate so that the substrate may bend by Tmm as illustrated. Then, there shall be
found no remarkable abnormality on the capacitor terminals.

Failure Rate

1% per 1000 hours at 85°C, V with 0.1Q/V series impedance,
60% confidence level.

We can supply the type of compliance to AEC-Q200. Please contact to your local KYOCERA AVX sales office when these series are being designed in your

application.
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F93 Series
Resin-Molded Chip, Standard Tantalum J-Lead

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP: CONVENTIONAL SMD MnO,
High Rel. [ ™ ] [ JTHH ]
& Special low DCL Hermetic

High Temp [ THJ H THJ ] F97-HT3
200°C 175°Cauto 135°Cauto

@ TRM 3)
. TRJ . F91-AJ6 F97
Industrial & professonal k profescionsl ] [ auto }
Automotive K
TAJ F93-AJ6] [FQB-AJG]
auto *T/*U auto *T/*U auto auto
/) /) 1
multianode
Standard
TAJ F91 [«
Standard TAJ TAC TPC
e ow Profile microchi microchip
Low Profile o " \ LowESR )
12 12
. F98-AS1
High CV [ TN H Ly ] [ e ] s
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F93-AJ6 Series
Resin-Molded Chip - Automotive Product Range

FEATURES

+ Compliant to the RoHS3 directive 2015/863/EU
+ Compliant to AEC-Q200
+ 100% Surge Current Tested

APPLICATIONS

+ Cabin Electronics
+ Infotainment

CASE DIMENSIONS: millimeters (inches)

LEAD-FREE

LEAD-FREE COMPATIBLE

COMPONENT

4

RoHS

COMPLIANT

EIA L+0.20 W 0.20 (0.008) | H#0.20 (0.008) W, £0.20 A £0.30 (0.012) .
Code | EIACode |y hic (0.008) -0.10(0.004) | -0.10(0.004) (0.008) -0.20 (0.008) S Min.
A 1206 | 3216-18 | 3.20(0.126) 1.60 (0.063) 1.60 (0.063) 1.20 (0.047) 0.80 (0.031) 1.10 (0.043)
B 1210 | 3528-21 | 3.50(0.138) 2.80 (0.110) 1.90 (0.075) 2.20 (0.087) 0.80 (0.031) 1.40 (0.055)
c 2312 | 603228 | 6.00(0.236) 3.20 (0.126) 2.60 (0.102) 2.20 (0.087) 1.30 (0.051) 2.90 (0.114)
N 2917 [ 7343-31 | 7.30(0.287) 4.30(0.169) 2.90 (0.114) 2.40 (0.094) 1.30(0.051) 4.40 (0.173)
W, dimension applies to the termination width for a dimensional area only
A, B, C, N CASE
L w LOGO Capacitance Value in pF
r-k _—‘ 476 = 47F
. Rated Voltage Code
H Polarity A=10V
i Band
(Anode+) ID Code
4 A l< s —I A ]« 4 w, |——
~N | a 16V [ c |[ 3V [V]
6.3V J 20V D
10V A 25V E
*Capacitance code of “P" case products are as shown below.
HOW TO ORDER
F93 1A 106 M A ] AJ6
Type Rated Capacitance Code Tolerance Case Packaging AEC-Q200
Voltage pF code: 1st two K=110% Size See Tape & Reel Compliant
digits represent M = +20% See Packaging Section
significant figures, table
3rd digit represents above

multiplier(number of
zeros to follow)

TECHNICAL SPECIFICATIONS

Category Temperature Range
Rated Temperature

-55t0 +125°C
+85°C

Capacitance Tolerance +20%, +10% at 120Hz

Dissipation Factor Refer to next page

ESR 100kHz Refer to next page

Leakage Current After 1 minute's application of rated voltage, leakage current at 20°C is not more than 0.01CV or OpA, whichever is greater.

After 1 minute's application of rated voltage, leakage current at 85°C is not more than 0.1CV or 5pA, whichever is greater.

After 1 minute's application of derated voltage, leakage current at 125°C is not more than 0.125CV or 6pA, whichever is greater.
+15% Max. at +125°C

+10% Max. at +85°C

-10% Max. at-55°C

Capacitance Change By Temperature

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F93-AJ6 Series
Resin-Molded Chip - Automotive Product Range

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage

uF Code 4v(0G) [ 6.3v(0J) | 10v(1A) [ 16V(1C) | 20v(ID) | 25V(1E) [ 35V (1V)

1.0 105 A A A

1.5 155 A A

2.2 225 A A A B

3.3 335 A A B

4.7 475 A A A/B A/B B/C

6.8 685 A A A/B C

10 106 A A A/B A/B C C

15 156 A A B © © N

22 226 A A A/B B/C B/C C/N N

33 336 A A B B/C C/N N N

47 476 A A/B B/C C/N C/N N

68 686 A B B/C C/N

100 107 A/B B/C C/N C/N

150 157 B Cc N

220 227 B/C C/N N

330 337 C N

470 477 N N

680 687 N N

Released ratings
RATINGS & PART NUMBER REFERENCE
.| capacitance Rated DCL DF@120Hz| ESR [ 100kHz RMS Current (mA) [ *1acc
Part Number | CaseSize | “"up | oltage(v) | (uA) | | 100aim [ 25c | eec__ | _125c | (%) MSL
4 Volt
F930G226#AAAJ6 A 22 4 0.9 6 25 173 156 69 * 3
F930G336#AAAJ6 A 33 4 1.3 8 2.5 173 156 69 * 3
F930G476#AAAJ6 A 47 4 1.9 18 25 173 156 69 * 3
F930G686#AAAJ6 A 68 4 27 24 2.5 173 156 69 * 3
F930G107#AAAJ6 A 100 4 4 30 2.0 194 174 77 * 3
F930G107#BAAJ6 B 100 4 4 14 0.9 307 277 123 * 3
F930G157#BAAJ6 B 150 4 6 16 0.7 348 314 139 * 3
F930G227#BAAJ6 B 220 4 8.8 18 0.7 348 314 139 * 3
F930G227#CCAJ6 C 220 4 8.8 12 0.7 396 357 159 * 3
F930G337#CCAJ6 C 330 4 13.2 14 0.7 396 357 159 * 3
F930G477#NCAJ6 N 470 4 18.8 16 0.3 707 636 283 * 3
F930G687#NCAJ6 N 680 4 27.2 18 0.3 707 636 283 * 3
6.3 Volt
F930J106#AAAJ6 A 10 6.3 0.6 6 3.0 158 142 63 * 3
F930J156#AAAJ6 A 15 6.3 0.9 6 2.9 161 145 64 * 3
F930J226#AAAJ6 A 22 6.3 1.4 8 25 173 156 69 * 3
F930J336#AAAJ6 A 33 6.3 2.1 8 25 173 156 69 * 3
F930J476#AAAJ6 A 47 6.3 3 18 25 173 156 69 * 3
F930J476#BAAJ6 B 47 6.3 3 6 1.0 292 262 117 * 3
F930J686#BAAJ6 B 68 6.3 43 8 1.0 292 262 117 * 3
F930J107#BAAJ6 B 100 6.3 6.3 14 0.9 307 277 123 * 3
F930J107#CCAJ6 C 100 6.3 6.3 8 0.7 396 357 159 * 3
F930J157#CCAJ6 C 150 6.3 9.5 12 0.7 396 357 159 * 3
F930J227#CCAJ6 [ 220 6.3 13.9 14 0.7 396 357 159 * 3
F930J227#NCAJ6 N 220 6.3 13.9 10 0.5 548 493 219 * 3
F930J337#NCAJ6 N 330 6.3 20.8 14 0.5 548 493 219 * 3
F930J477#NCAJ6 N 470 6.3 29.6 16 0.3 707 636 283 * 3
F930J687#NCAJ6 N 680 6.3 42.8 40 0.3 707 636 283 +15 3
10 Volt

F931A475#AAAJ6 A 47 10 0.5 6 4.0 137 123 55 * 3
F931A685#AAAJ6 A 6.8 10 0.7 6 3.5 146 132 59 * 3
F931A106#AAAJ6 A 10 10 1 6 3.0 158 142 63 * 3
F931A156#AAAJ6 A 15 10 1.5 8 29 161 145 64 * 3
F931A226#AAAJ6 A 22 10 2.2 12 2.5 173 156 69 * 3
F931A226#BAAJ6 B 22 10 2.2 6 1.9 212 190 85 * 3
F931A336#BAAJ6 B 33 10 3.3 8 1.4 246 222 99 * 3
F931A476#BAAJ6 B 47 10 47 8 1.0 292 262 117 * 3
F931A476#CCAJ6 C 47 10 47 6 0.9 350 315 140 * 3
F931A686#BAAJ6 B 68 10 6.8 12 0.9 307 277 123 +15 3
F931A686#CCAJ6 C 68 10 6.8 8 0.8 371 334 148 * 3
F931A107#CCAJ6 C 100 10 10 10 0.7 396 357 159 * 3
F931A107#NCAJ6 N 100 10 10 8 0.6 500 450 200 * 3
F931A157#NCAJ6 N 150 10 15 10 0.6 500 450 200 * 3
F931A227#NCAJ6 N 220 10 22 12 0.5 548 493 219 * 3

*1: AC/C Marked “*"
*#:"M" for £20% tolerance, "K" for + 10% tolerance. When you need K tolerance for the part numbers which have M tolerance only, please contact to your local KYOCERA AVX sales office.
Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F93-AJ6 Series
Resin-Molded Chip - Automotive Product Range

RATINGS & PART NUMBER REFERENCE

. Capacitance Rated DCL DF@120Hz| ESR [ 100kHz RMS Current (mA) [ *1acc
el | EaseSize | ) Voltage (V) | (nA) | @(%) 100kHSn) [ 25c | svc | 125¢ | () MEL
16 Volt
F931C105#AAAJ6 A 1 16 0.5 4 7.5 100 90 40 * 3
F931C225#AAAJ6 A 2.2 16 0.5 4 5.0 122 110 49 * 3
F931C335#AAAJ6 A 3.3 16 0.5 4 45 129 116 52 * 3
F931C475#AAAJ6 A 47 16 0.8 6 4.0 137 123 55 * 3
F931C685#AAAJ6 A 6.8 16 11 6 3.5 146 132 59 * 3
F931C106#AAAJ6 A 10 16 16 6 3.0 158 142 63 * 3
F931C106#BAAJ6 B 10 16 16 6 2.0 206 186 82 * 3
F931C156#BAAJ6 B 15 16 2.4 6 2.0 206 186 82 * 3
F931C226#BAAJ6 B 22 16 3.5 8 1.9 212 190 85 * 3
F931C226#CCAJ6 C 22 16 3.5 6 11 316 285 126 * 3
F931C336#BAAJ6 B 33 16 53 8 1.9 212 190 85 * 3
F931C336#CCAJ6 © 33 16 53 6 11 316 285 126 * 3
F931C476#CCAJ6 C 47 16 7.5 8 0.9 350 315 140 * 3
F931C476%#NCAJ6 N 47 16 7.5 6 0.7 463 417 185 * 3
F931C686#CCAJ6 C 68 16 10.9 10 0.8 371 334 148 * 3
F931C686#NCAJ6 N 68 16 10.9 6 0.6 500 450 200 * 3
F931C107#CCAJ6 C 100 16 16 15 0.7 396 357 159 * 3
F931C107#NCAJ6 N 100 16 16 10 0.6 500 450 200 * 3
20 Volt
F931D225#AAAJ6 A 2.2 20 0.5 4 5.0 122 110 49 * 3
F931D335#AAAJ6 A 33 20 0.7 4 45 129 116 52 * 3
F931D475#AAAJ6 A 47 20 0.9 6 3.0 158 142 63 * 3
F931D475#BAAJ6 B 47 20 0.9 6 2.8 174 157 70 * 3
F931D685#AAAJ6 A 6.8 20 1.4 6 3.5 146 132 59 * 3
F931D685#BAAJ6 B 6.8 20 1.4 6 25 184 166 74 * 3
F931D106#AAAJ6 A 10 20 2 8 3.5 146 132 59 * 3
F931D106#BAAJ6 B 10 20 2 6 2.1 201 181 80 * 3
F931D156#CCAJ6 c 15 20 3 6 12 303 272 121 * 3
F931D226#BAAJ6 B 22 20 44 8 1.9 212 190 85 * 3
F931D226#CCAJ6 C 22 20 44 8 11 316 285 126 * 3
F931D336#CCAJ6 C 33 20 6.6 8 11 316 285 126 * 3
F931D336#NCAJ6 N 33 20 6.6 6 0.7 463 417 185 * 3
F931D476#CCAJ6 © 47 20 9.4 10 1.1 316 285 126 * 3
F931D476#NCAJ6 N 47 20 9.4 8 0.7 463 417 185 * 3
25 Volt
F931E105#AAAJ6 A 1 25 0.5 4 7.5 100 90 40 * 3
F931E155#AAAJ6 A 1.5 25 0.5 4 6.7 106 95 42 * 3
F931E225#AAAJ6 A 22 25 0.6 6 6.3 109 98 44 * 3
F931E475#AAAJ6 A 47 25 1.2 8 4.0 137 123 55 * 3
F931E475#BAAJ6 B 47 25 1.2 6 2.8 174 157 70 * 3
F931E106#CCAJ6 C 10 25 2.5 6 1.5 271 244 108 * 3
F931E156#CCAJ6 C 15 25 3.8 8 1.2 303 272 121 * 3
F931E226#CCAJ6 C 22 25 5.5 8 11 316 285 126 * 3
F931E226#NCAJ6 N 22 25 5.5 6 0.7 463 417 185 * 3
F931E336#NCAJ6 N 33 25 8.3 8 0.7 463 417 185 * 3
F931E476#NCAJ6 N 47 25 11.8 8 0.7 463 417 185 * 3
35 Volt
F931V105#AAAJ6 A 1 35 0.5 4 7.5 100 90 40 * 3
F931V155#AAAJ6 A 1.5 35 0.5 6 7.5 100 90 40 * 3
F931V225#BAAJ6 B 2.2 35 0.8 4 3.8 150 135 60 * 3
F931V335#BAAJ6 B 3.3 35 12 4 3.5 156 140 62 * 3
F931V475#BAAJ6 B 47 35 16 8 3.1 166 149 66 * 3
F931V475#CCAJ6 C 47 35 1.6 6 1.8 247 222 99 * 3
F931V685%#CCAJ6 € 6.8 35 2.4 6 18 247 222 99 * 3
F931V106#CCAJ6 C 10 35 3.5 6 16 262 236 105 * 3
F931V156#NCAJ6 N 15 35 53 6 0.7 463 417 185 * 3
F931V226#NCAJ6 N 22 35 7.7 8 0.7 463 417 185 * 3
F931V336#NCAJ6 N 33 35 11.6 8 0.7 463 2417 185 * 3

*1: AC/C Marked “*"
*#: "M" for +20% tolerance, "K" for + 10% tolerance. When you need K tolerance for the part numbers which have M tolerance only, please contact to your local KYOCERA AVX sales office.
Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

Item All Case (%)
Damp Heat +10
Temperature cycles +10
Resistance soldering heat +10
Surge +10
Endurance +10
Load Humidity +10

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F93-AJ6 Series
Resin-Molded Chip - Automotive Product Range

QUALIFICATION TABLE

F92 series (Temperature range -55°C to +125°C)
TEST

Condition

At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)

Capacitance Change .. Refer to the table above (*1)
Dissipation Factor Initial specified value or less
Leakage Current ..........cocoocvvueneee Initial specified value or less

Damp Heat (Steady State)

After 1000 hour’s application of rated voltage in series with a 33Q resistor at 85°C, 85% R.H.,
capacitors meet the characteristics requirements table below.

Load Humidity Capacitance Change .. Refer to the table above (*1)
Dissipation Factor Initial specified value or less
Leakage Current ..........coccecveunnee 125% or less than the initial specified value
At-55°C / +125°C, 30 minutes each, 1000 cycles
Capacitance Change .. Refer to the table above (*1)

Temperature Cycles

Dissipation Factor ...
Leakage Current ...

. Initial specified value or less
. Initial specified value or less

10 seconds reflow at 260°C, 10 seconds immersion at 260°C.
Capacitance Change .. Refer to the table above (*1)
Dissipation Factor ... . Initial specified value or less
Leakage Current Initial specified value or less

Resistance to Soldering Heat

After application of surge voltage in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFF, for 1000 successive test cycles
at 85°C, capacitors shall meet the characteristic requirements in the table above.

Surge Capacitance Change ... ..Refer to the table above (*1)

Dissipation Factor ..Initial specified value or less

Leakage Current .. ..Initial specified value or less

After 2000 hours’ application of rated voltage in series with a 3Q resistor at 85°C, or derated voltage in series with a 3Q
resistor at 125°C, capacitors shall meet the characteristic requirements in the table above.

Endurance Capacitance Change .................... Refer to the table above (*1)

Dissipation Factor ... Initial specified value or less

Leakage Current .... Initial specified value or less

After applying the pressure load of 17.7N for 60 seconds horizontally to the center of capacitor side body which
Shear Test has no electrode and has been soldered beforehand on a substrate, there shall be found neither exfoliation nor its D
sign at the terminal electrode. For 60 seconds

A A T

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at both of the
opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with a specified
jig at the center of the substrate so that substrate may bend by1mm as illustrated. Then, there shall be found no
remarkable abnormality on the capacitor terminals.

1% per 1000 hours at 85°C, V; with 0.1Q/V series impedance,
60% confidence level.

Terminal Strength

Failure Rate

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F93-AJ6 Series
Resin-Molded Chip - Automotive Product Range

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP: CONVENTIONAL SMD Mn02

i T™J THH
ngh R?I‘ ultra 230°C COTS+
& Special low DCL Hermetic

4

High Tem THJ THJ F97-HT3
g p 200°C 175°Cauto 135°Cauto

@ TRM 3
. TRJ F91-AJ6 F97
Industrial & professonal professonal [ auto } professonal
Automotive A e —
TAJ F93-AJ6 ]I F98-AJ6 ]
auto *T/*U auto *T/*U auto auto
[ ~3—

(s p{ )
Standard
TAJ F91 |«

TAJ [ TAC ]_, TPE
Low Profile ‘microchip ‘microchip
7 \S Low ESR )

¥
High CV [ Jdtz:b ]«{ s [ e ]

Standard
Low Profile

F98-AS1
undertab,
fused

—

undertab
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TLJ Series
Tantalum Solid Electrolytic Chip Capacitors -

High CV Consumer Series
FEATURES
+ High Volumetric Efficiency

+ 3x Reflow 260°C Compatible
+ 100% Surge Current Tested RoHS

COMPLIANT
+ 14 Case Sizes Available Including Low Profile Codes
+ Environmentally Friendly
+ Consumer Applications (e.g. Mobiles Phones, PDA etc.)
+ CV Range: 10-1500pF / 2.5-20V LEAD-FREE
LEAD-FREE COMPATIBLE
COMPONENT
APPLICATIONS
L- rwﬁ + Mobile Phones
’- e * MP3/4 Players
il
T SR A S STANDARD CASE DIMENSIONS: millimeters (inches)
— EIA EIA L£0.20 W+0.20 (0.008) | H+0.20 (0.008) Wi20.20 [ A+0.30 (0.012) | o
MARKING Code | Metric (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008) -
A 1206 | 3216-18 | 3.20(0.126) 1.60 (0.063) 1.60 (0.063) 1.20(0.047) | 0.80(0.031) |[1.10(0.043)
A B,FGHKSTVW,YCASE B 1210 | 352821 | 3.50(0.138) 2.80 (0.110) 1.90 (0.075) 2.20 (0.087) 0.80 (0.031) | 1.40 (0.055)
) ) F 2312 | 603220 | 6.00 (0.236) 3.20(0.126) | 2.00(0.079) max. | 2.20(0.087) | 1.30(0.051) |2.90(0.114)
Capacitance Value in pF
AN it G 1206 | 3216-15 | 3.20(0.126) 1.60(0.063) | 1.50 (0.059) max | 1.200.047) | 0.80(0.031) |[1.10(0.043)
Polarity 107 J A <— toco H 1210 | 3528-15 | 3.50(0.138) 2.80(0.110) | 1.50(0.059) max | 2.20(0.087) | 0.80(0.031) |1.40 (0.055)
Band
(Anode+) XXX <] 10 Coce K 1206 | 3216-10 | 3.20(0.126) 1.60(0.063) | 1.00(0.039) max | 1.20(0.047) | 0.80(0.031) |[1.10(0.043)
N 0805 | 2012-10 | 2.05(0.081) 1.30(0.051) | 1.00(0.039) max | 1.00(0.039) | 0.50(0.020) |0.85(0.033)
N, P R CASE P 0805 | 2012-15 | 2.05(0.081) 1.35(0.053) | 1.50 (0.059) max (016381':3'218 4| 050(0020) [085(0.033)
Gapactancs Veki n pF R 0805 | 201212 | 2.05(0.081) | 1.30(0.051) | 1.20 (0.047) max (010‘ggfg‘2)g 4| 050(0.020) |0.85(0039)
s 1206 | 3216-12 | 3.20(0.126) 1.60 (0.063) | 1.20(0.047) max | 1.20(0.047) | 0.80(0.031) [1.10(0.043)
T 1210 | 3528-12 | 3.50(0.138) 2.80(0.110) | 1.20(0.047) max | 2.20(0.087) | 0.80(0.031) |1.40(0.033)
Potarity —Loeo v 2924 | 7361-38 | 7.30 (0.287) 6.10 (0.240) 3.55 (0.140) 3.10(0.122) | 1.30(0.051) |4.40(0.173)
) Rated Voltage Code w 2312 | 6032-15 | 6.00 (0.236) 3.20(0.126) | 1.50(0.059) max | 2.20(0.087) | 1.30(0.051) |[2.90(0.114)
J=68v Y 2917 | 734320 | 7.30(0.287) 430(0.169) | 2.00(0.079) max | 2.40(0.094) | 1.30(0.051) |4.40(0.173)

W, dimension applies to the termination width for A dimensional area only.

HOW TO ORDER

TLJ w 157 M 010 R 0200
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESR in mQ
See table pF code: 1st two M = +20% 002 =2.5Vdc R = Pure Tin 7" Reel
above digits represent 004 = 4Vdc S = Pure Tin 13" Reel

significant figures, 006 = 6.3Vdc
3rd digit represents 010 =10Vdc
multiplier (number of 016 = 16Vdc
zeros to follow) 020 = 20Vvdc

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 10 pF to 1500 pF

Capacitance Tolerance: +20%

Rated Voltage (V) -55°C < +40°C: 2.5 4 6.3 10 16 20

Category Voltage (V) at 85°C: 1.3 2 3.2 5 8 10

Category Voltage (V) at 125°C: 0.5 0.8 1.3 2 3.2 4

Temperature Range: -55°C to +125°C with category voltage

Reliability: 0.2% per 1000 hours at 85°C, 0.5xV, with 0.1Q/V series impedance with

60% confidence level

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TLJ Series

Tantalum Solid Electrolytic Chip Capacitors -
High CV Consumer Series

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC to 40°C / 0.5DC to 85°C / 0.2DC to 125°C
uF Code | 2.5V (e) 4V (G) 6.3V (J) 10V (A) 16V (C) 20V (D)
6.8 685
N(2500)
10 106 R(2000,3000) S(2200) T(1000)
15 156 R(2000)
K(1800)/N(3800)
22 226 N(5400)/R(3500) R(3800) T(1000)
K(1500)/N(9600)
N(8000) K(1700)/N(8000)
33 336 R(3000) P(3000)/R(3000) P(3500)/R(3500) T(1000)
S(1500)
K(1500)/N(8300) A(600)/G(1500)
47 476 ﬁﬁ;gggﬁ%gggg} P(700,900,1800,2500) | P(3200)/R(3200)
R(3200)/S(1500) S(1500)/T(600)
K(1200)/N(8000) A(500)/G(800)
68 686 P(3000)/R(2900) K(2000)/S(1500) A(1500)
S(1500) T(600)
A(500)/G(800) A(500,800)/G(800)
100 107 K(2000)/P(2700) K(2000)/ A 4(%(()%/0;')(900)
S(1400) P(5400)/T(800)
A(900)/H(900)
150 157 A(800)/T(800) T(1200) B(500)/W(150,200)
A(1100)/G(3000) B(500)/T(2000)
220 227 T(1100) H(900)/T(1100) W(200) F(300)
330 337 T(2700)/W(200) F(300)
470 477
680 687 Y(100,150)
1000 108
1500 | 158 V(100)

Released ratings, (ESR ratings in mOhms in parentheses)

Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply

higher voltage ratings in the same case size, to the same reliability standards.

Voltage vs Temperature Rating

120%

100%

80%

60%

40%

20%

0%

-55°C 0°C
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TLJ Series

Tantalum Solid Electrolytic Chip Capacitors -
High CV Consumer Series

RATINGS & PART NUMBER REFERENCE

. Maximum ESR _|100kHz RMS Current (mA)
Part Number ngse Capacitance V'z?ttaege Ten?::fadture ciz:ﬁg;;y Tfn?;i?'gtrzre Surge I\II)Ig)I(- Max. @ Product MSL
ize (MF) o & Current 100kHz Category
(v) (°C) v) (°c0) (A) (A) | “(ma) | 25°C | 85°C | 125°C
2.5 Volt @ 40°C
TLJT227M002#1100 | T | 220 | 25 | 40 [ 05 | 125 [ o8 | 55 [ 1100 [ 270 [ 243 [ 108 | 2 [ 3
4 Volt @ 40°C
TLJN336M004#8000 [ N 33 4 40 0.8 125 0.2 1.3 8000 79 71 32 1 3
TLJR336M004#3000 | R 33 4 40 0.8 125 0.6 1.3 3000 135 122 54 2 3
TLJK476M004#1500 | K 47 4 40 0.8 125 1.0 1.9 1500 208 187 83 2 3
TLJN476M004#4000 [ N 47 4 40 0.8 125 0.6 1.9 4000 112 101 45 1 3
TLJP476M004#3000 | P 47 4 40 0.8 125 0.6 1.9 3000 141 127 57 2 3
TLJR476M004#3000 [ R 47 4 40 0.8 125 0.6 1.9 3000 135 122 54 2 3
TLJK686M004#1200 | K 68 4 40 0.8 125 1.2 27 1200 233 209 93 2 3
TLJN686M004#8000 | N 68 4 40 0.8 125 0.2 5.4 8000 79 71 32 1 3
TLJP686M004#3000 | P 68 4 40 0.8 125 0.6 27 3000 141 127 57 2 3
TLJR686M004#2900 | R 68 4 40 0.8 125 0.6 2.7 2900 138 124 55 2 3
TLJS686M004#1500 | S 68 4 40 0.8 125 1.0 27 1500 208 187 83 2 3
TLJA107M004#0500 | A 100 4 40 0.8 125 2.1 4.0 500 387 349 155 1 3
TLJG107MO004#0800 | G 100 4 40 0.8 125 1.6 4.0 800 296 266 118 2 3
TLJK107M004#2000 | K 100 4 40 0.8 125 0.8 8.0 2000 180 162 72 2 3
TLJP107M004#2700 [ P 100 4 40 0.8 125 0.6 8.0 2700 149 134 60 2 3
TLJS107M004#1400 | S 100 4 40 0.8 125 1.1 4.0 1400 215 194 86 2 3
TLJA157M004#0800 | A 150 4 40 0.8 125 1.6 6.0 800 306 276 122 2 3
TLJT157M004#0800 | T 150 4 40 0.8 125 1.6 6.0 800 316 285 126 2 3
TLJA227M004#1100 | A 220 4 40 0.8 125 13 17.6 | 1100 261 235 104 2 3
TLJG227MO004#3000 | G 220 4 40 0.8 125 0.6 17.6 | 3000 153 137 61 2 3
TLJH227M004#0900 | H 220 4 40 0.8 125 15 8.8 900 298 268 119 2 3
TLJT227M004#1100 | T 220 4 40 0.8 125 1.3 8.8 1100 270 243 108 2 3
TLJT337M004#2700 | T 330 4 40 0.8 125 0.6 26.4 | 2700 172 155 69 2 3
TLJW337M004#0200 | W 330 4 40 0.8 125 3.1 13.2 200 671 604 268 1 3
6.3 Volt @ 40°C
TLJN226M006#5400 [ N 22 6.3 40 1.3 125 0.5 1.3 5400 96 87 38 1 3
TLJR226M006#3500 | R 22 6.3 40 1.3 125 0.8 1.3 3500 125 113 50 2 3
TLJK336M006#1700 | K 33 6.3 40 13 125 15 2.0 1700 196 176 78 2 3
TLJN336M006#8000 [ N 33 6.3 40 1.3 125 0.4 2.0 8000 79 71 32 1 3
TLJP336M006#3000 | P 33 6.3 40 13 125 0.9 2.0 3000 141 127 57 1 3
TLJR336M006#3000 | R 33 6.3 40 1.3 125 0.9 2.0 3000 135 122 54 2 3
TLJK476M006#1500 | K 47 6.3 40 13 125 1.6 2.8 1500 208 187 83 2 3
TLJN476M006#8300 | N 47 6.3 40 1.3 125 0.4 5.6 8300 78 70 31 1 3
TLJP476M006#0700 [ P 47 6.3 40 13 125 27 2.8 700 293 263 117 2 3
TLJP476M006#0900 | P 47 6.3 40 1.3 125 2.3 2.8 900 258 232 103 2 3
TLJP476M006#1800 [ P 47 6.3 40 1.3 125 1.4 2.8 1800 183 164 73 2 3
TLJP476M006#2500 | P 47 6.3 40 1.3 125 1.1 2.8 2500 155 139 62 2 3
TLJR476M006#3200 | R 47 6.3 40 13 125 0.9 2.8 3200 131 118 52 2 3
TLJS476M006#1500 | S 47 6.3 40 1.3 125 1.6 2.8 1500 208 187 83 2 3
TLJA686M006#0500 | A 68 6.3 40 13 125 33 4.1 500 387 349 155 1 3
TLJG686M006#0800 | G 68 6.3 40 1.3 125 2.5 4.1 800 296 266 118 2 3
TLJK686M006#2000 | K 68 6.3 40 13 125 13 8.16 | 2000 180 162 72 2 3
TLJS686M006#1500 | S 68 6.3 40 1.3 125 1.6 4.1 1500 208 187 83 2 3
TLJT686M006#0600 | T 68 6.3 40 13 125 3.0 4.1 600 365 329 146 1 3
TLJAT07M006#0500 | A 100 6.3 40 1.3 125 3.3 6.0 500 387 349 155 2 3
TLJA107M006#0800 | A 100 6.3 40 13 125 2.5 6.0 800 306 276 122 2 3
TLJG107M006#0800 | G 100 6.3 40 1.3 125 2.5 6.0 800 296 266 118 2 3
TLJK107M006#2000 | K 100 6.3 40 13 125 13 12.0 | 2000 180 162 72 2 3
TLJP107M006#5400 | P 100 6.3 40 1.3 125 0.5 12.0 | 5400 105 95 42 2 3
TLJT107M006#0800 | T 100 6.3 40 13 125 25 6.0 800 316 285 126 2 3
TLJA157M006#0900 | A 150 6.3 40 1.3 125 2.3 9.0 900 289 260 115 2 3
TLJH157M006#0900 [ H 150 6.3 40 13 125 23 9.0 900 298 268 119 2 3
TLJT157M006#1200 | T 150 6.3 40 1.3 125 1.9 9.0 1200 258 232 103 2 3
TLJB227M006#0500 | B 220 6.3 40 13 125 3.3 13.2 500 412 371 165 1 3
TLJT227M006#2000 | T 220 6.3 40 1.3 125 1.3 26.4 | 2000 200 180 80 2 3
TLJW227M006#0200 | W 220 6.3 40 1.3 125 4.8 13.2 200 671 604 268 1 3
TLJF337MO006#0300 | F 330 6.3 40 1.3 125 4.2 19.8 300 577 520 231 1 3
TLJY687M006#0100 | Y 680 6.3 40 13 125 5.7 40.8 100 1118 | 1006 | 447 1 3
TLJY687M006#0150 | Y 680 6.3 40 1.3 125 5.3 40.8 150 913 822 365 1 3
TLJV158M006#0100 | V 1500 6.3 40 13 125 5.7 90 100 1581 | 1423 [ 632 1 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TLJ Series

Tantalum Solid Electrolytic Chip Capacitors -
High CV Consumer Series

RATINGS & PART NUMBER REFERENCE

Rated Rated Catego Categol Maximum DCL I\IIEI§5 100kHz ms) Gurrent
Part Number (é?zs: Cape(zﬁll})ance Voltage [Temperature Voltgg:ey Tempegratrzre Csul::gﬁt Max. @I‘:( g;t"ed‘g’t MSL
(°c) (°c) ™ (uA) | 100kHz | 25°C | 85°C | 125°C gory
(mQ)

10 Volt @ 40°C
TLJN106M010#2500 [ N 10 10 40 2 125 1.7 1.0 2500 141 127 57 1 3
TLJR106M010#2000 | R 10 10 40 2 125 2.0 1.0 2000 166 149 66 1 3
TLJR106MO010#3000 | R 10 10 40 2 125 1.4 1.0 3000 135 122 54 1 3
TLJR156M010#2000 | R 15 10 40 2 125 2.0 1.5 2000 166 149 66 1 3
TLJK226M010#1800 | K 22 10 40 2 125 2.2 22 1800 167 150 67 2 3
TLJN226M010#3800 [ N 22 10 40 2 125 1.2 22 3800 115 103 46 1 3
TLJR226M010#3800 | R 22 10 40 2 125 1.2 22 3800 120 108 48 2 3
TLJK336M010#1500 | K 33 10 40 2 125 2.6 3.3 1500 208 187 83 2 3
TLJN336M010#9600 [ N 33 10 40 2 125 0.5 6.6 9600 72 65 29 1 3
TLJP336M010#3500 | P 33 10 40 2 125 1.3 3.3 3500 131 118 52 2 3
TLJR336M010#3500 | R 33 10 40 2 125 1.3 3.3 3500 125 113 50 2 3
TLJS336M010#1500 | S 33 10 40 2 125 2.6 3.3 1500 208 187 83 2 3
TLJA476M010#0600 | A 47 10 40 2 125 4.8 4.7 600 354 318 141 1 3
TLJG476M010#1500 [ G 47 10 40 2 125 2.6 4.7 1500 216 194 86 2 3
TLJP476M010#3200 | P 47 10 40 2 125 1.4 47 3200 137 123 55 2 3
TLJR476M010#3200 | R 47 10 40 2 125 1.4 9.4 3200 131 118 52 2 3
TLJS476M010#1500 | S 47 10 40 2 125 2.6 4.7 1500 208 187 83 2 3
TLJT476M010#0600 | T 47 10 40 2 125 4.8 4.7 600 365 329 146 1 3
TLJA686MO10#1500 [ A 68 10 40 2 125 2.6 6.8 1500 224 201 89 2 3
TLJA107M010#1400 [ A 100 10 40 2 125 27 10.0 1400 231 208 93 2 3
TLJH107M010#0900 | H 100 10 40 2 125 37 10.0 900 298 268 119 2 3
TLJT107MO10#0900 | T 100 10 40 2 125 37 10.0 900 298 268 119 2 3
TLJB157M010#0500 | B 150 10 40 2 125 5.3 15.0 500 412 371 165 1 3
TLJW157M010#0150 | W 150 10 40 2 125 8.3 15.0 150 775 697 310 1 3
TLJW157M010#0200 | W 150 10 40 2 125 7.7 15.0 200 671 604 268 1 3
TLJF227M010#0300 | F 220 10 40 2 125 6.7 22.0 300 577 520 231 1 3

16 Volt @ 40°C
TLJS106M016#2200 | S 10 16 40 3.2 125 3.0 1.6 2200 172 155 69 1 3
TLJT226MO16#1000 | T 22 16 40 3.2 125 5.5 3.5 1000 | 283 255 113 1 3
TLJT336MO16#1000 | T 33 16 40 3.2 125 5.5 5.3 1000 283 255 113 1 3

20 Volt @ 40°C
TLJT106M020#1000 | T | 10 [ 20 ] 40 [ 4 ] 125 [ 69 [ 20 [ 1000 [ 283 [ 255 [ 113 [ 1 | 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All technical data relates to an ambient temperature of +25°C. Capacitance is measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts. DCL is
measured at rated voltage after 5 minutes.

ESR allowed to move up to 1.25 times catalogue limit post mounting

DCL allowed to move up to 2.00 times catalogue limit post mounting

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TLJ Series

Tantalum Solid Electrolytic Chip Capacitors -
High CV Consumer Series

QUALIFICATION TABLE - CATEGORY 1

TEST TLJ series (Temperature range -55°C to +125°C)
Condition Characteristics
Apply rated voltage (Ur) at 40°C and / or category Visual examination no visible damage
Endurance voltage (Uc) at 85°C for 2000 hours through a circuit DCL 2 x initial limit
impedance of <0.1Q/V. Stabilize at room temperature | AC/C within £10% of initial value
for 1-2 hours before measuring. ESR 1.25 x initial limit
Store at 65°C and 90-95% relative humidity for 500 Visual examination no visible damage
Humidit hours, with no applied voltage. Stabilize at room DCL 2 x initial limit
Y temperature and humidity for 1-2 hours before AC/C within £10% of initial value
measuring. ESR 1.25 x initial limit
St%) Tempirzegure°c Duratiog(min) +20°C _550C +20°C +85°C +125°C | +20°C
Temperature 2 55 5 DCL 2xIL* | n/a 2xIL* | 20xIL* | 25xIL* | I
e, +
Stability 7 +85 5 AC/C nfa | +0/20%| 5% | +20/-0% | +25/-0% | 5%
12
55, ++205 g ESR 1.25xIL* [ 2.5x IL* | 1.25x IL* | 1.25 x IL* | 1.25 x IL*| 1.25xIL*
Apply 1.3x rated voltage (Ur) at 40°C for 1000 cycles | Visual examination no visible damage
Surge of duration 6 min (30 sec charge, 5 min 30 sec DCL 2 x initial limit
Voltage discharge) through a charge / discharge resistance AC/C within 5% of initial value
of 10000 ESR 1.25 x initial limit
Visual examination no visible damage
Mechanical - DCL initial limit
MIL-STD-202, Method 213, Condition C — —
Shock etho ondition AC/C within 5% of initial value
ESR initial limit
Visual examination no visible damage
. . . DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within £5% of mitial value
ESR initial limit
*Initial Limit
QUALIFICATION TABLE - CATEGORY 2
TEST TLJ series (Temperature range -55°C to +125°C)
Condition Characteristics
Apply rated voltage (Ur) at 40°C and / or category Visual examination no visible damage
Endurance voltage (Uc) at 85°C for 2000 hours through a circuit DCL 2 x initial limit
impedance of <0.1Q/V. Stabilize at room temperature | AC/C within +5/-30% of initial value
for 1-2 hours before measuring. ESR 1.25 x initial limit
Store at 65°C and 90-95% relative humidity for 500 Visual examination no visible damage
Humidit hours, with no applied voltage. Stabilize at room DCL 2 x initial limit
Yy temperature and humidity for 1-2 hours before AC/C within +10% of initial value
measuring. ESR 1.25 x initial limit
St1ep Tempfrzaoture“c Duratiog(min) +20°C -55°C +20°C +85°C +125°C | +20°C
Temperature 2 55 5 DCL 2xIL* | n/a 2xI* | 20xIL* | 25xIL* | 2xIL*
e, +
Stability 4 +85 5 AC/C nfa |+5/20%| +10% | +20/-0% | +25/-0% | +10%
f, +;I2205 g ESR 1.25xIL%| 2.5xIL* | 1.25x IL* | 1.25x IL* [ 1.25 x IL* | 1.25xIL*
Apply 1.3x rated voltage (Ur) at 40°C for 1000 cycles | Visual examination no visible damage
Surge of duration 6 min (30 sec charge, 5 min 30 sec DCL 2 x initial limit
Voltage discharge) through a charge / discharge resistance AC/C within +5% of initial value
of 1000Q ESR 1.25 x initial limit
Visual examination no visible damage
Mechanical - DCL initial limit
MIL-STD-202, Method 21
Shock STD-202, Method 213, Condition € AC/C within +5% of initial value
ESR initial limit
Visual examination no visible damage
DCL initial limit
i i MIL-STD-202, Method 204, Condition D
Vibration » Method 254, Londition AC/C within £5% of initial value
ESR initial limit
*Initial Limit

TDS-PTNO-0035 | Rev 1
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TLJ Series

Tantalum Solid Electrolytic Chip Capacitors -
High CV Consumer Series

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

High Rel.
& Special
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Standard
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High CV
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TLN Series

Tantalum Solid Electrolytic Chip Capacitors - Undertab Series

FEATURES

Undertab Terminations Layout:
- High Volumetric Efficiency
- High PCB Assembly Density

. : . . . LEAD-FREE
- High Capacitance in Smaller Dimensions LEAD-FREE COMPATIBLE
+ 3x Reflow 260°C Compatible COMPONENT
+ 100% Surge Current Tested
+ Consumer Applications (e.g. PCMCIA/USB
Wireless Express Cards, Mobiles, MP3 etc.)
+ 3 Case Sizes Available
- CV Range: 47-220pF / 4-10V RoHS
COMPLIANT

APPLICATIONS

+ Mobile Phones
« Tablets
+ MP3/4 Players

CASE DIMENSIONS:

millimeters (inches)

EIA EIA L0.20 W+0.20 (0.008) W;£0.10 W,£0.10 A:0.10 A£0.10 :
Code | code | Metric (0.008) -0.10 (0.004) L (0.004) (0.004) (0.004) (0.004) SlMing

M 0805 | 2012-09 2.05(0.081) 1.30 (0.051) 0.90 (0.035) 1.00 (0.039) 1.00 (0.039) 0.85 (0.033) 0.85 (0.033) 0.40 (0.016)

N 0805 | 201210 2.05(0.081) 1.30 (0.051) 1.00 (0.039) 1.00 (0.039) 1.00 (0.039) 0.85 (0.033) 0.85 (0.033) 0.40 (0.016)

T 1210 | 3528-12 3.50 (0.138) 2.80 (0.110) 1.20 (0.047) 2.50 (0.098) 2.10 (0.083) 1.15 (0.045) 1.35(0.053) 1.00 (0.039)
MARKING
T, CASE M, N CASE

Polarity Band (Anode+)
Capacitance Value in pF Capacitance Value in pF . w | . / L | w |
107 = 1004F Rated Voltage 106 = 10uF I il I il il
Eoarity 1 107 J A —<—oco ﬁ
(Anode+) {— Loco — —
KKK ~—F— D Code oty We Ap S An Wi
1A€::t‘:de+) Rated Voltage Code L_J L_J
HOW TO ORDER
TLN N 107 M 004 R 5200
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESR in mQ
See table pF code: 1st two digits M = +20% 004 = 4Vdc R = Pure Tin 7" Reel
above represent significant 006 = 6.3Vdc S =Pure Tin 13" Reel
figures, 3rd digit represents 010 =10Vdc

multiplier (number of zeros
to follow)

TECHNICAL SPECIFICATIONS

Technical Data:
Capacitance Range:

All technical data relate to an ambient temperature of +25°C
47 pF to 220 pF

Capacitance Tolerance: +20%

Rated Voltage (V) -55°C < +40°C: 4 6.3 10

Category Voltage (V) at 85°C: 2 3.2 5

Category Voltage (V,) at 125°C: 0.8 1.3 2

Temperature Range: -55°C to +125°C with category voltage

Reliability: 0.2% per 1000 hours at 85°C, 0.5xV, with 0.1Q/V series impedance with

60% confidence level

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TLN Series

Tantalum Solid Electrolytic Chip Capacitors - Undertab Series

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC to 40°C / 0.5DC to 85°C/ 0.2DC to 125°C
uF Code 4V (G) 6.3V (J) 10V (A)
47 476 M(6000)/N(6000)
100 107 N(5200)
150 157 T(1500)
220 227 T(1500) T(1500) T(1300)

Released ratings, (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability
standards.

RATINGS & PART NUMBER REFERENCE

Case | Capacitance Rated Rated Category| Category Mg)l(:p;:m DCL I\I;:Igg UEILCR Gl Bz iy
Part Number Size (uF) Voltage Tempoerature Voltage Tempnerature Current | Max. @ 100kHz . . . MSL
) (°c) ) (°c) (A) (nA) (m0) 25°C | 85°C | 125°C
4 Volt @ 40°C
TLNN107M004#5200 [ N | 100 [ 4 ] 40 [ 08 ] 125 [ 04 [ 20 | 5200 | 88 [ 79 [ 3 [ 3
TLNT227M004#1500 | T | 220 [ 4 ] 40 [ o8 ] 125 [ 10 [ 176 | 1500 | 216 | 194 | 8 [ 3
6.3 Volt @ 40°C
TLNT227M006#1500 | T | 220 [ 63 | 40 [ 13 ] 125 [ 16 [ 264 | 1500 | 216 | 194 | 8 [ 3
10 Volt @ 40°C
TLNM476MO010#6000 | M 47 10 40 2 125 0.8 9.4 6000 82 73 33 3
TLNN476M010#6000 | N 47 10 40 2 125 0.8 9.4 6000 82 73 33 3
TLNT157M010#1500 | T 150 10 40 2 125 2.6 30 1500 216 194 86 3
TLNT227M010#1300 | T 220 10 40 2 125 2.9 44 1300 232 209 93 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All technical data relates to an ambient temperature of +25°C. Capacitance is measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.

DCL is measured at rated voltage after 5 minutes.

ESR allowed to move up to 1.25 times catalogue limit post mounting

DCL allowed to move up to 2.00 times catalogue limit post mounting

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

TDS-PTNO-0036 | Rev 1

50

ER, TANTALUM AND NIOBIUM OXIDE CAPACITO


http://www.kyocera-avx.com/disclaimer/

TLN Series

Tantalum Solid Electrolytic Chip Capacitors - Undertab Series

QUALIFICATION TABLE
TEST TLN series (Temperature range -55°C to +125°C)
Condition Characteristics
Apply rated voltage (Ur) at 40°C and / or category Visual examination no visible damage
Endurance voltage (Uc) at 85°C for 2000 hours through a DCL 2 x initial limit
circuit impedance of <0.1Q/V. Stabilize at room AC/C within +5/-30% of initial value
temperature for 1-2 hours before measuring. ESR 1.25 x initial limit
Store at 65°C and 90-95% relative humidity for 500 | Visual examination no visible damage
Humidit hours, with no applied voltage. Stabilize at room DCL 2 x initial limit
Y temperature and humidity for 1-2 hours before AC/C within +10% of initial value
measuring. ESR 1.25 x initial limit
Step Temperature°C Duration(min) +20°C | -55°C +20°C +85°C | +125°C | +20°C
1 +20 15
Temperature 2 8 15 DCL 2xI* | n/a | 2xI* | 20xIL* | 25xIL* | 2xIL*
Stability 4 +85 15 AC/C n/a | +5/20% | #10% | +20/-0% | +25/-0% | +10%
5 +125 15
6 +20 15 ESR 125xIL* [ 2.5x IL* | 1.25x IL* | 1.25x IL* | 1.25x IL* | 125xIL*
Apply 1.3x rated voltage (Ur) at 40°C for 1000 cycles | Visual examination no visible damage
Surge of duration 6 min (30 sec charge, 5 min 30 sec DCL 2 x initial limit
Voltage discharge) through a charge / discharge resistance | AC/C within £5% of initial value
of 10000 ESR 1.25 x initial limit
Visual examination no visible damage
Mechanical DCL initial limit
egh:":'l'(ca MIL-STD-202, Method 213, Condition C AC/C within 5% of initial value
DF initial limit
ESR initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR initial limit
*Initial Limit

120%

Voltage vs Temperature Rating

100%

80%

60%

40%

20%

0%
-55°C 0°C

40°C 60°C 85°C

[ rated range
B recommended derating

105°C 125°C
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TLN Series
Tantalum Solid Electrolytic Chip Capacitors - Undertab Series

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

i ™ THH
ngh Rel ultraJ 230°C COTS+
& Spec|a| low DCL Hermetic

_*

High Temp THJ THJ F97-HT3
200°C 175°C auto 135°Cauto

(7 )
. TRJ ( TRM F91-AJ6 F97
Industrial & professional k e auto professional
Automotive A
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auto *T/*U auto *T/*U auto auto
A A y
[ TPS } > TPM ]
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Low Profile o " " Low ESR
N J
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The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

TDS-PTNO-0036 | Rev 1

52

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —


http://www.kyocera-avx.com/disclaimer/

TLN PulseCap™ Series

High Capacitance Tantalum Solid Electrolytic Chip Capacitors

Undertab Series

CASE DIMENSIONS:

FEATURES

+ Large Case Size for Maximum Capacitance
+ 3x Reflow 260°C Compatible
+ 100% Surge Current Tested
+ Low Profile Solution
+ Consumer Applications
(e.g. PCMCIA/USB Wireless Express Cards etc.)
+ CV Range: 1000-3300pF / 4-10V
+ 2 Case Sizes Available

APPLICATIONS

- Data Transfer Modems
+ SSD Backup Circuits

LEAD-FREE
LEAD-FREE COMPATIBLE
COMPONENT

%

RoHS

COMPLIANT

millimeters (inches)

EIA EIA L+0.20 W+0.20 (0.008) W,0.10 W,0.10 A:0.10 A0.10 -
Code | coge |  Metric (0.008) -0.10 (0.004) Limaic (0.004) (0.004) (0.004) (0.004) S,
4 2924 | 7361-20 7.30 (0.287) 6.10 (0.240) 2.00 (0.079) 4.75(0.187) 4.75(0.187) 2.00 (0.079) 3.20 (0.126) 2.10 (0.083)
6 5831 | 1487820 14.80 (0.583) 7.80 (0.307) 2.00 (0.079) 5.50 (0.217) 5.50 (0.217) 2.45 (0.096) 2.45 (0.096) 9.90 (0.390)
MARKING
4,6 CASE
Capacitance Value in mF Polarity Band (Anode+)
228 =2.2mF Rated Voltage
J=63v ey L I —
Polarity 228 J A «+—oco E[
Band
(hnode XXXXX <—— 1o code [ ~ | s | A [
HOW TO ORDER
TLN 6 228 M 006 R 0055
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESR in mQ
See table pF code: 1st two digits M = +20% 004 = 4Vdc R = Pure Tin 7" Reel
above represent significant 006 = 6.3Vdc
figures, 3rd digit represents 010 =10Vdc

multiplier

TECHNICAL SPECIFICATIONS

Technical Data:

All technical data relate to an ambient temperature of +25°C

Capacitance Range:

1000 pF to 3300 pF

Capacitance Tolerance: +20%

Leakage Current DCL: 0.01CVv

Rated Voltage (V) -55°C = +40°C: 4 6.3 10

Category Voltage (V) at 85°C: 2 3.2 5

Category Voltage (V) at 125°C: 0.8 1.3 2

Temperature Range: -55°C to +125°C with category voltage

Reliability: 0.2% per 1000 hours at 85°C, 0.5xV with 0.1Q/V series impedance with 60%

confidence level

TDS-PTNO-0003 | Rev 1
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TLN PulseCap™ Series

High Capacitance Tantalum Solid Electrolytic Chip Capacitors
Undertab Series

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Voltage Rating DC (VR) to 85°C
uF Code 4V (G) 6.3V (J) 10V (A)
680 687
1000 108 4(100)/6(55)
1500 158 4(100) 6(55)
2200 228 6(55)
3300 338 6(55)

Released ratings (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply
higher voltage ratings in the same case size, to the same reliability standards.

RATINGS & PART NUMBER REFERENCE

Case| Capacitance | Rated Rated Category | Category DCL Max. 100kHz RMS Current (mA)
Part Number Size (uF) Voltage | Temperature | Voltage | Temperature | Max. @ 100kHz . . 3 MSL
v) ) v) ) (uA) (mQ) 25°C | 85°C | 125°C
4 Volt @ 40°C
TLN6338M004#0055 | 6 | 3300 4 40 [ 08 ] 125 132 55 2045 1840 | 818 | 3
6.3 VoIt @ 40°C
TLN4158M006#0100 | 4 | 1500 6.3 40 [ 13 ] 125 90 100 1285 1156 [ 514 | 3
TLN6228M006#0055 | 6 | 2200 6.3 40 [ 13 ] 125 132 55 2045 1840 | 818 | 3
10 Volt @ 40°C
TLN4108M010#0100 4 1000 10 40 2 125 100 100 1285 1156 514 3
TLN6108M010#0055 6 1000 10 40 2 125 100 55 2045 1840 818 3
TLN6158M010#0055 6 1500 10 40 2 125 150 55 2045 1840 818 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.

DCL is measured at rated voltage after 5 minutes.
ESR allowed to move up to 1.25 times catalogue limit post mounting
DCL allowed to move up to 2.00 times catalogue limit post mounting
For typical weight and composition see page 259.
NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.
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TLN PulseCap™ Series

High Capacitance Tantalum Solid Electrolytic Chip Capacitors
Undertab Series

QUALIFICATION TABLE

TEST TLN PulseCap™ series (Temperature range -55°C to +125°C)
Condition Characteristics
Apply rated voltage (Ur) at 40°C and / or category Visual examination no visible damage
Endurance voltage (Uc) at 85°C for 2000 hours through a circuit DCL 2 x initial limit
impedance of <0.1Q/V. Stabilize at room temperature | AC/C within +5/-30% of initial value
for 1-2 hours before measuring. ESR 1.25 x initial limit
Store at 65°C and 90-95% relative humidity for 500 Visual examination no visible damage
Humidity hours, with no applied. v'oltageA Stabilize at room DCL 2 x initial limit
temperature and humidity for 1-2 hours before AC/C within +10% of initial value
measuring. ESR 1.25 x initial limit
Stfp Tempirza:)ture% Durati;)g(min) 4+20°C -55°C +20°C +85°C +125°C | +20°C
Temperature g ;52% 12 DCL 2xIL* n/a 2xIL* 20xIL* | 25xIL* | 2xIL*
Stability 7 +85 15 AC/C nfa |+5/20%| #10% | +20/-0% | +25/-0% | +10%
2 ++12205 1: ESR 125xIL* [ 2.5x IL* | 1.25x IL* | 1.25x IL* | 1.25x IL* | 125xIL*
Apply 1.3x rated voltage (Ur) at 40°Cfor 1000 cycles Visual examination no visible damage
Surge of duration 6 min (30 sec charge, 5 min 30 sec DCL 2 x initial limit
Voltage discharge) through a charge / discharge resistance AC/C within +5% of initial value
0f 10000 ESR 1.25 x initial limit
Visual examination no visible damage
. DCL initial limit
Megﬁggl'(cal MIL-STD-202, Method 213, Condition C AC/C within £5% of initial value
DF initial limit
ESR initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR initial limit
*Initial Limit

Voltage vs Temperature Rating

120%

100%

80%

60%

40%

20%

0%

-65°C 0°C

[@ rated range
B recommended derating

40°C 60°C 85°C 105°C 125°C

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TLN PulseCap™ Series

High Capacitance Tantalum Solid Electrolytic Chip Capacitors

Undertab Series

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

F97-HT3
135°Cauto

F97

professional

F93-AJ6 ] [
auto

F98-AJ6 ]
auto

undertab

A

H ™J THH
ngh Rel ultra 230°C COTS+
& Spec'al low DCL Hermetic
High Temp [ THJ H THJ ]
200°C 175°Cauto
. TRJ ( TRM F91-AJ6
Industrial & professional k plofessiona auto
Automotive )
auto *T/*U auto *T/*U
A

( } > TPM

L TPS multianode ]
Standard

Fo1 <
Standard TAJ TAC L| TPC
Low Profile Low Profile microchip \ microchip Low ESR j
ngh cv <[ (D B{ L) [ microchip ] “"fﬂi‘;b’
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F98 Series
Resin-Molded Chip, High CV Undertab

FEATURES

+ Compliant to the RoHS3 directive 2015/863/EU
+ SMD Face Down Design

+ Small and Low Profile

+ 100% Surge Current Tested

APPLICATIONS

+ Smartphone
+ Mobile Phone
+ Wireless Module

@ &

LEAD-FREE
LEAD-FREE COMPATIBLE ROHS

COMPONENT COMPLIANT

+ Hearing Aid
CASE DIMENSIONS: millimeters (inches)
Code | EIACode | EIA Metric L w, w, H s, S,
1.60 510, 0.85 717 0.65£0.10 0.80+0.10%3 0.50£0.10 0.600.10
M 0603 1608-09 (0.063 0001080‘35) (0.033 ZJO%% (0.026+0.004) (0.031+0.004) (0.020+0.004) (0.024+0.004)
2.00 510 12597 0.90+0.10 0.80+0.10 0.50+0.10 1.00£0.10
S 0805 200208 (0.079 1308005 (0.049 ‘LJOSO% (0.035:0.004) (0.031:0.004) (0.020:0.004) (0.039:0.004)
u 0402 1106-06 1.10£0.05 0.600.05 0.35+0.05 0.550.05 0.300.05 0.500.05
(0.043+0.002) (0.024+0.002) (0.014+0.002) (0.022£0.002) (0.01240.002) (0.02040.002)
*$ F980J107MMAAXE: 1.0mm Max.
‘ L % Wi F MARKING
TH U CASE M CASE S CASE
v *Capacitance
Code
b
1 1 &
=
S1 Sz S1 Rated Voltage Rated Voltage
Code Code
HOW TO ORDER
F98 0J 106 M M [ OO
Type Rated Capacitance Code Tolerance Case Packaging Specification Suffix
Voltage pF code: 1st two digits M = +20% Size See Tape & Reel LZT = Rated temperature 60°C
represent significant figures, See Packaging Section AXE = Rated temperature 60°C and
3rd digit represents multiplier table H dimension 1.0mm Max
(number of zeros to follow) above AH1 = Low ESR

TECHNICAL SPECIFICATIONS

Category Temperature Range: -5510 +125°C
Rated Temperature: +85°C or +60°C
Capacitance Tolerance: +20% at 120Hz

Dissipation Factor:

Refer to next page

ESR

100kHz:

Refer to next page

Leakage Current:

Refer to next page
Provided that:

After 5 minute’s application of rated voltage, leakage current at 85°C or +60°C
10 times or less than 20°C specified value.

After 5 minute’s application of rated voltage, leakage current at 125°C
12.5 times or less than 20°C specified value.

Termination Finish:

M, S case: Gold Plating (standard), U case: Sn Plating (standard)

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 57

TDS-PTNO-0015|Rev 1

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —


http://www.avx.com/disclaimer/

F98 Series
Resin-Molded Chip, High CV Undertab

CAPACITANCE AND RATED VOLTAGE RANGE (LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage
*Cap Code
uF Code 2.5 (0e) 4V (0G) 6.3V (0J) 10V (1A) 16V (1C) 20V (1D) 25V (1E) 35V (1V)
0.47 474 u N
1.0 105 M M M S A
2.2 225 M/U M J
4.7 475 u M/U M/U** M S
10 106 U M/U** M S a
15 156 u e
22 226 M/U** M M**/S J
33 336 M M M**/S n
47 476 M M M/S/S(AHT) S s
68 686 M/S w
100 107 M/M(AH1)/S M*4/S A
150 157 M*
220 227 S* S J
Released ratings
*4 (AXE) Rated temperature 60°C and H dimension 1.0mm Max. Please contact KYOCERA AVX when you need detail spec.
** (LZT) Rated temperature 60°C. Please contact KYOCERA AVX when you need detail spec.
*Codes under development - subject to change.
Please contact to your local KYOCERA AVX sales office when these series are being designed in your application.
RATINGS & PART NUMBER REFERENCE
. Rated DF@ ESR@ *1
Part Number ZT:: cap?"'Ft;’“ce Voltage ?% 120Hz | 100kHz 100kHz RMS Current (mA) AC/C MSL
H ) H ) () 25°c | eo°c | s8scc | 125°C )
2.5 Volt
FO80E476MMA [ M | 47 | 25 | 1.2 ] 30 | 4 [ 79 | - | 71 | 32 | #30 | 3
4 Volt
F980G475MUA U 4.7 4 0.5 20 20 27 - 25 11 +30 3
F980G106MUA U 10 4 0.8 25 20 27 - 25 11 +30 3
F980G156MUA U 15 4 9.0 40 25 24 - 22 10 +30 3
F980G226MMA M 22 4 0.9 15 7.5 58 - 52 23 +30 3
F980G226MUALZT u 22 4 25.0 40 20 27 25 = 11 +30 3
F980G336MMA M 33 4 1.3 30 4 79 - 71 32 +30 3
F980G476 MMA M 47 4 1.9 40 8 56 - 50 22 +30 3
F980G686MMA M 68 4 27.2 50 10 50 - 45 20 +30 3
F980G686MSA S 68 4 2.7 30 4 106 = 95 42 +30 3
F980G107MMA M 100 4 80.0 60 10 50 - 45 20 +30 3
F980G107MMAAH1 M 100 4 80.0 60 2 112 = 101 45 +30 3
F980G107MSA S 100 4 4.0 35 4 106 - 95 42 +30 3
F980G227MSA S 220 4 132 80 5 95 - 85 38 +30 3
6.3 Volt
F980J475MMA M 4.7 6.3 0.5 20 7.5 58 - 52 23 +30 3
F980J475MUA U 4.7 6.3 0.6 20 20 27 - 25 11 +30 3
F980J106MMA M 10 6.3 0.6 8 6 65 = 58 26 +30 3
F980J106MUALZT U 10 6.3 6.3 30 30 22 20 - 9 +30 3
F980J226 MMA M 22 6.3 1.4 20 6 65 - 58 26 30 3
F980J336MMA M 33 6.3 4.2 35 8 56 - 50 22 +30 3
F980J476 MMA M 47 6.3 29.6 45 10 50 = 45 20 +30 3
F980J476MSA S 47 6.3 3.0 25 6 87 - 78 35 +30 3
F980J476MSAAH1 S 47 6.3 3.0 25 1 212 - 191 85 +30 3
F980J107MMAAXE M 100 6.3 126 80 10 50 45 - 20 30 3
F980J107MSA S 100 6.3 63.0 50 8 75 = 68 30 +30 3
10 Volt
F981A225MMA M 2.2 10 0.5 6 7.5 58 = 52 23 +30 8]
F981A225MUA U 2.2 10 0.5 15 15 32 - 28 13 +30 3
F981A475MMA M 4.7 10 0.5 6 6 65 - 58 26 +30 3
F981A475MUALZT U 4.7 10 4.7 25 25 24 22 - 10 +30 3
F981AT06MMA M 10 10 1.0 20 7.5 58 = 52 23 +30 3
F981A226MMALZT M 22 10 11.0 30 8 56 50 - 22 +30 3
F981A226MSA S 22 10 2.2 20 4 106 - 95 42 +30 3
F981A336MMALZT M 33 10 33.0 45 8 56 50 - 22 30 3
F981A336MSA S 33 10 3.3 30 6 87 = 78 35 +30 3
F981A476MSA S 47 10 9.4 35 5 95 - 85 38 +30 3
16 Volt
F981C474MUA U 0.47 16 0.5 6 25 24 - 22 10 +20 3
F981C105MMA M 1 16 0.5 6 10 50 - 45 20 +30 3
F981C225MMA M 2.2 16 0.5 6 10 50 - 45 20 +30 3
F981C475MMA M 4.7 16 0.8 12 12 46 - 41 18 +30 3
F981C106MSA S 10 16 1.6 18 4 106 - 95 42 +30 3
20 Volt
F981D105MMA [ M | 1 | 20 | 05 | 6 | 10 | 50 | - | 45 | 20 | #30 | 3
25 Volt
F981E105MMA [ M | 1 | 25 | 05 | 8 | 10 | 50 | - | 45 | 20 | #30 | 3
35 Volt
F981V105MSA | S | 1 [ 35 [ 07 T 20 ] 8 [ 75 1 - [ 68 [ 30 [ 30 | 3
*2: Leakage Current Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

After 5 minute’s application of rated voltage, leakage current at 20°C.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F98 Series
Resin-Molded Chip, High CV Undertab

QUALIFICATION TABLE

F98 series (Temperature range -55°C to +125°C)

TEST —
Condition
At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)
Damp Heat Capacitance Change ........... Refer to the table above (*1)
(Steady State) Dissipation Factor . .... 150% or less of initial specified value
Leakage Current ................... 200% or less of initial specified value
-55°C / +125°C, 30 minutes each, 5 cycles
Temperature Cvcles Capacitance Change ........... Refer to the table above (*1)
P Y Dissipation Factor ..... .... 150% or less of initial specified value

Leakage Current ................... 200% or less of initial specified value
10 seconds reflow at 260°C, 5 seconds immersion at 260°C.
Resistance to Capacitance Change Refer to the table above (*1)
Soldering Heat Dissipation Factor ..... ... Initial specified value or less

Leakage Current ................... Initial specified value or less

After application of surge in series with a 1kQ resistor at the rate of 30 seconds ON, 30 seconds OFF,

for 1000 successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.
(Not applied to LZT and AXE.)

Capacitance Change ........... Refer to the table above (*1)

Dissipation Factor .... 150% or less of initial specified value

Leakage Current ................... 200% or less of initial specified value

After 1000 hours’ application of rated voltage in series with a 3Q resistor at 85°C or +60°C,
capacitors shall meet the characteristic requirements in the table above.

Endurance Capacitance Change ............. Refer to the table above (*1)

Dissipation Factor .. .150% or less of initial specified value

Leakage Current ................... 200% or less of initial specified value

After applying the pressure load of 5N for 10+1 seconds horizontally to the center of capacitor side oo -
Shear Test body which has no electrode and has been soldered beforehand on a substrate, there shall be found 5N (0.51kg - 1)
neither exfoliation nor its sign at the terminal electrode. For 10=1 seconds

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at
both of the opposite bottom points 45mm apart from the center of capacitor, the pressure strength R230
is applied with a specified jig at the center of substrate so that the substrate may bend by Tmm as
illustrated. Then, there shall be found no remarkable abnormality on the capacitor terminals.

Surge

=20

Terminal Strength

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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FO98 Series

Resin-Molded Chip, High CV Undertab

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,
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F98-AS1
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F98-AS1 Series
Fused Face-Down, High CV

FEATURES
+ Compliant to the RoHS3 directive 2015/863/EU A
* SMD Face Down Design
. LEAD-FREE

Small and Low Profile tean-rrecompatisle ROHS
* 100% Surge Current Tested COMPONENT COMPLIANT
APPLICATIONS

+ Smartphone

+ Mobile Phone
+ Wireless Module

+ Hearing Aid
CASE DIMENSIONS: millimeters (inches)
Code | EIACode | EIAMetric L w, w, H s, S,
2.00 510 1.25 510 0.90+0.10 0.80£0.10 0.50+0.10 1.00£0.10
S 0805 | 201209 | (o7q 0% (0,049 793% ) (0.035:0.004) | (0.031:0.004) | (0.020+0.004) (0.039+0.004)
F ‘ ‘ MARKING
I S CASE
4 P AN 4— *Capacitance
Wa Code
‘H‘H‘H‘T Rated Voltage
S1 S22 St Code
HOW TO ORDER
F98 1A 336 M S O AS1
Type Rated Capacitance Tolerance Case Packaging Fuse Series
Voltage Code M = £20% Size _ _ Code
pF code: 1st two digits See Reel Dia | Tape Width
represent significant figures, table (9180) (mm)
3rd digit represents multiplier above A 8
(number of zeros to follow)
TECHNICAL SPECIFICATIONS
Category Temperature Range: -55t0 +125°C
Rated Temperature: +85°C
Capacitance Tolerance: +20% at 120Hz
Dissipation Factor: Refer to next page
ESR 100kHz: Refer to next page
Refer to next page
Provided that:

After 5 minute’s application of rated voltage, leakage current at 85°C
10 times or less than 20°C specified value.

After 5 minute’s application of rated voltage, leakage current at 125°C
12.5 times or less than 20°C specified value.
Termination Finish: Gold Plating (standard)

Leakage Current:

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F98-AS1 Series
Fused Face-Down, High CV

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage
*Cap Code
HF Code 10V (1A) 16V (1C) 20V (1D) 25V (1E) 35 (1V)
1.0 105 S A
2.2 225 J
4.7 475 S
10 106 S a
22 226 S J
33 336 S n
47 476 S S
Released ratings
Please contact to your local KYOCERA AVX sales office when these series are being designed in your application.
RATINGS & PART NUMBER REFERENCE
Rated DF ESR 100kHz RMS Current (mA) *
Case Capacitance DCL
(R s Size (WF) Voltage () e 1(.,23"2 e 1?.,{)""1 250C 85°C 125°C A(S,,/)c ReE
10 Volt
F981A226MSAAST S 22 10 2.2 20 4.5 100 90 40 +20 3
F981A336MSAAS1 S 33 10 3.3 30 6.5 83 75 33 +30 3
F981A476MSAAST S 47 10 9.4 35 5.5 90 81 36 +30 3
16 Volt
F981C106MSAAST | s | 10 [ 16 | 16 | 18 | 45 | 100 [ 90 [ 40 [ +20 | 3
35 Volt
F981V105MSAAST | s | 1 [ 35 | 07 | 20 | 85 ] 73 | 65 | 29 [ +#30 | 3
*2: Leakage Current Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

After 5 minute’s application of rated voltage, leakage current at 20°C.

QUALIFICATION TABLE

F98-AS1 series (Temperature range -55°C to +125°C)

TEST Condition
At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)
Damp Heat Capacitance Change ........... Refer to the table above (*1)
(Steady State) Dissipation Factor ... 150% or less of initial specified value
Leakage Current ................... 200% or less of initial specified value
-55°C / +125°C, 30 minutes eacp, 5 cycles *)
Capacitance Change ........... Refer to the table above (*1
Temperature Cycles Dissipation Factor ... 150% or less of initial specified value
Leakage Current ................... 200% or less of initial specified value

. 10 seconds reflow at 260°C, 5 seconds immersion at 260°C.
Resistance to Capacitance Change Refer to the table above (*1)

Soldering Heat Dissipation Factor ... Initial specified value or less

Leakage Current ................... Initial specified value or less

After application of surge in series with a 1kQ resistor at the rate of 30 seconds ON, 30 seconds OFF,
for 1000 successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.

Surge Capacitance Change ........... Refer the table above (*1)
Dissipation Factor . ... 150% or less of initial specified value
Leakage Current ................... 200% or less of initial specified value

After 1000 hours’ application of rated voltage in series with a 3Q resistor at 85°C,
capacitors shall meet the characteristic requirements in the table above.

Endurance Capacitance Change ............. Refer to the table above (*1)

Dissipation Factor 150% or less of initial specified value

Leakage Current ........cccoe.... 200% or less of initial specified value

After applying the pressure load of 5N for 1011 seconds horizontally to the center of capacitor side .= o -
Shear Test bodywhich has no electrode and has been soldered beforehand on a substrate, there shall be found ~ sn 511

For 10+1 seconds

neither exfoliation nor its sign at the terminal electrode.

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at ~ gogo==~20
both of the opposite bottom points 45mm apart from the center of capacitor, the pressure strength ____%2/____ s be

Terminal Strength is applied with a specified jig at the center of substrate so that the substrate may bend by Tmm as

illustrated. Then, there shall be found no remarkable abnormality on the capacitor terminals.

t

Fuse Activation 5 seconds max. with 2A min. applied current

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F98-AS1 Series
Fused Face-Down, High CV

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP: CONVENTIONAL SMD MnO,

High Rel.
& Special

High Temp

Industrial &
Automotive

Standard

Standard
Low Profile

High CV

[ THJ H THJ ]
200°C 175°Cauto

[

™J

ultra

low DCL

] [ THH ]
230°C COTS+
Hermetic

4

TRM

F97-HT3
135°Cauto

F97
professional

F93-AJ6 ] [
auto

F98-AJ6 ]
auto

TRJ . F91-AJ6
profesiona Ll;;:{;;ﬂ‘;;:'] [ auto }
[
auto *T/*U auto *T/*U
A
(s P )
TAJ Fo1 |«
[ TAJ ] TAC ].,,[ TPC ]
Low Profile microchip microchip
\ Low ESR )
F98-AST |3
[ TLN H L ] TLC ] ( e ’
i e derta

——
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F98-AJ6 Series

Resin-Molded Chip, High CV Facedown - Automotive Range

FEATURES
+ Compliant to the RoHS3 directive 2015/863/EU
+ SMD Face Down Design
- Small and Low Profile LEAD-FREE RoHS
+ Compliant to AEC-Q200 LEAD';S,E,,EP%%!:‘T\TIBLE COMPLIANT
+ 100% Surge Current Tested
APPLICATIONS
+ Infotainment
+ Cabin Electronics
+ Cameras
+ Digital Millers
CASE DIMENSIONS: millimeters (inches)
Code | EIA Code | EIA Metric L w, w, H S, S,
60 510 0.85 510 0.650.10 1.0 Max 0.50£0.10 0.6040.10
M 0603 | 1608-09 | (506310 (0.033°%%) | (0.026:0.004) | (0.039Max) | (0.020:0.004) | (0.024+0.004)
.00 70 1.25 510 0.900.10 0.800.10 0.50+0.10 1.00£0.10
< e AT (0.079 Toos (0.049 Tior (0.035£0.004) | (0.031#0.004) | (0.020£0.004) | (0.039+0.004)
MARKING
M CASE S CASE
k k
q q
Date Date
Code Code
HOW TO ORDER
F98 1C 106 M S O AJ6
Type Rated Capacitance Code Tolerance Case Size Packaging AEC-Q200
Voltage pF code: 1st two digits M=+20% See table CodeReel Dia | Tape Width | Qty Compliant
represent significant figures, above (mm) (mm) (pcs)
3rd digit represents multiplier y 4%00
(number of zeros to follow) m ®180 8 1000
TECHNICAL SPECIFICATIONS
Category Temperature Range: -551t0 +125°C
Rated Temperature: +85°C
Capacitance Tolerance: +20% at 120Hz

Dissipation Factor:
ESR 100kHz:

Refer to Ratings & Part Number Reference

Refer to Ratings & Part Number Reference

Refer to Ratings & Part Number Reference at 20°C after application of rated voltage for 5 minutes
Provided that:

After 5 minute’s application of rated voltage, leakage current at 85°C

10 times or less than 20°C specified value.

After 5 minute’s application of rated voltage, leakage current at 125°C

12.5 times or less than 20°C specified value.

Gold Plating (standard)

Leakage Current:

Termination Finish:

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F98-AJ6 Series
Resin-Molded Chip, High CV Facedown — Automotive Range

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage Cap
uF Code 10V(1A) | 16V (1C) | Code
4.7 475 M M S
10 106 M S a

Released Ratings

RATINGS & PART NUMBER REFERENCE

Rated DCL DF ESR 100kHz RMS Current
Case | Cap A)
Part Number size | (uF) Voltage | Max Max Max (m 4c/c | MSL
(V) (MA) |(%@120Hz) | (0@100kHz) | 25°C | 85°C |125°C
10 Volt
FI81A475MMAAJ6 M 47 10 0.5 12 6 65 58 26 +30 3
F981AT06MMAAJG M 10 10 10 20 75 58 52 23 +30 3
16 Volt
F981C475MMAAJG M 47 16 0.8 12 12 46 M 18 +30 3
F981C106MSAAJG s 10 16 16 18 4 106 95 42 +30 3

QUALIFICATION TABLE

F98-AJ6 series (Temperature range -55°C to +125°C)
Condition

Test

At 40°C, 90% R.H., 500 hours (No voltage applied)
Damp Heat |Capacitance Change............ Refer to Ratings & Part Number Reference
(Steady State) |Dissipation Factor.. ....150% or less of initial specified value
Leakage Current.... ....200% or less of initial specified value
After 1000 hour's application of rated voltage in series with a 33Q resistor at 85°C, 85% R.H.,
capacitors meet the characteristics requirements table below.
Load Humidity |Capacitance Change.... Refer to Ratings & Part Number Reference
Dissipation Factor. ....150% or less of initial specified value

Leakage Current................... 10 times or less of initial specified value
At -55°C / +125°C, 30 minutes each, 1000 cycles
Temperature |Capacitance Change............ Refer to Ratings & Part Number Reference
Cycles Dissipation Factor.. ....150% or less initial specified value

Leakage Current.... ....5 times or less of initial specified value

10 seconds reflow at 260°C, 5 seconds immersion at 260°C

Resistance to |Capacitance Change............ Refer to Ratings & Part Number Reference

Soldering Heat | Dissipation Factor.. .Initial specified value or less

Leakage Current.... ....Initial specified value or less

After application of surge voltage in series with a 1kQ resistor at the rate of 30 seconds ON, 30 seconds OFF,
for 1000 successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.

Surge Capacitance Change............ Refer to Ratings & Part Number Reference

Dissipation Factor.. ....150% or less of initial specified value

Leakage Current.... ....200% or less of initial specified value

After 1000 hours' application of rated voltage in series with a 3Q resistor at 85°C, or derated voltage in series

with a 3Q resistor at 125°C, capacitors shall meet the characteristic requirements in the table above.

Endurance Capacitance Change.... Refer to Ratings & Part Number Reference

Dissipation Factor. ....150% or less of initial specified value

Leakage Current................... 200% or less of initial specified value

After applying the pressure load of 5N for 60+1/-0 seconds horizontally to the center of capacitor side body

Shear Test which has no electrode and has been soldered beforehand on a substrate, there shall be found neither

exfoliation nor its sign at the terminal electrode.

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at both M@A—zw
Terminal of the opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied sz=cpszsz b
Strength with a specified jig at the center of substrate so that he substrate so that the substrate may bend by [
1mm as illustrated. Then, there shall be found no remarkable abnormality on the capacitor terminals

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 6 5

TDS-PTNO-0016 | Rev 1

- MER, TANTALUM AND NIOBIUM OXIDE CAPACITOR:



http://www.avx.com/disclaimer/

F98-AJ6 Series
Resin-Molded Chip, High CV Facedown — Automotive Range

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

i ™J THH
ngh Rel ultra 230°C COTS+
& SPQC|a| low DCL Hermetic

High Temp [ THJ H THJ ] F97-HT3
200°C 175°Cauto 135°Cauto
. TRJ ( TRM F91-AJ6 F97
Industrial & professiona k ressione) auto professiona
Automotive A
TAJ F93-AJ6 K F98-AJ6 ]>
auto *T/*U auto *T/*U auto auto
A A —A—
E:ED
Standard
TAJ F91 <
Standard TAJ TAC L| TPC
Low Profile Low Profile microchip k microchip Low ESR )
i TLN < TLC F98-AS1 Fos
ngh cv [ undertab ) ] [ microchip ”"f‘:j;‘:b' undertab
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
6 6 online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TPS Series
Low ESR

FEATURES

+ Low ESR Series of Robust Mn0, Solid Electrolyte Capacitors
+ 100% Surge Current Tested

%

+ CV Range: 0.15-1500pF / 2.5-50V LEAD-FREE RoHS
+ 14 Case Sizes Available LEAD-FREE COMPATIBLE
COMPONENT COMPLIANT

+ Power Supply Applications
APPLICATIONS

+ General Medium Power DC/DC Convertors

SnPb termination option is not
RoHS compliant.

CASE DIMENSIONS:

millimeters (inches)

i

Code| EIA EIA L£0.20 W+0.20 (0.008) [ H+0.20(0.008) | W20.20 [ A+0.30(0.012) [ \»
H 09| Code | Metric (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008) n.
B A | 1206 | 321618 | 3.20(0.126) 1.60 (0.063) 1.60(0.063) | 1.20(0.047) | 0.80(0.031) |1.10(0.043)
B | 1210 | 352821 | 3.50(0.138) 2.80 (0.110) 1.90(0.075) | 2.20(0.087) | 0.80(0.031) |1.40(0.055)
"‘ A \% s a-| A l—— *-J W, l—* c [ 2312 | 6032-28 | 6.00(0.236) 3.20 (0.126) 2.60(0.102) | 2.20(0.087) | 1.30(0.051) [2.90(0.114)
D | 2917 | 734331 | 7.30(0.287) 4.30 (0.169) 2.90(0.114) | 2.40(0.094) | 1.30(0.051) [4.40(0.173)
MARKING E | 2917 | 734343 | 7.30(0.287) 4.30 (0.169) 410(0.162) | 2.40(0.094) | 1.30(0.051) |4.40(0.173)
F_| 2312 | 603220 | 6.00(0.236) 3.20(0.126) [ 2.00 (0.079) max.| 2.20(0.087) | 1.30(0.051) [2.90(0.114)
A,B,C,D,EFS,TV,WX,Y CASE P | 0805 | 201215 | 2.05(0.081) | 1.35(0.053) |1.50 (0.059) max. (o?o‘gg :8:884) 0.50(0.020) | 0.85(0.033)
! ‘ 1.00£0.10
L0GO apactancs valusn pF R | 0805 | 2012-12 | 2.05(0.081) 130(0.051)  |1.20(0.047) max.| 39 49'004)| 0-50(0.020) |0.85(0.033)
polrty s | 1206 | 3216-12 | 3.20(0.126) 1.60 (0.063) |1.20(0.047) max.| 1.20(0.047) | 0.80(0.031) |1.10(0.043)
Band A 227 A ~— Reted voltage Code T | 1210 | 352812 | 3.50(0.138) | 2.80(0.170) |1.20 (0.047) max.| 2.20(0.087) | 0.80(0.031) | 1.40 (0.055)
(Anode+) XXXXX ~—- 10 Gode Vv | 2924 | 736138 | 7.30(0.287) 6.10 (0.240) 3.55(0.140) | 3.10(0.122) | 1.30(0.051) |4.40(0.173)
W | 2312 | 603215 | 6.00(0.236) 3.20(0.126) [ 1.50 (0.059) max.| 2.20(0.087) | 1.30(0.051) [2.90(0.114)
X | 2917 | 734315 | 7.30(0.287) 4.30(0.169) | 1.50 (0.059) max.| 2.40(0.094) | 1.30(0.051) |4.40(0.173)
P, R CASE Y | 2917 | 734320 | 7.30(0.287) | 4.30(0.169) |2.00(0.079) max.| 2.40(0.094) | 1.30(0.051) |4.40(0.173)
Capacitance Value in pF W, dimension applies to the termination width for A dimensional area only.
106 = 10pF
Band” 106
(Anode+) J
\— Rated Voltage Code
J=6.3V
HOW TO ORDER
TPS C 107 M 010 R 0100 -
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESR in mQ Additional
See table pF code: 1st two K=2%10% 002 = 2.5Vdc R = Pure Tin 7" Reel characters may be
above digits represent M = +20% 004 = 4Vdc S = Pure Tin 13" Reel added for special
significant figures, 006 = 6.3Vdc A = Gold Plating 7" Reel requirements
3rd digit represents 010 = 10Vdc B = Gold Plating 13" Reel V = Dry pack Option
multiplier (number of 016 = 16Vdc H =Tin Lead 7" Reel (selected ratings only)
zeros to follow) 020 = 20Vdc K = Tin Lead 13" Reel
025 =25Vdc H, K=Non RoHS
035 =35Vdc A, B, H, K =Please
050 = 50Vvdc Contact Manufacturer
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.15 pF to 1500 pF
Capacitance Tolerance: +10%; +20%
Rated Voltage (V) <+85°C: 2.5 4 6.3 10 16 20 25 35 50
Category Voltage (V) <+125°C: 1.7 2.7 4 7 10 13 17 23 33
Surge Voltage (V) < +85°C: 3.3 5.2 8 13 20 26 32 46 65
Surge Voltage (V) <+125°C: 2.2 34 5 8 13 16 20 28 40
Temperature Range: -55°C to +125°C

55/125/56 (IEC 68-2)
1% per 1000 hours at 85°C, V; with 0.1Q/V series impedance,
60% confidence level

Sn Plating (standard), Gold and SnPb Plating upon request
For AEC-Q200 availability, please contact KYOCERA AVX

Environmental Classification:

Reliability:

Termination Finished:

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TPS Series

Low ESR

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V;) to 85°C
uF Code | 2.5V (e) 4V (G) 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
015 | 154 A(9000)
022 | 224 A(6000) A(7000)
033 | 334 A(6000) A(7000)
A(6000) A(6500), B(6000)
047 | 474 A(7000) BT Rt
0.68 | 684 A(6000) A(6000) B(4000)
A(3000), R(6000) A(3000) B(3000)
1.0 | 105 R(9000) A(6200) S(eb00) Tia000] | A(4000) R2500,4000) e R
A(3000) A(3000)
15 | 155 A(3000) B1800) 2500} €(1500,2000)
22 | 225 R(7000) A(1800) A(1800,3500) T(2000) AEIID) AE) 3(755\1(1350%0)2000) (i)
: : B(1700) B(900,1200,2500) e D(1200)
A(3500) A@2500) A(1000,1500) B(1000) c(1000)
33 335 A(2100) T(1500) B(2500) B(1300) B(750,1500,2000) C(700) D(800)
C(800)
A(1400), B(1400) A(2000) B(700,000,1500) | B(700,1500) C(600),
47 | 475 $(4000) VTR AR A(1800) B(750,1000) s fo D(250,;?§0650())0,700)
A(1800), B(1300) A(1500) A(1000) B(600,1000 C(350) D(200,300,
68 | 685 A(1800) T(1800) B(600,1200) C(700) B(700) C(500,600,700) | 150,400,500 500,600)
A(1500), B(1500) | A(900,1800), B(1000) | A(1000), B(500,800) B(500,1000) €(600)
10 | 106 R(3000) R(1000,1500,3000) | P(2000)",S(900) | C(500),T(800,1000) | C(500,700)W(250, 3(180?3(2530[;0'500) D(125,300) o 5530330 )
7(1000) 7(1000,2000) W(500,600) 500) E(100,150,200)¥(250) hEIDE 4400
A(1000) C(350,450) E(z51)
15 | 156 A(700,1500) B(450,600), C(700) | B(500,800) C(300,700) | B(500) C(400,450) | C(220,300) D(100,300) D(100,300) vioso)
T(1200) ¥(250)
A(300,500,900) A(900) B(400,600) B(400,600) C(275,400) D(125,200,300,400)
2 | 22 B(375,600) B(400,500,700) €(150,250,300,375) | C(100,150,400) D(100,200,300) E(125,200,300)
€(500), $(300) €(300), T(800) D(700), W(500) D(200,300) F(300) ¥(200)
B(350,500
A(600) ( A(700) ) c(1oo(1so 225)300) C(“(UO) D(‘°°'2°°'3°)°) ( )
B(250,425,500,650 150,225, E(100,175,200,300 D(200,300
33 | 33 B250,350450600) | PEOTZS00ES D(200) W140175, | c(300)D(100200) | TSR0 200
T(800) Wost) 250,400,500) Yoo,
¥(300,400)
e I = el I o {700 D(125,150,250 D(300), (200,250
47 | 476 A(500) IDJE 00 (@ el (00110 2200 E(70,125150 (251500 (E000), a0 2
C(300), T(1200) D(100,300) W(200) 20050 X(ou) | E@0100,125) (Y250) V(150,200)
W(125,150,250) X(180), Y(250) 250),
B(250,350,500) 0 1%(5’23)0 300) 057(:321%322)0) D(70,150,200,300) |  D(150,200,300)
68 | 686 €(150,200) 100,200, 100, E(125,150,200) £(125,200) V(150,200)
W(110,125,250) D(100,150), F(200), X(150) ¥(200) V(80,95,150,200)
125, W(100,150) Y(100,200)|  ¥(150,200,250) 195150,
B(400) —
Bs(ggosgg)o B(250,400) C(75,150), Dc(gosgsog(;t]agozgjgé D(60,100,125,150) D(85,100,150)
100 | 107 | B(200) S D300) W00150), | 1o Eroe Wiz | E(55100125,150) E(100,150,200) E(150), V(100)
Y(100)  E(125), F(150,200)" V(60,85,100,200)
W(100) X(85,150,200) R
¥(100,150,200) bkt
C(150), D(50,85,100)
N I I c(s080150.200250) | CUEROER D(60,85,100,125,150) )
(150) | B(250)C(70,80) D(50,125) idn)ie E(50,100), V(45.75) v(80) V(150)0
M)
¥(40,50) ¥(100,150,200) Y(200)
C(70,100,125,250) D(40,50,100,150)
B(150, D(200)"
20 | 21 | osony | OU8SI00 D(ED100129 E(50,60,70,100, EGoab180)
D(45) (05075) (100)15(200) 125150) V(50,75,100,150)
¥(100,150) ¥(100,150,200) )
C(100) €(80,100)
D(35,45,100) D(45,50,70,100) D(50,65,100,150)
330 | 337 ¥(40) E(40,50,60,100) E(200)"
F(200) E(50,100,125,150) neato)
X(100) V(100), ¥(75100150) 60,
D(35) D(45,100) D(45,60100,200) | 45 50 60,100,200)
a0 | a7 | raon) | ABROR | E@5S5060100,200 T
¥(100) R, V(40,55100), Y(150) /60,
o0 | 687 28228; D(45,60,100) E(45,60,100) E(150)"
. E(40,60,100) V(35,40,50) v(100)
Y(100)
E(30,40) E(@0,60) " "
1000 | 108 | G0N0 | aeaasg | E00)" V(4050
D(100)
1500 | 158 E(50) Vfégo%?w
V(3040)" '

Released ratings™ erance o) (ESR ratings in mOhms in parentheses)

NOTE: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.
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TPS Series
Low ESR

RATINGS & PART NUMBER REFERENCE

ESR

, Rated Rated Catego Catego DCL DF 100kHz RMS Current (A
Part Number (é?zs: Cap?cFlt)anoe Voltage | Tem ure Voeluglg;y Tem| egra{l.‘:re Max. | Max. %a()kaz @ MSL
g v) o) v) ) wa) | (0 | @ | 25c | ssc [ 125°C
2.5 Volt @ 85°C
TPSB107*002#0200 B 100 25 85 1.7 125 2.5 8 200 0.652 0.587 0.261 1
TPSB157*002#0150 B 150 25 85 1.7 125 3 10 150 0.753 0.677 0.301 1
TPSB227*002#0150 B 220 25 85 1.7 125 4.4 16 150 0.753 0.677 0.301 1
TPSB227*002#0200 B 220 25 85 17 125 4.4 16 200 0.652 0.587 0.261 1
TPSB227*002#0600 B 220 2.5 85 1.7 125 4.4 16 600 0.376 0.339 0.151 1
TPSD227*002#0045 D 220 2.5 85 1.7 125 56 8 45 1.826 1.643 0.730 19
TPSY337*002#0040 Y 330 2.5 85 1.7 125 8.2 8 40 1.768 1.591 0.707 1"
TPSD477*002#0035 D 470 2.5 85 1.7 125 11.6 8 35 2.070 1.863 0.828 1"
TPSF477+002#0200 F 470 2.5 85 1.7 125 11.8 12 200 0.707 0.636 0.283 1
TPSY477*002#0100 Y 470 2.5 85 1.7 125 11 12 100 1.118 1.006 0.447 1
TPSD687*002#0035 D 680 2.5 85 1.7 125 17 16 35 2.070 1.863 0.828 1)
TPSD687*002#0050 D 680 25 85 1.7 125 17 16 50 1.732 1.559 0.693 1
TPSE687%002#0035 E 680 2.5 85 1.7 125 17 10 35 2.171 1.954 0.868 1
TPSE687*002#0050 E 680 25 85 1.7 125 17 10 50 1.817 1.635 0.727 1
TPSY687*002#0100 Y 680 2.5 85 1.7 125 17 12 100 1.118 1.006 0.447 1"
TPSE108*002#0030 E 1000 2.5 85 1.7 125 25 14 30 2.345 2.111 0.938 1"
TPSE108*002#0040 E 1000 25 85 1.7 125 25 14 40 2.031 1.828 0.812 1
TPSY108M002#0100 Y 1000 25 85 17 125 25 30 100 1.118 1.006 0.447 1
TPSD158*002#0100 D 1500 2.5 85 1.7 125 37.5 60 100 1.225 1.102 0.490 1)
TPSE158*002#0050 E 1500 25 85 17 125 37.5 20 50 1.817 1.635 0.727 1
TPSV158M002#0030 V 1500 25 85 1.7 125 30 20 30 2.887 2.598 1.155 1
TPSV158M002#0040 \ 1500 25 85 1.7 125 30 20 40 2.500 2.250 1.000 1
4 Volt @ 85°C
TPSR106*004#3000 R 10 4 85 2.7 125 0.5 6 3000 0.135 0.122 0.054 1
TPSA476*004#0500 A 47 4 85 27 125 1.9 8 500 0.387 0.349 0.155 1
TPSB107*004#0200 B 100 4 85 27 125 4 8 200 0.652 0.587 0.261 1
TPSB107*004#0250 B 100 4 85 2.7 125 4 8 250 0.583 0.525 0.233 1
TPSB107*004#0350 B 100 4 85 2.7 125 4 8 350 0.493 0.444 0.197 1
TPSB107*004#0500 B 100 4 85 27 125 4 8 500 0.412 0.371 0.165 1
TPST107M004#0500 T 100 4 85 27 125 4 14 500 0.400 0.360 0.160 1
TPSW107*004#0100 W 100 4 85 2.7 125 4 6 100 0.949 0.854 0.379 1
TPSB157*004#0250 B 150 4 85 27 125 6 10 250 0.583 0.525 0.233 1
TPSC157*004#0070 T 150 4 85 27 125 6 6 70 1.254 1.128 0.501 1
TPSC157*004#0080 C 150 4 85 27 125 6 6 80 1.173 1.055 0.469 1
TPSD227*004#0040 D 220 4 85 27 125 8.8 8 40 1.936 1.743 0.775 1
TPSD227*004#0050 D 220 4 85 27 125 8.8 8 50 1.732 1.559 0.693 1)
TPSD227*004#0100 D 220 4 85 2.7 125 8.8 8 100 1.225 1.102 0.490 1
TPSY227*004#0040 Y 220 4 85 27 125 8.8 8 40 1.768 1.591 0.707 1"
TPSY227*004#0050 Y 220 4 85 27 125 8.8 8 50 1.581 1.423 0.632 1
TPSY227*004#0075 Y 220 4 85 2.7 125 8.8 8 75 1.291 1.162 0.516 1
TPSC337*004#0100 C 330 4 85 27 125 13.2 8 100 1.049 0.944 0.420 1
TPSD337*004#0035 D 330 4 85 2.7 125 13.2 8 35 2.070 1.863 0.828 19
TPSD337*004#0045 D 330 4 85 2.7 125 13.2 8 45 1.826 1.643 0.730 17
TPSD337*004#0100 D 330 4 85 27 125 13.2 8 100 1.225 1.102 0.490 1)
TPSF337*004#0200 F 330 4 85 27 125 13.2 10 200 0.707 0.636 0.283 1
TPSX337*004#0100 X 330 4 85 2.7 125 13.2 8 100 1.000 0.900 0.400 1"
TPSD477*004#0045 D 470 4 85 2.7 125 18.8 12 45 1.826 1.643 0.730 1
TPSD477*004#0100 D 470 4 85 27 125 18.8 12 100 1.225 1.102 0.490 [
TPSE477*004#0035 E 470 4 85 27 125 18.8 10 35 2171 1.954 0.868 1"
TPSE477*004#0045 E 470 4 85 2.7 125 18.8 10 45 1.915 1.723 0.766 1
TPSE477*004#0100 E 470 4 85 27 125 18.8 10 100 1.285 1.156 0.514 1
TPSD687*004#0045 D 680 4 85 27 125 27.2 14 45 1.826 1.643 0.730 1
TPSD687*004#0060 D 680 4 85 27 125 27.2 14 60 1.581 1.423 0.632 1
TPSD687*004#0100 D 680 4 85 27 125 27.2 14 100 1.225 1.102 0.490 1
TPSE687*004#0040 E 680 4 85 27 125 272 10 40 2.031 1.828 0.812 10
TPSE687*004#0060 E 680 4 85 2.7 125 27.2 10 60 1.658 1.492 0.663 1"
TPSE687*004#0100 E 680 4 85 27 125 27.2 10 100 1.285 1.156 0.514 1
TPSE108*004#0040 E 1000 4 85 27 125 40 14 40 2.031 1.828 0.812 1"
TPSE108*004#0060 E 1000 4 85 2.7 125 40 14 60 1.658 1.492 0.663 10
TPSV108*004#0025 v 1000 4 85 2.7 125 40 16 25 3.162 2.846 1.265 1
TPSV108*004#0035 Vv 1000 4 85 27 125 40 16 35 2.673 2.405 1.069 1
TPSV108+004#0040 Vv 1000 4 85 2.7 125 40 16 40 2.500 2.250 1.000 1
TPSV108*004#0050 Vv 1000 4 85 2.7 125 40 16 50 2.236 2.012 0.894 1"
TPSE158*004#0050 E 1500 4 85 27 125 60 30 50 1.817 1.635 0.727 1"
TPSE158*004#0075 E 1500 4 85 27 125 60 30 75 1.483 1.335 0.593 1"
TPSV158M004#0050 v 1500 4 85 2.7 125 60 30 50 2.236 2.012 0.894 1
TPSV158M004#0075 \ 1500 4 85 27 125 60 30 75 1.826 1.643 0.730 1
6.3 Volt @ 85°C
TPSR225*006#7000 R 2.2 6.3 85 4 125 0.5 6 7000 0.089 0.080 0.035 1
TPSA335*006#2100 A 88 6.3 85 4 125 0.5 6 2100 0.189 0.170 0.076 1
TPSS475*006#4000 S 47 6.3 85 4 125 0.5 6 4000 0.127 0.115 0.051 1
TPSA685%006#1800 A 6.8 6.3 85 4 125 0.5 6 1800 0.204 0.184 0.082 1
TPSA106*006#1500 A 10 6.3 85 4 125 0.6 6 1500 0.224 0.201 0.089 1
TPSB106*006#1500 B 10 6.3 85 4 125 0.6 6 1500 0.238 0.214 0.095 1
TPSR106*006#1000 R 10 6.3 85 4 125 0.6 8 1000 0.235 0.211 0.094 1
TPSR106*006#1500 R 10 6.3 85 4 125 0.6 8 1500 0.191 0.172 0.077 1
TPSR106*006#3000 R 10 6.3 85 4 125 0.6 8 3000 0.135 0.122 0.054 1
TPST106*006#1000 T 10 6.3 85 4 125 0.6 6 1000 0.283 0.255 0.113 1
TPSA156*006#0700 A 15 6.3 85 4 125 0.9 6 700 0.327 0.295 0.131 1
TPSA156*0064#1500 A 15 6.3 85 4 125 0.9 6 1500 0.224 0.201 0.089 1
TPSA226*006#0300 A 22 6.3 85 4 125 1.4 6 300 0.500 0.450 0.200 1
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Low ESR
RATINGS & PART NUMBER REFERENCE
Case | Capacitance | (Rated | Rated | Category | Category | DCL | DF o 100kHz RMS Current (A)
Part Number Size (F) Voltage | Temperature| Voltage | Temperature | Max. | Max. @100kHz MSL
H ) °C) (\)) (°Cc) (nA) (%) (mQ) 25°C 85°C 125°C
TPSA226*006#0500 A 22 6.3 85 4 125 1.4 6 500 0.387 0.349 0.155 1
TPSA226*006#0900 A 22 6.3 85 4 125 1.4 6 900 0.289 0.260 0.115 1
TPSB226*006#0375 B 22 6.3 85 4 125 1.4 6 375 0.476 0.428 0.190 1
TPSB226*006#0600 B 22 6.3 85 4 125 1.4 6 600 0.376 0.339 0.151 1
TPSC226*006#0500 C 22 6.3 85 4 125 1.4 6 500 0.469 0.422 0.188 1
TPSS226*006#0900 S 22 6.3 85 4 125 1.3 10 900 0.269 0.242 0.107 1
TPSA336*006#0600 A 33 6.3 85 4 125 2.1 8 600 0.354 0.318 0.141 1
TPSB336*006#0250 B 33 6.3 85 4 125 2.1 6 250 0.583 0.525 0.233 1
TPSB336*006#0350 B 33 6.3 85 4 125 2.1 6 350 0.493 0.444 0.197 1
TPSB336*006#0450 B 33 6.3 85 4 125 2.1 6 450 0.435 0.391 0.174 1
TPSB336*006#0600 B 33 6.3 85 4 125 2.1 6 600 0.376 0.339 0.151 1
TPST336*006#0800 T 33 6.3 85 4 125 2.1 10 800 0.316 0.285 0.126 1
TPSA476*006#0800 A 47 6.3 85 4 125 2.8 10 800 0.306 0.276 0.122 1
TPSB476*006#0250 B 47 6.3 85 4 125 3 6 250 0.583 0.525 0.233 1
TPSB476*006#0350 B 47 6.3 85 4 125 3 6 350 0.493 0.444 0.197 1
TPSB476*006#0500 B 47 6.3 85 4 125 3 6 500 0.412 0.371 0.165 1
TPSC476*006#0300 C 47 6.3 85 4 125 3 6 300 0.606 0.545 0.242 1
TPST476*006#1200 T 47 6.3 85 4 125 2.8 10 1200 0.258 0.232 0.103 1
TPSB686*006#0250 B 68 6.3 85 4 125 4 8 250 0.583 0.525 0.233 1
TPSB686*006#0350 B 68 6.3 85 4 125 4 8 350 0.493 0.444 0.197 1
TPSB686*006#0500 B 68 6.3 85 4 125 4 8 500 0.412 0.371 0.165 1
TPSC686*006#0150 © 68 6.3 85 4 125 4.3 6 150 0.856 0.771 0.343 1
TPSC686*006#0200 C 68 6.3 85 4 125 4.3 6 200 0.742 0.667 0.297 1
TPSW686*006#0110 W 68 6.3 85 4 125 4.3 6 110 0.905 0.814 0.362 1
TPSW686*006#0125 W 68 6.3 85 4 125 4.3 6 125 0.849 0.764 0.339 1
TPSW686*006#0250 W 68 6.3 85 4 125 4.3 6 250 0.600 0.540 0.240 1
TPSB107*006#0250 B 100 6.3 85 4 125 6.3 10 250 0.583 0.525 0.233 1
TPSB107*006#0400 B 100 6.3 85 4 125 6.3 10 400 0.461 0.415 0.184 1
TPSC107*006#0075 C 100 6.3 85 4 125 6.3 6 75 1.211 1.090 0.484 1
TPSC107*006#0150 C 100 6.3 85 4 125 6.3 6 150 0.856 0.771 0.343 1
TPSD107*006#0300 D 100 6.3 85 4 125 6.3 6 300 0.707 0.636 0.283 19
TPSW107*006#0100 W 100 6.3 85 4 125 6.3 6 100 0.949 0.854 0.379 1
TPSW107*006#0150 W 100 6.3 85 4 125 6.3 6 150 0.775 0.697 0.310 1
TPSY107*006#0100 Y 100 6.3 85 4 125 6.3 6 100 1.118 1.006 0.447 1
TPSC157*006#0050 C 150 6.3 85 4 125 9.5 6 50 1.483 1.335 0.593 1
TPSC157*006#0090 C 150 6.3 85 4 125 9.5 6 90 1.106 0.995 0.442 1
TPSC157*0064#0150 9 150 6.3 85 4 125 9.5 6 150 0.856 0.771 0.343 1
TPSC157*006#0200 © 150 6.3 85 4 125 9.5 6 200 0.742 0.667 0.297 1
TPSC157*006#0250 C 150 6.3 85 4 125 9.5 6 250 0.663 0.597 0.265 1
TPSD157*006#0050 D 150 6.3 85 4 125 9.5 6 50 1.732 1.559 0.693 10
TPSD157*006#0125 D 150 6.3 85 4 125 9.5 6 125 1.095 0.986 0.438 19
TPSY157*006#0040 Y 150 6.3 85 4 125 9.5 6 40 1.768 1.591 0.707 1"
TPSY157*006#0050 Y 150 6.3 85 4 125 9.5 6 50 1.581 1.423 0.632 10
TPSC227*006#0070 C 220 6.3 85 4 125 13.9 8 70 1.254 1.128 0.501 1
TPSC227*006#0100 C 220 6.3 85 4 125 13.9 8 100 1.049 0.944 0.420 1
TPSC227*006#0125 C 220 6.3 85 4 125 13.9 8 125 0.938 0.844 0.375 1
TPSC227*006#0250 C 220 6.3 85 4 125 13.9 8 250 0.663 0.597 0.265 1
TPSD227*006#0050 D 220 6.3 85 4 125 13.9 8 50 1.732 1.559 0.693 10
TPSD227*006#0100 D 220 6.3 85 4 125 13.9 8 100 1.225 1.102 0.490 19
TPSD227*006#0125 D 220 6.3 85 4 125 13.9 8 125 1.095 0.986 0.438 10
TPSE227*006#0100 E 220 6.3 85 4 125 13.9 8 100 1.285 1.156 0.514 10
TPSF227*006#0200 F 220 6.3 85 4 125 13.2 10 200 0.707 0.636 0.283 1
TPSY227*006#0100 Y 220 6.3 85 4 125 13.9 8 100 1.118 1.006 0.447 10
TPSY227*006#0150 Y 220 6.3 85 4 125 13.9 8 150 0.913 0.822 0.365 1"
TPSC337*006#0080 C 330 6.3 85 4 125 19.8 12 80 1.173 1.055 0.469 1
TPSC337*006#0100 C 330 6.3 85 4 125 19.8 12 100 1.049 0.944 0.420 1
TPSD337*006#0045 D 330 6.3 85 4 125 20.8 8 45 1.826 1.643 0.730 19
TPSD337*006#0050 D 330 6.3 85 4 125 20.8 8 50 1.732 1.559 0.693 1"
TPSD337*006#0070 D 330 6.3 85 4 125 20.8 8 70 1.464 1.317 0.586 19
TPSD337*006#0100 D 330 6.3 85 4 125 20.8 8 100 1.225 1.102 0.490 1"
TPSE337*006#0050 E 330 6.3 85 4 125 20.8 8 50 1.817 1.635 0.727 1
TPSE337*006#0100 B 330 6.3 85 4 125 20.8 8 100 1.285 1.156 0.514 1"
TPSE337*006#0125 E 330 6.3 85 4 125 20.8 8 125 1.149 1.034 0.460 1"
TPSE337*006#0150 E 330 6.3 85 4 125 20.8 8 150 1.049 0.944 0.420 1
TPSV337*006#0100 \ 330 6.3 85 4 125 20.8 8 100 1.581 1.423 0.632 1"
TPSY337*006#0075 Y 330 6.3 85 4 125 20.8 12 75 1.291 1.162 0.516 1"
TPSY337*006#0100 Y 330 6.3 85 4 125 20.8 12 100 1.118 1.006 0.447 10
TPSY337*006#0150 Y 330 6.3 85 4 125 20.8 12 150 0.913 0.822 0.365 1
TPSD477*006#0045 D 470 6.3 85 4 125 28 12 45 1.826 1.643 0.730 17
TPSD477*006#0060 D 470 6.3 85 4 125 28 12 60 1.581 1.423 0.632 10
TPSD477*006#0100 D 470 6.3 85 4 125 28 12 100 1.225 1.102 0.490 19
TPSD477*0064#0200 D 470 6.3 85 4 125 28 12 200 0.866 0.779 0.346 10
TPSE477*006#0045 E 470 6.3 85 4 125 28 10 45 1.915 1.723 0.766 1"
TPSE477*006#0050 E 470 6.3 85 4 125 28 10 50 1.817 1.635 0.727 1"
TPSE477*006#0060 E 470 6.3 85 4 125 28 10 60 1.658 1.492 0.663 10
TPSE477*006#0100 E 470 6.3 85 4 125 28 10 100 1.285 1.156 0.514 1
TPSE477*006#0200 E 470 6.3 85 4 125 28 10 200 0.908 0.817 0.363 1"
TPSV477*006#0040 Vv 470 6.3 85 4 125 28 10 40 2.500 2.250 1.000 1
TPSV477*006#0055 \ 470 6.3 85 4 125 28 10 55 2.132 1.919 0.853 10
TPSV477*006#0100 Vv 470 6.3 85 4 125 28 10 100 1.581 1.423 0.632 1"
TPSY477*006#0150 Y 470 6,3 85 4 125 28.2 20 150 0.913 0.822 0.365 1"
TPSE687*006#0045 E 680 6.3 85 4 125 42.8 10 45 1.915 1.723 0.766 1
TPSE687*006#0060 E 680 6.3 85 4 125 42.8 10 60 1.658 1.492 0.663 1
TPSE687*006#0100 B 680 6.3 85 4 125 42.8 10 100 1.285 1.156 0.514 1"
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Low ESR
RATINGS & PART NUMBER REFERENCE
Rated | Rated Cat DCL | DF =]
Case | Capacitance Category ategory Max. 100kHz RMS Current (A)
Part Number Size ©F) Voltage | Temperature| Voltage | Temperature | Max. | Max. @ 100kHz MSL
H v) o) v) (°C) ®A) | %) |@ma | 25°c | ssc | 125°C
TPSV687*006#0035 v 680 6.3 85 4 125 42.8 10 35 2.673 2.405 1.069 1"
TPSV687*006#0040 v 680 6.3 85 4 125 42.8 10 40 2.500 2.250 1.000 1"
TPSV687*006#0050 v 680 6.3 85 4 125 42.8 10 50 2.236 2.012 0.894 1"
TPSE108M006#0100 = 1000 6.3 85 4 125 60 20 100 1.285 1.156 0.514 1
TPSV108M006#0040 v 1000 6.3 85 4 125 60 16 40 2.500 2.250 1.000 1"
TPSV108M006#0050 v 1000 6.3 85 4 125 60 16 50 2.236 2.012 0.894 1"
10 Volt @ 85°C
TPSR105*010#9000 R 1 10 85 7 125 0.5 4 9000 0.078 0.070 0.031 1
TPSA225*010#1800 A 2.2 10 85 7 125 0.5 6 1800 0.204 0.184 0.082 1
TPST335*010#1500 T 3.3 10 85 7 125 0.5 6 1500 0.231 0.208 0.092 1
TPSA475*010#1400 A 4.7 10 85 7 125 0.5 6 1400 0.231 0.208 0.093 1
TPSB475*010#1400 B 4.7 10 85 7 125 0.5 6 1400 0.246 0.222 0.099 1
TPSR475*010#3000 R 4.7 10 85 7 125 0.5 6 3000 0.135 0.122 0.054 1
TPSR475*010#5000 R 4.7 10 85 7 125 0.5 6 5000 0.105 0.094 0.042 1
TPSA685*010#1800 A 6.8 10 85 7 125 0.7 6 1800 0.204 0.184 0.082 1
TPSB685*010#1300 B 6.8 10 85 7 125 0.7 6 1300 0.256 0.230 0.102 1
TPST685*010#1800 T 6.8 10 85 7 125 0.7 6 1800 0.211 0.190 0.084 1
TPSA106*010#0900 A 10 10 85 7 125 1 6 900 0.289 0.260 0.115 1
TPSA106*010#1800 A 10 10 85 7 125 1 6 1800 0.204 0.184 0.082 1
TPSB106*010#1000 B 10 10 85 7 125 1 6 1000 0.292 0.262 0.117 1
TPSP106M010#2000 P 10 10 85 7 125 1 8 2000 0.173 0.156 0.069 1
TPSS106*010#0900 S 10 10 85 7 125 1 8 900 0.269 0.242 0.107 1
TPST106*010#1000 T 10 10 85 7 125 1 6 1000 0.283 0.255 0.113 1
TPST106*010#2000 T 10 10 85 7 125 1 6 2000 0.200 0.180 0.080 1
TPSA156*010#1000 A 15 10 85 7 125 1.5 6 1000 0.274 0.246 0.110 1
TPSB156*010#0450 B 15 10 85 7 125 1.5 6 450 0.435 0.391 0.174 1
TPSB156*010#0600 B 15 10 85 7 125 1.5 6 600 0.376 0.339 0.151 1
TPSC156*010#0700 © 15 10 85 7 125 1.5 6 700 0.396 0.357 0.159 1
TPST156*010#1200 T 15 10 85 7 125 1.5 8 1200 0.258 0.232 0.103 1
TPSA226*010#0900 A 22 10 85 7 125 22 8 900 0.289 0.260 0.115 1
TPSB226*010#0400 B 22 10 85 7 125 2.2 6 400 0.461 0.415 0.184 1
TPSB226*010#0500 B 22 10 85 7 125 2.2 6 500 0.412 0.371 0.165 1
TPSB226*010#0700 B 22 10 85 7 125 2.2 6 700 0.348 0.314 0.139 1
TPSC226*010#0300 © 22 10 85 7 125 2.2 6 300 0.606 0.545 0.242 1
TPST226*010#0800 T 22 10 85 7 125 2.2 8 800 0.316 0.285 0.126 1
TPSA336*010#0700 A 33 10 85 7 125 3.3 8 700 0.327 0.295 0.131 1
TPSB336*010#0250 B 33 10 85 7 125 3.3 6 250 0.583 0.525 0.233 1
TPSB336*010#0425 B 33 10 85 7 125 3.3 6 425 0.447 0.402 0.179 1
TPSB336*010#0500 B 33 10 85 7 125 3.3 6 500 0.412 0.371 0.165 1
TPSB336*010#0650 B 33 10 85 7 125 3.3 6 650 0.362 0.325 0.145 1
TPSC336*010#0150 C 33 10 85 7 125 3.3 6 150 0.856 0.771 0.343 1
TPSC336*010#0375 C 33 10 85 7 125 3.3 6 375 0.542 0.487 0.217 1
TPSC336*010#0500 C 33 10 85 7 125 3.3 6 500 0.469 0.422 0.188 1
TPSW336*010#0350 W 33 10 85 7 125 33 6 350 0.507 0.456 0.203 1
TPSB476*010#0250 B 47 10 85 7 125 4.7 8 250 0.583 0.525 0.233 1
TPSB476*010#0350 B 47 10 85 7 125 47 8 350 0.493 0.444 0.197 1
TPSB476*010#0500 B 47 10 85 7 125 4.7 8 500 0.412 0.371 0.165 1
TPSB476*010#0650 B 47 10 85 7 125 4.7 8 650 0.362 0.325 0.145 1
TPSC476*010#0200 C 47 10 85 7 125 4.7 6 200 0.742 0.667 0.297 1
TPSC476*010#0350 9 47 10 85 7 125 4.7 6 350 0.561 0.505 0.224 1
TPSD476*010#0100 D 47 10 85 7 125 47 6 100 1.225 1.102 0.490 1
TPSD476*010#0300 D 47 10 85 7 125 47 6 300 0.707 0.636 0.283 1"
TPSW476*010#0125 W 47 10 85 7 125 4.7 6 125 0.849 0.764 0.339 1
TPSW476*010#0150 W 47 10 85 7 125 47 6 150 0.775 0.697 0.310 1
TPSW476*010#0250 W 47 10 85 7 125 4.7 6 250 0.600 0.540 0.240 1
TPSB686*010#0600 B 68 10 85 7 125 6.8 8 600 0.376 0.339 0.151 1
TPSC686*010#0080 C 68 10 85 7 125 6.8 6 80 1.173 1.055 0.469 1
TPSC686*010#0100 C 68 10 85 7 125 6.8 6 100 1.049 0.944 0.420 1
TPSC686*010#0200 C 68 10 85 7 125 6.8 6 200 0.742 0.667 0.297 1
TPSC686*010#0300 © 68 10 85 7 125 6.8 6 300 0.606 0.545 0.242 1
TPSD686*010#0100 D 68 10 85 7 125 6.8 6 100 1.225 1.102 0.490 1
TPSD686*010#0150 D 68 10 85 7 125 6.8 6 150 1.000 0.900 0.400 1
TPSY686*010#0100 Y 68 10 85 7 125 6.8 6 100 1.118 1.006 0.447 1"
TPSY686*010#0200 Y 68 10 85 7 125 6.8 6 200 0.791 0.712 0.316 1"
TPSW686*010#0100 W 68 10 85 7 125 6.8 6 100 0.949 0.854 0.379 1
TPSW686*010#0150 W 68 10 85 7 125 6.8 6 150 0.775 0.697 0.310 1
TPSB107*010#0400 B 100 10 85 7 125 10 8 400 0.461 0.415 0.184 1
TPSC107*010#0075 © 100 10 85 7 125 10 8 75 1.211 1.090 0.484 1
TPSC107*010#0100 C 100 10 85 7 125 10 8 100 1.049 0.944 0.420 1
TPSC107*010#0150 G 100 10 85 7 125 10 8 150 0.856 0.771 0.343 1
TPSC107*010#0200 C 100 10 85 7 125 10 8 200 0.742 0.667 0.297 1
TPSD107*010#0050 D 100 10 85 7 125 10 6 50 1.732 1.559 0.693 1"
TPSD107*010#0065 D 100 10 85 7 125 10 6 65 1.519 1.367 0.608 1
TPSD107*010#0080 D 100 10 85 7 125 10 6 80 1.369 1.232 0.548 1m
TPSD107*010#0100 D 100 10 85 7 125 10 6 100 1.225 1.102 0.490 1
TPSD107*010#0125 D 100 10 85 7 125 10 6 125 1.095 0.986 0.438 1"
TPSD107*010#0150 D 100 10 85 7 125 10 6 150 1.000 0.900 0.400 1"
TPSE107*010#0125 E 100 10 85 7 125 10 6 125 1.149 1.034 0.460 1"
TPSW107*010#0150 W 100 10 85 7 125 10 6 150 0.775 0.697 0.310 1
TPSX107*010#0085 X 100 10 85 7 125 10 8 85 1.085 0.976 0.434 1"
TPSX107*010#0150 X 100 10 85 7 125 10 8 150 0.816 0.735 0.327 1"
TPSX107*010#0200 X 100 10 85 7 125 10 8 200 0.707 0.636 0.283 1"
TPSY107*010#0100 Y 100 10 85 7 125 10 6 100 1.118 1.006 0.447 1"
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RATINGS & PART NUMBER REFERENCE

ESR

. Rated Rated Category Category DCL DF 100kHz RMS Current (A]
Part Number g?:: Cap?c:)anoe Voltage | Temperature| Voltage | Temperature | Max. | Max. @ ‘IIV(I)?)kaz @ MSL
g v) o) v) (°C) ®A) | %) |@ma o | 25°c | ssc | 125°C
TPSY107*010#0150 Y 100 10 85 7 125 10 6 150 0.913 0.822 0.365 1
TPSY107*010#0200 Y 100 10 85 7 125 10 6 200 0.791 0.712 0.316 1
TPSC157*010#0150 C 150 10 85 7 125 15 8 150 0.856 0.771 0.343 1
TPSD157*010#0050 D 150 10 85 7 125 15 8 50 1.732 1.559 0.693 1
TPSD157*010#0085 D 150 10 85 7 125 15 8 85 1.328 1.196 0.531 1"
TPSD157*010#0100 D 150 10 85 7 125 15 8 100 1.225 1.102 0.490 1
TPSE157*010#0100 £ 150 10 85 7 125 15 8 100 1.285 1.156 0.514 1
TPSF157*010#0200 F 150 10 85 7 125 15 10 200 0.707 0.636 0.283 1
TPSX157M010#0100 X 150 10 85 7 125 15 6 100 1.000 0.900 0.400 1"
TPSY157*010#0100 Y 150 10 85 7 125 15 6 100 1.118 1.006 0.447 1
TPSY157*010#0150 Y 150 10 85 7 125 15 6 150 0.913 0.822 0.365 1
TPSY157*010#0200 Y 150 10 85 7 125 15 6 200 0.791 0.712 0.316 1
TPSD227*010#0040 D 220 10 85 7 125 22 8 40 1.936 1.743 0.775 1
TPSD227*010#0050 D 220 10 85 7 125 22 8 50 1.732 1.559 0.693 1)
TPSD227*010#0100 D 220 10 85 7 125 22 8 100 1.225 1.102 0.490 1
TPSD227*010#0150 D 220 10 85 7 125 22 8 150 1.000 0.900 0.400 1"
TPSE227*010#0050 E 220 10 85 7 125 22 8 50 1.817 1.635 0.727 1
TPSE227*010#0060 E 220 10 85 7 125 22 8 60 1.658 1.492 0.663 1
TPSE227*010#0070 E 220 10 85 7 125 22 8 70 1.535 1.382 0.614 1
TPSE227*010#0100 E 220 10 85 7 125 22 8 100 1.285 1.156 0.514 1
TPSE227*010#0125 E 220 10 85 7 125 22 8 125 1.149 1.034 0.460 1
TPSE227*010#0150 E 220 10 85 7 125 22 8 150 1.049 0.944 0.420 1
TPSY227*010#0100 Y 220 10 85 7 125 22 10 100 1.118 1.006 0.447 1
TPSY227*010#0150 Y 220 10 85 7 125 22 10 150 0.913 0.822 0.365 1"
TPSY227*010#0200 Y 220 10 85 7 125 22 10 200 0.791 0.712 0.316 1
TPSD337*010#0050 D 330 10 85 7 125 33 8 50 1.732 1.559 0.693 1
TPSD337*010#0065 D 330 10 85 7 125 33 8 65 1.519 1.367 0.608 1
TPSD337*010#0100 D 330 10 85 7 125 33 8 100 1.225 1.102 0.490 1
TPSD337*010#0150 D 330 10 85 7 125 33 8 150 1.000 0.900 0.400 10
TPSE337*010#0040 E 330 10 85 7 125 33 8 40 2.031 1.828 0.812 1
TPSE337*010#0050 E 330 10 85 7 125 88 8 50 1.817 1.635 0.727 1"
TPSE337*010#0060 E 330 10 85 7 125 33 8 60 1.658 1.492 0.663 1"
TPSE337*010#0100 2 330 10 85 7 125 33 8 100 1.285 1.156 0.514 1
TPSV337*010#0040 V 330 10 85 7 125 33 10 40 2.500 2.250 1.000 1
TPSV337*010#0060 Vv 330 10 85 7 125 88 10 60 2.041 1.837 0.816 1
TPSV337*010#0100 \ 330 10 85 7 125 33 10 100 1.581 1.423 0.632 1
TPSE477*010#0045 = 470 10 85 7 125 47 10 45 1.915 1.723 0.766 1
TPSE477*010#0050 E 470 10 85 7 125 47 10 50 1.817 1.635 0.727 1
TPSE477*010#0060 E 470 10 85 7 125 47 10 60 1.658 1.492 0.663 1
TPSE477*010#0100 E 470 10 85 7 125 47 10 100 1.285 1.156 0.514 1
TPSE477*010#0200 E 470 10 85 7 125 47 10 200 0.908 0.817 0.363 1
TPSV477*010#0040 V 470 10 85 7 125 47 10 40 2.500 2.250 1.000 1
TPSV477*010#0060 Vv 470 10 85 7 125 47 10 60 2.041 1.837 0.816 1
TPSV477*010#0100 Vv 470 10 85 7 125 47 10 100 1.581 1.423 0.632 1"
TPSE687M010#0150V E 680 10 85 7 125 68 18 150 1.049 0.944 0.420 3
TPSV687M010#0100V \ 680 10 85 7 125 68 18 100 1.581 1.423 0.632 3
16 Volt @ 85°C
TPSA105*016#6200 A 1 16 85 10 125 0.5 4 6200 0.110 0.099 0.044 1
TPSA225*016#1800 A 2.2 16 85 10 125 0.5 6 1800 0.204 0.184 0.082 1
TPSA225*016#3500 A 22 16 85 10 125 0.5 6 3500 0.146 0.132 0.059 1
TPST225*016#2000 T 2.2 16 85 10 125 0.5 6 2000 0.200 0.180 0.080 1
TPSA335*016#3500 A 3.3 16 85 10 125 0.5 6 3500 0.146 0.132 0.059 1
TPSB335*016#2500 B 3.3 16 85 10 125 0.5 6 2500 0.184 0.166 0.074 1
TPSA475*016#2000 A 4.7 16 85 10 125 0.8 6 2000 0.194 0.174 0.077 1
TPSB475*016#0800 B 4.7 16 85 10 125 0.8 6 800 0.326 0.293 0.130 1
TPSB475*016#1500 B 4.7 16 85 10 125 0.8 6 1500 0.238 0.214 0.095 1
TPSA685*016#1500 A 6.8 16 85 10 125 1.1 6 1500 0.224 0.201 0.089 1
TPSB685*016#0600 B 6.8 16 85 10 125 1.1 6 600 0.376 0.339 0.151 1
TPSB685*016#1200 B 6.8 16 85 10 125 1.1 6 1200 0.266 0.240 0.106 1
TPSA106*016#1000 A 10 16 85 10 125 1.6 6 1000 0.274 0.246 0.110 1
TPSB106*016#0500 B 10 16 85 10 125 1.6 6 500 0.412 0.371 0.165 1
TPSB106*016#0800 B 10 16 85 10 125 1.6 6 800 0.326 0.293 0.130 1
TPSC106*016#0500 C 10 16 85 10 125 1.6 6 500 0.469 0.422 0.188 1
TPST106*016#0800 T 10 16 85 10 125 1.6 8 800 0.316 0.285 0.126 1
TPST106*016#1000 T 10 16 85 10 125 1.6 8 1000 0.283 0.255 0.113 1
TPSW106*016#0500 W 10 16 85 10 125 1.6 6 500 0.424 0.382 0.170 1
TPSW106*016#0600 W 10 16 85 10 125 1.6 6 600 0.387 0.349 0.155 1
TPSB156*016#0500 B 15 16 85 10 125 24 6 500 0.412 0.371 0.165 1
TPSB156*016#0800 B 15 16 85 10 125 2.4 6 800 0.326 0.293 0.130 1
TPSC156*016#0300 C 15 16 85 10 125 2.4 6 300 0.606 0.545 0.242 1
TPSC156*016#0700 C 15 16 85 10 125 2.4 6 700 0.396 0.357 0.159 1
TPSB226*016#0400 B 22 16 85 10 125 3.5 6 400 0.461 0.415 0.184 1
TPSB226*016#0600 B 22 16 85 10 125 3.5 6 600 0.376 0.339 0.151 1
TPSC226*016#0150 C 22 16 85 10 125 3.5 6 150 0.856 0.771 0.343 1
TPSC226*016#0250 C 22 16 85 10 125 3.5 6 250 0.663 0.597 0.265 1
TPSC226*016#0300 c 22 16 85 10 125 85| 6 300 0.606 0.545 0.242 1
TPSC226*016#0375 C 22 16 85 10 125 3.5 6 375 0.542 0.487 0.217 1
TPSD226*016#0700 D 22 16 85 10 125 3.5 6 700 0.463 0.417 0.185 10
TPSW226*016#0500 W 22 16 85 10 125 3.5 6 500 0.424 0.382 0.170 1
TPSB336*016#0350 B 33 16 85 10 125 53 8 350 0.493 0.444 0.197 1
TPSB336*016#0500 B 33 16 85 10 125 5.3 8 500 0.412 0.371 0.165 1
TPSC336*016#0100 C 33 16 85 10 125 53 6 100 1.049 0.944 0.420 1
TPSC336*016#0150 C 33 16 85 10 125 53 6 150 0.856 0.771 0.343 1
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
72 online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

TDS-PTNO-0040 | Rev 1

B MER, TANTALUM AND NIOBIUM OXIDE CAPACITORS


http://www.kyocera-avx.com/disclaimer/

TPS Series
Low ESR

RATINGS & PART NUMBER REFERENCE

Case | Capacitance | Rated | Rated | Category | Category | DCL [ DF | 5% | 100kHzRMS Current (A)
Part Number Size (©F) Voltage | Temperature| Voltage | Temperature | Max. | Max. @ 100kHz MSL
: V) (°C) V) c) (WA) | (%) mo) | 25°C | 85°C | 125°C
TPSC336*016#0225 € 33 16 85 10 125 5.3 6 225 0.699 0.629 0.280 1
TPSC336*016#0300 C 33 16 85 10 125 5.3 6 300 0.606 0.545 0.242 1
TPSD336*016#0200 D 33 16 85 10 125 5.3 6 200 0.866 0.779 0.346 1
TPSW336*016#0140 W 33 16 85 10 125 5.3 6 140 0.802 0.722 0.321 1
TPSW336*016#0175 W 33 16 85 10 125 5.3 [} 175 0.717 0.645 0.287 1
TPSW336*016#0250 W 33 16 85 10 125 53 6 250 0.600 0.540 0.240 1
TPSW336*016#0400 W 33 16 85 10 125 5.3 6 400 0.474 0.427 0.190 1
TPSW336*016#0500 W 33 16 85 10 125 5.3 6 500 0.424 0.382 0.170 1
TPSY336*016#0300 Y 33 16 85 10 125 6.3 6 300 0.645 0.581 0.258 1
TPSY336*016#0400 Y 33 16 85 10 125 5.3 6 400 0.559 0.503 0.224 1"
TPSC476*016#0110 © 47 16 85 10 125 7.5 6 110 1.000 0.900 0.400 1
TPSC476*016#0350 C 47 16 85 10 125 7.5 6 350 0.561 0.505 0.224 1
TPSD476*016#0080 D 47 16 85 10 125 7.5 6 80 1.369 1.232 0.548 1
TPSD476*016#0100 D 47 16 85 10 125 7.5 6 100 1.225 1.102 0.490 1
TPSD476*016#0150 D 47 16 85 10 125 7.5 6 150 1.000 0.900 0.400 1"
TPSD476*016#0200 D 47 16 85 10 125 7.5 6 200 0.866 0.779 0.346 1"
TPSW476*016#0200 W 47 16 85 10 125 7.5 6 200 0.671 0.604 0.268 1
TPSX476*016#0180 X 47 16 85 10 125 7.5 6 180 0.745 0.671 0.298 1"
TPSY476*016#0250 Y 47 16 85 10 125 7.5 6 250 0.707 0.636 0.283 1"
TPSC686*016#0125 C 68 16 85 10 125 10.9 6 125 0.938 0.844 0.375 1
TPSC686*016#0200 C 68 16 85 10 125 10.9 [} 200 0.742 0.667 0.297 1
TPSD686*016#0070 D 68 16 85 10 125 10.9 6 70 1.464 1.317 0.586 1
TPSD686*016#0100 D 68 16 85 10 125 10.9 6 100 1.225 1.102 0.490 1
TPSD686*016#0150 D 68 16 85 10 125 10.9 6 150 1.000 0.900 0.400 1
TPSF686*016#0200 [ 68 16 85 10 125 10.9 10 200 0.707 0.636 0.283 1
TPSX686*016#0150 X 68 16 85 10 125 10.9 8 150 0.816 0.735 0.327 1"
TPSY686*016#0150 Y 68 16 85 10 125 10.9 6 150 0.913 0.822 0.365 1"
TPSY686*016#0200 Y 68 16 85 10 125 10.9 6 200 0.791 0.712 0.316 1"
TPSY686*016#0250 Y 68 16 85 10 125 10.9 [} 250 0.707 0.636 0.283 1
TPSC107*016#0200 [ 100 16 85 10 125 16 8 200 0.742 0.667 0.297 1
TPSD107*016#0060 D 100 16 85 10 125 16 6 60 1.581 1.423 0.632 1"
TPSD107*016#0100 D 100 16 85 10 125 16 6 100 1.225 1.102 0.490 1
TPSD107*016#0125 D 100 16 85 10 125 16 6 125 1.095 0.986 0.438 1"
TPSD107*016#0150 D 100 16 85 10 125 16 6 150 1.000 0.900 0.400 1
TPSE107*016#0055 E 100 16 85 10 125 16 6 55 1.732 1.559 0.693 1"
TPSE107*016#0100 E 100 16 85 10 125 16 6 100 1.285 1.156 0.514 1"
TPSE107*016#0125 E 100 16 85 10 125 16 6 125 1.149 1.034 0.460 1
TPSE107*016#0150 E 100 16 85 10 125 16 6 150 1.049 0.944 0.420 1"
TPSF107M016#0150 E 100 16 85 10 125 16 10 150 0.816 0.735 0.327 1
TPSF107M016#0200 F 100 16 85 10 125 16 10 200 0.707 0.636 0.283 1
TPSY107*016#0100 Y 100 16 85 10 125 16 8 100 1.118 1.006 0.447 1"
TPSY107*016#0150 Y 100 16 85 10 125 16 8 150 0.913 0.822 0.365 1"
TPSY107*016#0200 Y 100 16 85 10 125 16 8 200 0.791 0.712 0.316 1"
TPSD157*016#0060 D 150 16 85 10 125 24 6 60 1.581 1.423 0.632 1
TPSD157*016#0085 D 150 16 85 10 125 24 6 85 1.328 1.196 0.531 1"
TPSD157*016#0100 D 150 16 85 10 125 24 6 100 1.225 1.102 0.490 1"
TPSD157*016#0125 D 150 16 85 10 125 24 6 125 1.095 0.986 0.438 1m
TPSD157*016#0150 D 150 16 85 10 125 24 6 150 1.000 0.900 0.400 1
TPSE157*016#0050V E 150 16 85 10 125 24 8 50 1.817 1.635 0.727 3
TPSE157*016#0100 E 150 16 85 10 125 24 8 100 1.285 1.156 0.514 1"
TPSV157*016#0045 Vv 150 16 85 10 125 24 8 45 2.357 2.121 0.943 1"
TPSV157*016#0075 v 150 16 85 10 125 24 8 75 1.826 1.643 0.730 1"
TPSY157M016#0200 Y 150 16 85 10 125 24 15 200 0.791 0.712 0.316 1"
TPSD227M016#0200V D 220 16 85 10 125 35.2 10 200 0.866 0.779 0.346 3
TPSE227*016#0050V E 220 16 85 10 125 35.2 10 50 1.817 1.635 0.727 3
TPSE227*016#0100 E 220 16 85 10 125 35.2 10 100 1.285 1.156 0.514 1"
TPSE227*016#0150 E 220 16 85 10 125 35.2 10 150 1.049 0.944 0.420 1"
TPSV227*016#0050 v 220 16 85 10 125 35.2 8 50 2.236 2.012 0.894 1"
TPSV227*016#0075 \ 220 16 85 10 125 352 8 75 1.826 1.643 0.730 1
TPSV227*016#0100 v 220 16 85 10 125 35.2 8 100 1.581 1.423 0.632 1"
TPSV227*016#0150 v 220 16 85 10 125 35.2 8 150 1.291 1.162 0.516 1"
TPSE337M016#0200 E 330 16 85 10 125 52.8 30 200 0.908 0.817 0.363 1"
20 Volt @ 85°C
TPSA105*020#3000 A 1 20 85 13 125 0.5 4 3000 0.158 0.142 0.063 1
TPSR105*020#6000 R 1 20 85 13 125 0.5 4 6000 0.096 0.086 0.038 1
TPSS105*020#6000 S 1 20 85 13 125 0.5 4 6000 0.104 0.094 0.042 1
TPST105*020#2000 T 1 20 85 13 125 0.5 4 2000 0.200 0.180 0.080 1
TPSA155*020#3000 A 1.5 20 85 13 125 0.5 6 3000 0.158 0.142 0.063 1
TPSA225*020#3000 A 2.2 20 85 13 125 0.5 6 3000 0.158 0.142 0.063 1
TPSB225*020#1700 B 22 20 85 13 125 0.5 6 1700 0.224 0.201 0.089 1
TPSA335*020#2500 A 3.3 20 85 13 125 0.7 6 2500 0.173 0.156 0.069 1
TPSB335*020#1300 B 3.3 20 85 13 125 0.7 6 1300 0.256 0.230 0.102 1
TPSA475*020#1800 A 4.7 20 85 13 125 0.9 6 1800 0.204 0.184 0.082 1
TPSB475*020#0750 B 4.7 20 85 13 125 0.9 6 750 0.337 0.303 0.135 1
TPSB475*020#1000 B 4.7 20 85 13 125 0.9 6 1000 0.292 0.262 0.117 1
TPSA685*020#1000 A 6.8 20 85 13 125 1.4 6 1000 0.274 0.246 0.110 1
TPSB685*020#0600 B 6.8 20 85 13 125 1.4 6 600 0.376 0.339 0.151 1
TPSB685*020#1000 B 6.8 20 85 13 125 1.4 6 1000 0.292 0.262 0.117 1
TPSC685*020#0700 C 6.8 20 85 13 125 1.4 6 700 0.396 0.357 0.159 1
TPSB106*020#0500 B 10 20 85 13 125 2 6 500 0.412 0.371 0.165 1
TPSB106*020#1000 B 10 20 85 13 125 2 6 1000 0.292 0.262 0.117 1
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TPS Series
Low ESR

RATINGS & PART NUMBER REFERENCE

Case | Capacitance | Rated | Rated | Category | Category | DCL [ DF | 5% | 100kHzRMS Current (A)
Part Number Size (©F) Voltage | Temperature| Voltage | Temperature | Max. | Max. @ 100kHz MSL
: V) (°C) V) c) (WA) | (%) mo) | 25°C | 85°C | 125°C
TPSC106*020#0500 C 10 20 85 13 125 2 6 500 0.469 0.422 0.188 1
TPSC106*020#0700 C 10 20 85 13 125 2 6 700 0.396 0.357 0.159 1
TPSW106*020#0250 W 10 20 85 13 125 2 6 250 0.600 0.540 0.240 1
TPSW106*020#0500 W 10 20 85 13 125 2 6 500 0.424 0.382 0.170 1
TPSB156*020#0500 B 15 20 85 13 125 3 6 500 0.412 0.371 0.165 1
TPSC156*020#0400 C 15 20 85 13 125 3 6 400 0.524 0.472 0.210 1
TPSC156*020#0450 C 15 20 85 13 125 3 6 450 0.494 0.445 0.198 1
TPSB226*020#0400 B 22 20 85 13 125 4.4 6 400 0.461 0.415 0.184 1
TPSB226*020#0600 B 22 20 85 13 125 4.4 6 600 0.376 0.339 0.151 1
TPSC226*020#0100 C 22 20 85 13 125 4.4 6 100 1.049 0.944 0.420 1
TPSC226*020#0150 C 22 20 85 13 125 4.4 6 150 0.856 0.771 0.343 1
TPSC226*020#0400 C 22 20 85 13 125 4.4 6 400 0.524 0.472 0.210 1
TPSD226*020#0200 D 22 20 85 13 125 4.4 6 200 0.866 0.779 0.346 1)
TPSD226*020#0300 D 22 20 85 13 125 4.4 6 300 0.707 0.636 0.283 1
TPSC336*020#0300 C 33 20 85 13 125 6.6 [} 300 0.606 0.545 0.242 1
TPSD336*020#0100 D 33 20 85 13 125 6.6 6 100 1.225 1.102 0.490 1
TPSD336*020#0200 D 33 20 85 13 125 6.6 6 200 0.866 0.779 0.346 1
TPSD476*020#0075 D 47 20 85 13 125 9.4 6 75 1.414 1.273 0.566 1
TPSD476*020#0100 D 47 20 85 13 125 9.4 6 100 1.225 1.102 0.490 10
TPSD476*020#0200 D 47 20 85 13 125 9.4 6 200 0.866 0.779 0.346 1
TPSE476*020#0070 2 47 20 85 13 125 9.4 6 70 1.535 1.382 0.614 1
TPSE476*020#0125 E 47 20 85 13 125 9.4 6 125 1.149 1.034 0.460 1
TPSE476*020#0150 E 47 20 85 13 125 9.4 6 150 1.049 0.944 0.420 1"
TPSE476*020#0200 E 47 20 85 13 125 9.4 6 200 0.908 0.817 0.363 1
TPSE476*020#0250 = 47 20 85 13 125 9.4 6 250 0.812 0.731 0.325 1
TPSX476*020#0200 X 47 20 85 13 125 9.4 6 200 0.707 0.636 0.283 1
TPSD686*020#0070 D 68 20 85 13 125 13.6 6 70 1.464 1.317 0.586 10
TPSD686*020#0150 D 68 20 85 13 125 13.6 6 150 1.000 0.900 0.400 1)
TPSD686*020#0200 D 68 20 85 13 125 13.6 6 200 0.866 0.779 0.346 1
TPSD686*020#0300 D 68 20 85 13 125 13.6 6 300 0.707 0.636 0.283 1
TPSE686*020#0125 E 68 20 85 13 125 13.6 6 125 1.149 1.034 0.460 1"
TPSE686*020#0150 E 68 20 85 13 125 13.6 6 150 1.049 0.944 0.420 1
TPSE686*020#0200 = 68 20 85 13 125 13.6 6 200 0.908 0.817 0.363 1
TPSY686*020#0200 Y 68 20 85 13 125 13.6 6 200 0.791 0.712 0.316 1
TPSD107*020#0085 D 100 20 85 13 125 20 6 85 1.328 1.196 0.531 1
TPSD107*020#0100 D 100 20 85 13 125 20 6 100 1.225 1.102 0.490 1)
TPSD107*020#0150 D 100 20 85 i8] 125 20 6 150 1.000 0.900 0.400 1
TPSE107*020#0100 E 100 20 85 13 125 20 6 100 1.285 1.156 0.514 1
TPSE107*020#0150 = 100 20 85 13 125 20 6 150 1.049 0.944 0.420 1
TPSE107*020#0200 E 100 20 85 13 125 20 6 200 0.908 0.817 0.363 1
TPSV107*020#0060 \ 100 20 85 13 125 20 8 60 2.041 1.837 0.816 1
TPSV107*020#0085 Vv 100 20 85 13 125 20 8 85 1.715 1.543 0.686 1
TPSV107*020#0100 V 100 20 85 13 125 20 8 100 1.581 1.423 0.632 1
TPSV107*020#0200 \ 100 20 85 13 125 20 8 200 1.118 1.006 0.447 1
TPSV157*020#0080 \i 150 20 85 13 125 30 8 80 1.768 1.591 0.707 1
25 Volt @ 85°C
TPSA474*025#7000 A 0.47 25 85 17 125 0.5 4 7000 0.104 0.093 0.041 1
TPSA684*025#6000 A 0.68 25 85 17 125 0.5 4 6000 0.112 0.101 0.045 1
TPSA105*025#4000 A 1 25 85 17 125 0.5 4 4000 0.137 0.123 0.055 1
TPSR105*025#2500 R 1 25 85 17 125 0.5 4 2500 0.148 0.133 0.059 1
TPSR105*025#4000 R 1 25 85 17 125 0.5 4 4000 0.117 0.106 0.047 1
TPSA155*025#3000 A 1.5 25 85 17 125 0.5 6 3000 0.158 0.142 0.063 1
TPSB155*025#1800 B 1.5 25 85 17 125 0.5 6 1800 0.217 0.196 0.087 1
TPSA225*025#2500 A 2.2 25 85 17 125 0.6 6 2500 0.173 0.156 0.069 1
TPSB225*025#0900 B 2.2 25 85 17 125 0.6 6 900 0.307 0.277 0.123 1
TPSB225*025#1200 B 22 25 85 17 125 0.6 6 1200 0.266 0.240 0.106 1
TPSB225*025#2500 B 2.2 25 85 17 125 0.6 6 2500 0.184 0.166 0.074 1
TPSA335*025#1000 A 3.3 25 85 17 125 0.8 6 1000 0.274 0.246 0.110 1
TPSA335*025#1500 A 3.3 25 85 17 125 0.8 6 1500 0.224 0.201 0.089 1
TPSB335*025#0750 B B8 25 85 17 125 0.8 6 750 0.337 0.303 0.135 1
TPSB335*025#1500 B 3.3 25 85 17 125 0.8 6 1500 0.238 0.214 0.095 1
TPSB335*025#2000 B 3.3 25 85 17 125 0.8 6 2000 0.206 0.186 0.082 1
TPSB475*025#0700 B 4.7 25 85 17 125 1.2 6 700 0.348 0.314 0.139 1
TPSB475*025#0900 B 4.7 25 85 17 125 1.2 6 900 0.307 0.277 0.123 1
TPSB475*025#1500 B 4.7 25 85 17 125 1.2 6 1500 0.238 0.214 0.095 1
TPSC475*025#0700 Cc 4.7 25 85 17 125 1.2 6 700 0.396 0.357 0.159 1
TPSB685*025#0700 B 6.8 25 85 17 125 1.7 6 700 0.348 0.314 0.139 1
TPSC685*025#0500 C 6.8 25 85 17 125 1.7 6 500 0.469 0.422 0.188 1
TPSC685*025#0600 C 6.8 25 85 17 125 1.7 6 600 0.428 0.385 0.171 1
TPSC685*025#0700 c 6.8 25 85 17 125 1.7 6 700 0.396 0.357 0.159 1
TPSB106*025#1800 B 10 25 85 17 125 2.5 6 1800 0.217 0.196 0.087 1
TPSC106*025#0300 C 10 25 85 17 125 2.5 6 300 0.606 0.545 0.242 1
TPSC106*025#0500 C 10 25 85 17 125 2.5 6 500 0.469 0.422 0.188 1
TPSD106*025#0500 D 10 25 85 17 125 2.5 6 500 0.548 0.493 0.219 1
TPSC156*025#0220 C 15 25 85 17 125 3.8 6 220 0.707 0.636 0.283 1
TPSC156*025#0300 C 15 25 85 17 125 3.8 [} 300 0.606 0.545 0.242 1
TPSD156*025#0100 D 15 25 85 17 125 3.8 6 100 1.225 1.102 0.490 1)
TPSD156*025#0300 D 15 25 85 17 125 3.8 6 300 0.707 0.636 0.283 1
TPSC226*025#0275 C 22 25 85 17 125 5.5 6 275 0.632 0.569 0.253 1
TPSC226*025#0400 C 22 25 85 17 125 515 6 400 0.524 0.472 0.210 1
TPSD226*025#0100 D 22 25 85 17 125 5.5 6 100 1.225 1.102 0.490 1
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TPS Series
Low ESR

RATINGS & PART NUMBER REFERENCE

ESR

. Rated Rated Category | Catego DCL DF 100kHz RMS Current (A
Part Number g?:: Cap?c:)anoe Voltage | Temperature | Voltage Tempegratrl.ylre Max. | Max. @ ‘IIV(I)?)kaz @ MSL
g v) o) v) (°C) ®A) | %) |@ma o | 25°c | ssc | 125°C
TPSD226*025#0200 D 22 25 85 17 125 6.5 6 200 0.866 0.779 0.346 1
TPSD226*025#0300 D 22 25 85 17 125 5.5 6 300 0.707 0.636 0.283 1
TPSF226*025#0300 F 22 25 85 17 125 55 6 300 0.577 0.520 0.231 1
TPSC336*025#0400 [ 33 25 85 17 125 8.3 6 400 0.524 0.472 0.210 1
TPSD336*025#0100 D 33 25 85 17 125 8.3 6 100 1.225 1.102 0.490 1
TPSD336*025#0200 D 33 25 85 17 125 8.3 6 200 0.866 0.779 0.346 1
TPSD336*025#0300 D 33 25 85 17 125 8.3 6 300 0.707 0.636 0.283 1
TPSE336*025#0100 E 33 25 85 17 125 8.3 6 100 1.285 1.156 0.514 1"
TPSE336*025#0175 E 33 25 85 17 125 8.3 6 175 0.971 0.874 0.388 1
TPSE336*025#0200 E 33 25 85 17 125 8.3 6 200 0.908 0.817 0.363 1
TPSE336*025#0300 E 33 25 85 17 125 8.3 6 300 0.742 0.667 0.297 1"
TPSF336*025#0150 F 33 25 85 17 125 8.3 6 150 0.816 0.735 0.327 1"
TPSF336*025#0200 I 33 25 85 17 125 8.3 [} 200 0.707 0.636 0.283 1
TPSF336*025#0400 F 33 25 85 17 125 8.3 6 400 0.500 0.450 0.200 1
TPSY336*025#0200 Y 33 25 85 17 125 8.3 6 200 0.791 0.712 0.316 17
TPSD476*025#0125 D 47 25 85 17 125 11.8 6 125 1.095 0.986 0.438 1
TPSD476*025#0150 D 47 25 85 17 125 11.8 6 150 1.000 0.900 0.400 1"
TPSD476*025#0250 D 47 25 85 17 125 11.8 6 250 0.775 0.697 0.310 1"
TPSE476*025#0080 = 47 25 85 17 125 11.8 [} 80 1.436 1.293 0.574 1
TPSEA476*025#0100 E 47 25 85 17 125 11.8 6 100 1.285 1.156 0.514 1"
TPSE476*025#0125 E 47 25 85 17 125 11.8 6 125 1.149 1.034 0.460 1"
TPSY476*025#0250 Y 47 25 85 17 125 11.8 6 250 0.707 0.636 0.283 1"
TPSD686*025#0150 D 68 25 85 17 125 17 6 150 1.000 0.900 0.400 1
TPSD686*025#0200 D 68 25 85 17 125 17 6 200 0.866 0.779 0.346 1
TPSD686*025#0300 D 68 25 85 17 125 17 6 300 0.707 0.636 0.283 1"
TPSE686*025#0125 E 68 25 85 17 125 17 6 125 1.149 1.034 0.460 1"
TPSE686*025#0200 E 68 25 85 17 125 17 6 200 0.908 0.817 0.363 1"
TPSV686*025#0080 \ 68 25 85 17 125 17 6 80 1.768 1.591 0.707 1"
TPSV686*025#0095 v 68 25 85 17 125 17 6 95 1.622 1.460 0.649 1"
TPSV686*025#0150 v 68 25 85 17 125 17 6 150 1.291 1.162 0.516 1"
TPSV686*025#0200 v 68 25 85 17 125 17 6 200 1.118 1.006 0.447 10
TPSE107*025#0150 E 100 25 85 17 125 25 10 150 1.049 0.944 0.420 1"
TPSV107*025#0100 v 100 25 85 17 125 25 8 100 1.581 1.423 0.632 1"
TPSV157M025#0150 v 150 25 85 17 125 37.5 10 150 1.291 1.162 0.516 1"
35 Volt @ 85°C
TPSA224*035#6000 A 0.22 85 85 23 125 0.5 4 6000 0.112 0.101 0.045 1
TPSA334*035#6000 A 0.33 35 85 23 125 0.5 4 6000 0.112 0.101 0.045 1
TPSA474*035#6000 A 0.47 35 85 23 125 0.5 4 6000 0.112 0.101 0.045 1
TPSB474*035#4000 B 0.47 35 85 23 125 0.5 4 4000 0.146 0.131 0.058 1
TPSA684*035#6000 A 0.68 35 85 23 125 0.5 4 6000 0.112 0.101 0.045 1
TPSA105*035#3000 A 1 35 85 23 125 0.5 4 3000 0.158 0.142 0.063 1
TPSB105*035#2000 B 1 35 85 23 125 0.5 4 2000 0.206 0.186 0.082 1
TPSA155*035#3000 A 1.5 35 85 23 125 0.5 6 3000 0.158 0.142 0.063 1
TPSB155*035#2500 B 1.5 35 85 23 125 0.5 6 2500 0.184 0.166 0.074 1
TPSA225*035#1500 A 22 35 85 23 125 0.8 6 1500 0.224 0.201 0.089 1
TPSB225*035#0750 B 2.2 35 85 23 125 0.8 6 750 0.337 0.303 0.135 1
TPSB225*035#1500 B 22 35 85 23 125 0.8 6 1500 0.238 0.214 0.095 1
TPSB225*035#2000 B 2.2 35 85 23 125 0.8 6 2000 0.206 0.186 0.082 1
TPSC225*035#1000 C 2.2 35 85 23 125 0.8 6 1000 0.332 0.298 0.133 1
TPSB335*035#1000 B 3.3 35 85 23 125 1.2 6 1000 0.292 0.262 0.117 1
TPSC335*035#0700 C 3.3 35 85 23 125 1.2 6 700 0.396 0.357 0.159 1
TPSB475*035#0700 B 47 35 85 23 125 1.6 6 700 0.348 0.314 0.139 1
TPSB475*035#1500 B 4.7 35 85 23 125 1.6 6 1500 0.238 0.214 0.095 1
TPSC475*035#0600 C 4.7 35 85 23 125 1.6 6 600 0.428 0.385 0.171 1
TPSD475*035#0700 D 4.7 35 85 23 125 1.6 6 700 0.463 0.417 0.185 1"
TPSC685*035#0350 C 6.8 85 85 23 125 2.4 [} 350 0.561 0.505 0.224 1
TPSD685*035#0150 D 6.8 35 85 23 125 2.4 6 150 1.000 0.900 0.400 1
TPSD685*035#0400 D 6.8 35 85 23 125 2.4 6 400 0.612 0.551 0.245 1
TPSD685*035#0500 D 6.8 35 85 23 125 2.4 6 500 0.548 0.493 0.219 1
TPSC106*035#0600 © 10 35 85 23 125 3.5 6 600 0.428 0.385 0171 1
TPSD106*035#0125 D 10 35 85 23 125 3.5 6 125 1.095 0.986 0.438 1
TPSD106*035#0300 D 10 35 85 23 125 3.5 6 300 0.707 0.636 0.283 1"
TPSE106*035#0100V E 10 35 85 23 125 3.5 6 100 1.285 1.156 0.514 3
TPSE106*035#0150V E 10 35 85 23 125 3.5 6 150 1.049 0.944 0.420 3
TPSE106*035#0200 E 10 35 85 23 125 3.5 6 200 0.908 0.817 0.363 1
TPSY106*035#0250 Y 10 B8] 85 23 125 3.5 6 250 0.707 0.636 0.283 1
TPSC156*035#0350 C 15 35 85 23 125 5.3 6 350 0.561 0.505 0.224 1
TPSC156*035#0450 C 15 35 85 23 125 53 6 450 0.494 0.445 0.198 1
TPSD156*035#0100 D 15 35 85 23 125 5.3 6 100 1.225 1.102 0.490 1
TPSD156*035#0300 D 15 35 85 23 125 53 6 300 0.707 0.636 0.283 1
TPSY156*035#0250 Y 15 35 85 23 125 5.3 6 250 0.707 0.636 0.283 1"
TPSD226*035#0125 D 22 35 85 23 125 7.7 6 125 1.095 0.986 0.438 1
TPSD226*035#0200 D 22 35 85 23 125 7.7 6 200 0.866 0.779 0.346 1
TPSD226*035#0300 D 22 85 85 23 125 7.7 6 300 0.707 0.636 0.283 1
TPSD226*035#0400 D 22 35 85 23 125 7.7 6 400 0.612 0.551 0.245 1"
TPSE226*035#0125 E 22 35 85 23 125 7.7 6 125 1.149 1.034 0.460 19
TPSE226*035#0200 E 22 35 85 23 125 7.7 6 200 0.908 0.817 0.363 1
TPSE226*035#0300 E 22 35 85 23 125 7.7 6 300 0.742 0.667 0.297 1"
TPSY226*035#0200 Y 22 35 85 23 125 7.7 6 200 0.791 0.712 0.316 1"
TPSD336*035#0200 D 33 35 85 23 125 11.6 6 200 0.866 0.779 0.346 1
TPSD336*035#0300 D 33 35 85 23 125 11.6 6 300 0.707 0.636 0.283 1

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TPS Series
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RATINGS & PART NUMBER REFERENCE

ESR

: Rated Rated Category Categol DCL DF 100kHz RMS Current (A
Part Number %?:: Cap?c:)anoe Voltage | Temperature | Voltage Tempegratrl.ylre Max. | Max. @ ‘IIV(I)?)kaz @ MSL
g v) o) v) (°C) ®A) | %) |@ma o | 25°c | ssc | 125°C
TPSE336*035#0100 S 33 a5 85 23 125 11.6 6 100 1.285 1.156 0.514 1
TPSE336*035#0250 E 33 35 85 23 125 11.6 6 250 0.812 0.731 0.325 10
TPSE336*035#0300 E 33 35 85 23 125 11.6 6 300 0.742 0.667 0.297 1
TPSV336*035#0200 Y 33 35 85 23 125 11.6 6 200 1.118 1.006 0.447 1n
TPSD476*035#0300V D 47 35 85 23 125 16.5 6 300 0.707 0.636 0.283 3
TPSE476*035#0200 E 47 35 85 23 125 16.5 6 200 0.908 0.817 0.363 10
TPSE476*035#0250 E 47 35 85 23 125 16.5 6 250 0.812 0.731 0.325 1
TPSV476*035#0150 V 47 35 85 23 125 16.5 6 150 1.291 1.162 0.516 1
TPSV476*035#0200 V 47 35 85 23 125 16.5 6 200 1.118 1.006 0.447 1
TPSV686*035#0150 Y 68 35 85 23 125 23.8 6 150 1.291 1.162 0.516 1"
TPSV686*035#0200 Y 68 35 85 23 125 23.8 6 200 1.118 1.006 0.447 1
50 Volt @ 85°C

TPSA154*050#9000 A 0.15 50 85 33 125 0.5 4 9000 0.091 0.082 0.037 1
TPSA224*050#7000 A 0.22 50 85 33 125 0.5 4 7000 0.104 0.093 0.041 1
TPSA334*050#7000 A 0.33 50 85 33 125 0.5 4 7000 0.104 0.093 0.041 1
TPSA474*050#6500 A 0.47 50 85 33 125 0.5 4 6500 0.107 0.097 0.043 1
TPSB474*050#6000 B 0.47 50 85 33 125 0.5 4 6000 0.119 0.107 0.048 1
TPSC474*050#2300 C 0.47 50 85 33 125 0.5 4 2300 0.219 0.197 0.087 1
TPSB684*050#4000 B 0.68 50 85 33 125 0.5 4 4000 0.146 0.131 0.058 1
TPSB105*050#3000 B 1 50 85 33 125 0.5 6 3000 0.168 0.151 0.067 1
TPSC105*050#2500 C 1 50 85 33 125 0.5 4 2500 0.210 0.189 0.084 1
TPSC155*050#1500 C 1.5 50 85 33 125 0.8 6 1500 0.271 0.244 0.108 1
TPSC155*050#2000 © 1.5 50 85 33 125 0.8 6 2000 0.235 0.211 0.094 1
TPSC225*050#1500 C 2.2 50 85 33 125 1.1 8 1500 0.271 0.244 0.108 1
TPSD225*050#1200 D 2.2 50 85 33 125 1.1 6 1200 0.354 0.318 0.141 10
TPSC335*050#1000 C 3.3 50 85 33 125 1.6 6 1000 0.332 0.298 0.133 1
TPSD335*050#0800 D 33 50 85 33 125 1.7 6 800 0.433 0.390 0.173 10
TPSC475*050#0800 C 4.7 50 85 33 125 2.4 6 800 0.371 0.334 0.148 1
TPSD475*050#0250 D 4.7 50 85 33 125 2.4 6 250 0.775 0.697 0.310 1
TPSD475*050#0300 D 4.7 50 85 33 125 2.4 6 300 0.707 0.636 0.283 1)
TPSD475*050#0500 D 47 50 85 33 125 2.4 6 500 0.548 0.493 0.219 1
TPSD475*050#0700 D 4.7 50 85 33 125 2.4 6 700 0.463 0.417 0.185 1
TPSX475*050#0500V X 4.7 50 85 33 125 2.4 6 500 0.447 0.402 0.179 3
TPSD685*050#0200 D 6.8 50 85 33 125 3.4 6 200 0.866 0.779 0.346 1
TPSD685*050#0300 D 6.8 50 85 33 125 34 6 300 0.707 0.636 0.283 1
TPSD685*050#0500 D 6.8 50 85 33 125 3.4 6 500 0.548 0.493 0.219 1)
TPSD685*050#0600 D 6.8 50 85 33 125 3.4 6 600 0.500 0.450 0.200 1
TPSD106*050#0500 D 10 50 85 33 125 5 6 500 0.548 0.493 0.219 1
TPSE106*050#0250 E 10 50 85 33 125 5 6 250 0.812 0.731 0.325 1
TPSE106*050#0300 E 10 50 85 33 125 5 6 300 0.742 0.667 0.297 1"
TPSE106*050#0400 E 10 50 85 33 125 5 6 400 0.642 0.578 0.257 1
TPSE106*050#0500 E 10 50 85 33 125 5 6 500 0.574 0.517 0.230 1
TPSE156*050#0250 B 15 50 85 33 125 7.5 6 250 0.812 0.731 0.325 1n
TPSV156*050#0250 Vv 15 50 85 33 125 7.5 6 250 1.000 0.900 0.400 1

1" -Dry pack option (see How to order) is recommended for reduction of stress during soldering.  DCL ismeasured at rated voltage after 5 minutes.

Dry pack parts should be treated as MSL 3. The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement

For AEC-Q200 availability, please contact KYOCERA AVX. to 1.25 times catalogue limit post mounting.

Moisture Sensitivity Level (MSL) is defined according to J-STD-020 For typical weight and composition see page 259.

All technical data relates to an ambient temperature of +25°C. Capacitance and NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part

DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts. in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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QUALIFICATION TABLE
TPS series (Temperature range -55°C to +125°C)
TEST . .
Condition Characteristics
Visual examination | no visible damage
o]
?J)[;Iytr:-iiltze;io\(/:ollctagzeo(OLg)hat 85ﬂ(]3 andh/ or ?atgi;?ry v:)jltage DOL 15 x initial limit
c)a or ours through a circuit impedance — —
+10%
Endurance of <0.1Q/V. Stabilize at room temperature for 1-2 hours Ac/C W{thln . 19 © of initial value
. DF initial limit
before measuring.
ESR 1.25 x initial limit
Visual examination | no visible damage
Store at 65°C and 95% relative humidity for 500 hours, DCL 1.5 x initial limit
Humidity with no applied voltage. Stabilize at room temperature AC/C within +10% of initial value
and humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature°C Duration(min) +20°C -55°C +20°C +85°C | +125°C | +20°C
; *522 12 DCL IL* n/a I | 10xI* [125xIL| I*
Tegps!'l?tt“’e 3 +20 15 ac/c nfa | +0/-10% | #5% | +10/-0% | +12/-0% | +5%
abili
y 4 +85 15 DF Ix [ 15xILx | x| 1.5xILr | 2xIL* IL*
5 +125 15
6 +20 15 ESR 1.25xI* | 25xI* | 1.25xIL* | 1.25xIL* | 1.25xIL* | 1.25xIL*
Visual examination | no visible damage
0
AppIIy 1?); catﬁgorz vqltagg (Uc) a; 125 C5: fo'r 130;)0 DOL initial limit
Surge cyc es of duration 6 min ( segc arge, mln sec AC/C within £5% of initial value
Voltage discharge) through a charge / discharge resistance of ——
DF initial limit
1000Q
ESR 1.25 x initial limit
Visual examination | no visible damage
hanical DCL initial limit
Mesfh:":‘l'(ca MIL-STD-202, Method 213, Condition C AC/C within 5% of initial value
DF initial limit
ESR initial limit
Visual examination | no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR initial limit
*Initial Limit
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SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

High Rel.
& Special

High Temp

Industrial &
Automotive
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Standard
Low Profile

High CV
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TPS Automotive Range
Low ESR - Automotive Product Range

FEATURES
* Low ESR Series of Robust Mn0,
Solid Electrolyte Capacitors

5 Case Sizes Available
Power Supply Applications

+ 100% Surge Current Tested LEAD-FREE RoHS
+ CV Range: 0.22-680uF / 6.3-50V LEAD-FREE COMPATIBLE
. 2 " COMPONENT COMPLIANT

APPLICATIONS

+ Power Supply

+ Electric Window Control

+ Battery Management Systems
I_ Wﬁ + DC/ DC Converter

p—
I
Ny Ty Y

MARKING CASE DIMENSIONS: millimeters (inches)
A, B, C,D, ECASE Code| FEIA EIA L£0.20 W+0.20(0.008) | H+0.20(0.008) | W;20.20 | A+0.30(0.012) | oo
Lo6o Capactance Vaue n oF Code | Metric (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008)
227 - 2200F A | 1206 | 321618 | 3.20(0.126) | 1.60(0.063) 1.60(0.063) | 1.20(0.047) | 0.80(0.031) |[1.10(0.043)
A 227 A +— Ratod yotage Code B | 1210 | 352821 | 3.50(0.138) 2.80 (0.110) 1.90(0.075) | 2.20(0.087) | 0.80(0.031) |1.40(0.055)
XXXXX ~—- I Code c | 2312 | 603228 | 6.00(0.236) | 3.20(0.126) 2.60(0.102) | 2.20(0.087) | 1.30(0.051) [2.90(0.114)
D | 2917 | 734331 | 7.30(0287) | 4.30(0.169) 2.90(0.114) | 2.40(0.094) | 1.30(0.051) |4.40(0.173)
E | 2017 | 734343 | 7.30(0.287) | 4.30(0.169) 410(0.162) | 2.40(0.094) | 1.30(0.051) |4.40(0.173)

W, dimension applies to the termination width for A dimensional area only.

HOW TO ORDER

TPS Cc 107 M 010 T 0150 \'
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESR in mQ Dry Pack
See table  pF code: 1st two digits K=%10% 006 =6.3Vdc 025=25Vdc T = Automotive Lead Option
above represent significant M=1+20% 010=10Vdc 035 =235Vdc Free 7" Reel (D,E case sizes
figures, 3rd digit 016 =16Vdc 050 = 50Vdc U = Automotive Lead mandatory)
represents multiplier 020 = 20Vdc Free 13" Reel
(number of zeros to
follow)

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.22 pF to 680 pF

Capacitance Tolerance: 1+10%; £20%

Rated Voltage (V) < +85°C: 6.3 10 16 20 25 35 50
Category Voltage (V) <+125°C: 4 7 10 13 17 23 33
Surge Voltage (V) < +85°C: 8 13 20 26 32 46 65
Surge Voltage (V) <+125°C: 5 8 13 16 20 28 40
Temperature Range: -55°C to +125°C

Environmental Classification: 55/125/56 (IEC 68-2)

Reliability: 1% per 1000 hours at 85°C, V; with 0.1Q/V series impedance, 60% confidence level
Termination Finished: Sn Plating (standard), Gold and SnPb Plating upon request

Meets requirements of AEC-Q200

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TPS Automotive Range
Low ESR - Automotive Product Range

TPS AUTOMOTIVE RANGE CAPACITANCE AND RATED VOLTAGE RANGE

(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (VR) to 85°C
WF | Code 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
015 | 154
022 | 224 A(7000)
033 | 334 A(6000) A(7000)
047 | 474 A(7000) A(6000) A(6500), B(6000)
068 | 684 A(6000) A(6000) B(4000)
10 | 105 A6200) A(3000) A(4000) A(3000), B(2000) B(3000), C(2500)
15 | 155 A(3000) A(3000) A(3000), B(2500) C(1500,2000)
A(3000) A(2500) B(750,1500,2000) Cc(1500)
22 | 22 Sy AIEDT 20D B(1700) B(900,1200,2500) C(1000) D(1200)
33 | 335 A(2100) A(3500), B(2500) | A(2500), B(1300) B(750,1500,2000) B(1000), C(700) C(1000), D(800)
w7 | a5 A(1400) A(2000) A(1800) B(700,900) B(700,1500), C(600) C(800)
: B(1400) B(800,1500) B(750,1000) c(700) D(700) D(250,500,700)
A(1500), B(700),
68 | 685 A(1800), B(1300) B(6001200) B(600,1000), C(700) (500 600.700) C(350), D(400,500) D(500,600)
10 | 106 | A500)B(1500) | A001800) B(1000) | A(100) B(500,800) B(500,1000) B(1800), C(300,500) gggg; D(500)
' 1800), ¢(500) ¢(500,700) D(500) B E(250,300,400,500)
A(1000), B(450,600) B(500,800) B(500) C(220,300)
15 | 156 A(700,1500) C(700) C(300.700) C(400,450) D(300) D(300) E(250)
B(400,600),
22 | 226 | _AB00500900)  [A(900)B(400.500700)| (a0l tares Dok | B(400,600), C(400) C(275,400) D(200,300,400)
B(375,600), C(500) €(180,300) E D(200,300) D(200,300) E(200,300)
a5 | 336 A(600) B(250,425,500,650) 8(5202%)'3%(3)50' C(300) D(200,300) D(200,300)
B(250,350,450,600) C(375.500) 0] D(160,200) : E(250,300)
B(250,350,500) B(250,350,500,650) C(350) D(125,150,250)
| e ¢(300) C(200,350), D(100,300)|  D(100,200) L) E(125) 25D
B(250,350,500) C(200,300) c(200) D(150,200,300)
68 | 686 C(150,200) D(150) D(150) E(125.150,200) E(200)
B(250,400) C(100,150,200) D(80,100,125,150)
e || ez C(150), D(300) D(100,125,150) E(100,125,150) E(100,150,200) E(150)
€(100,750,200,250) D(85,100)
150 | 157 Do) Eoo0) E(100)
D(100,150)
220 | 227 D(100,125) . E(100,150)
D(45,50,70,100)
330 | 337 R 100195150, E(50,60,100)
D(45,60,100,200)
470 | 477 | £(45,50,60,100,200)
680 | 687 E(45,60,100)

Released ratings, (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.
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RATINGS & PART NUMBER REFERENCE

. Rated Rated Categor' Categor' DCL DF ESR Max.
Part Number g?:: cap?::)a nce Voltage | Temperature Voltglgey Tempegatlrre Max. Max. @ 100kHz e e MSL
(V) (°C) (V) (°c) (UA) (%) (mQ) 25°C | 85°C [ 125°C
6.3 Volt @ 85°C
TPSA335*006T2100 A 3.3 6.3 85 4 125 0.5 6 2100 0.189 0.170 0.076 1
TPSA106*006T1500 A 10 6.3 85 4 125 0.6 6 1500 0.224 0.201 0.089 1
TPSB106*006T1500 B 10 6.3 85 4 125 0.6 6 1500 0.238 0.214 0.095 1
TPSA156*006T0700 A 15 6.3 85 4 125 0.9 [ 700 0.327 0.295 0.131 1
TPSA156*006T1500 A 15 6.3 85 4 125 0.9 6 1500 0.224 0.201 0.089 1
TPSA226*006T0300 A 22 6.3 85 4 125 1.4 6 300 0.500 0.450 0.200 1
TPSA226*006T0500 A 22 6.3 85 4 125 1.4 6 500 0.387 0.349 0.155 1
TPSA226*006T0900 A 22 6.3 85 4 125 1.4 6 900 0.289 0.260 0.115 1
TPSB226*006T0375 B 22 6.3 85 4 125 1.4 6 375 0.476 | 0.428 0.190 1
TPSB226*006T0600 B 22 6.3 85 4 125 1.4 6 600 0.376 0.339 0.151 1
TPSC226*006T0500 C 22 6.3 85 4 125 1.4 6 500 0.469 0.422 0.188 1
TPSA336*006T0600 A 33 6.3 85 4 125 2.1 8 600 0.354 0.318 0.141 1
TPSB336*006T0250 B 33 6.3 85 4 125 2.1 [ 250 0.583 0.525 0.233 1
TPSB336*006T0350 B 33 6.3 85 4 125 2.1 6 350 0.493 0.444 0.197 1
TPSB336*006T0450 B 33 6.3 85 4 125 2.1 6 450 0.435 0.391 0.174 1
TPSB336*006T0600 B 33 6.3 85 4 125 2.1 6 600 0.376 0.339 0.151 1
TPSB476*006T0250 B 47 6.3 85 4 125 3 6 250 0.583 0.525 0.233 1
TPSB476*006T0350 B 47 6.3 85 4 125 3 6 350 0.493 0.444 0.197 1
TPSB476*006T0500 B 47 6.3 85 4 125 3 6 500 0.412 0.371 0.165 1
TPSC476*006T0300 C 47 6.3 85 4 125 3 6 300 0.606 0.545 0.242 1
TPSB686*006T0250 B 68 6.3 85 4 125 4 8 250 0.583 0.525 0.233 1
TPSB686*006T0350 B 68 6.3 85 4 125 4 8 350 0.493 0.444 0.197 1
TPSB686*006T0500 B 68 6.3 85 4 125 4 8 500 0.412 0.371 0.165 1
TPSC686*006T0150 C 68 6.3 85 4 125 4.3 6 150 0.856 0.771 0.343 1
TPSC686*006T0200 C 68 6.3 85 4 125 4.3 6 200 0.742 0.667 0.297 1
TPSB107*006T0250 B 100 6.3 85 4 125 6.3 10 250 0.583 0.525 0.233 1
TPSB107*006T0400 B 100 6.3 85 4 125 6.3 10 400 0.461 0.415 0.184 1
TPSC107*006T0150 C 100 6.3 85 4 125 6.3 6 150 0.856 0.771 0.343 1
TPSD107*006T0300V D 100 6.3 85 4 125 6.3 6 300 0.707 0.636 0.283 3
TPSC157*006T0100 C 150 6.3 85 4 125 9.5 6 100 1.049 0.944 0.420 1
TPSC157*006T0150 C 150 6.3 85 4 125 9.5 6 150 0.856 0.771 0.343 1
TPSC157*006T0200 C 150 6.3 85 4 125 9.5 6 200 0.742 0.667 0.297 1
TPSC157*006T0250 C 150 6.3 85 4 125 9.5 6 250 0.663 0.597 0.265 1
TPSD157*006T0125V D 150 6.3 85 4 125 9.5 6 125 1.095 0.986 0.438 3
TPSD227*006T0100V D 220 6.3 85 4 125 13.9 8 100 1.225 1.102 0.490 3
TPSD227*006T0125V D 220 6.3 85 4 125 13.9 8 125 1.095 0.986 0.438 3
TPSD337*006T0045V D 330 6.3 85 4 125 20.8 8 45 1.826 1.643 0.730 8
TPSD337*006T0050V D 330 6.3 85 4 125 20.8 8 50 1.732 1.559 0.693 3
TPSD337*006T0070V D 330 6.3 85 4 125 20.8 8 70 1.464 1.317 0.586 3
TPSD337*006T0100V D 330 6.3 85 4 125 20.8 8 100 1.225 1.102 0.490 3
TPSE337*006T0100V E 330 6.3 85 4 125 20.8 8 100 1.285 1.156 0.514 3
TPSE337*006T0125V E 330 6.3 85 4 125 20.8 8 125 1.149 1.034 0.460 3
TPSE337*006T0150V E 330 6.3 85 4 125 20.8 8 150 1.049 0.944 0.420 3
TPSD477*006T0045V D 470 6.3 85 4 125 28 12 45 1.826 1.643 0.730 3
TPSD477*006T0060V D 470 6.3 85 4 125 28 12 60 1.581 1.423 0.632 3
TPSD477*006T0100V D 470 6.3 85 4 125 28 12 100 1.225 1.102 0.490 3
TPSD477*006T0200V D 470 6.3 85 4 125 28 12 200 0.866 0.779 0.346 8
TPSE477*006T0045V E 470 6.3 85 4 125 28 10 45 1.915 1.723 0.766 3
TPSE477*006T0050V E 470 6.3 85 4 125 28 10 50 1.817 1.635 0.727 3
TPSE477*006T0060V E 470 6.3 85 4 125 28 10 60 1.658 1.492 0.663 3
TPSE477*006T0100V = 470 6.3 85 4 125 28 10 100 1.285 1.156 0.514 3
TPSE477*006T0200V E 470 6.3 85 4 125 28 10 200 0.908 0.817 0.363 3
TPSE687*006T0045V E 680 6.3 85 4 125 42.8 10 45 1.915 1.723 0.766 8
TPSE687*006T0060V E 680 6.3 85 4 125 42.8 10 60 1.658 1.492 0.663 3
TPSE687*006T0100V E 680 6.3 85 4 125 42.8 10 100 1.285 1.156 0.514 &
10 Volt @ 85°C
TPSA225*010T1800 A 2.2 10 85 7 125 0.5 6 1800 0.204 0.184 0.082 1
TPSA475*010T1400 A 4.7 10 85 7 125 0.5 6 1400 0.231 0.208 0.093 1
TPSB475*010T1400 B 4.7 10 85 7 125 0.5 6 1400 0.246 0.222 0.099 1
TPSA685*010T1800 A 6.8 10 85 7 125 0.7 6 1800 0.204 0.184 0.082 1
TPSB685*010T1300 B 6.8 10 85 7 125 0.7 6 1300 0.256 0.230 0.102 1
TPSA106*010T0900 A 10 10 85 7 125 1 6 900 0.289 0.260 0.115 1
TPSA106*010T1800 A 10 10 85 7 125 1 6 1800 0.204 0.184 0.082 1
TPSB106*010T1000 B 10 10 85 7 125 1 6 1000 0.292 0.262 0.117 1
TPSA156*010T1000 A 15 10 85 7 125 1.5 6 1000 0.274 0.246 0.110 1
TPSB156*010T0450 B 15 10 85 7 125 1.5 6 450 0.435 0.391 0.174 1
TPSB156*010T0600 B 15 10 85 7 125 1.5 6 600 0.376 0.339 0.151 1

Moisture Sensitivity Level (MSL) is defined according to J-STD-020

*Please use "U" instead of "T" in the suffix letter for 13" reel packaging

Please use specific PN for automotive version — see “HOW TO ORDER". All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum
DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting.
For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 81
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TPS Automotive Range
Low ESR - Automotive Product Range

RATINGS & PART NUMBER REFERENCE

A Rated Rated Category Category DCL DF ESR Max.
Part Number (;?:: Cap?cll:)a nce Voltage | Temperature Voltage Temperature Max. Max. @ 100kHz ) MSL
H (V) (°C) (V) (°C) (HA) (%) (mQ) 25°C 85°C 125°C
TPSC156*010T0700 C 15 10 85 7 125 1.5 6 700 0.396 0.357 0.159 1
TPSA226*010T0900 A 22 10 85 7 125 2.2 8 900 0.289 0.260 0.115 1
TPSB226*010T0400 B 22 10 85 7 125 2.2 6 400 0.461 0.415 0.184 1
TPSB226*010T0500 B 22 10 85 7 125 2.2 6 500 0.412 0.371 0.165 1
TPSB226*010T0700 B 22 10 85 7 125 2.2 6 700 0.348 0.314 0.139 1
TPSC226*010T0180 (] 22 10 85 7 125 2.2 6 180 0.782 0.704 0.313 1
TPSC226*010T0300 [¢] 22 10 85 7 125 2.2 6 300 0.606 0.545 0.242 1
TPSB336*010T0250 B 33 10 85 7 125 3.3 [ 250 0.583 0.525 0.233 1
TPSB336*010T0425 B 33 10 85 7 125 3.3 6 425 0.447 0.402 0.179 1
TPSB336*010T0500 B 33 10 85 7 125 83 6 500 0.412 0.371 0.165 1
TPSB336*010T0650 B 33 10 85 7 125 3.3 6 650 0.362 0.325 0.145 1
TPSC336*010T0375 c 33 10 85 7 125 3.3 6 375 0.542 0.487 0.217 1
TPSC336*010T0500 C 33 10 85 7 125 3.3 6 500 0.469 0.422 0.188 1
TPSB476*01070250 B 47 10 85 7 125 47 8 250 0.583 0.525 0.233 1
TPSB476*010T0350 B 47 10 85 7 125 4.7 8 350 0.493 0.444 0.197 1
TPSB476*010T0500 B 47 10 85 7 125 4.7 8 500 0.412 0.371 0.165 1
TPSB476*010T0650 B 47 10 85 7 125 4.7 8 650 0.362 0.325 0.145 1
TPSC476*010T0200 c 47 10 85 7 125 47 6 200 0.742 0.667 0.297 1
TPSC476*010T0350 C 47 10 85 7 125 4.7 6 350 0.561 0.505 0.224 1
TPSD476*010T0100V D 47 10 85 7 125 4.7 6 100 1.225 1.102 0.490 3
TPSD476*010T0300V D 47 10 85 7 125 4.7 6 300 0.707 0.636 0.283 3
TPSC686*010T0200 c 68 10 85 7 125 6.8 6 200 0.742 0.667 0.297 1
TPSC686*010T0300 C 68 10 85 7 125 6.8 6 300 0.606 0.545 0.242 1
TPSD686*010T0150V D 68 10 85 7 125 6.8 6 150 1.000 0.900 0.400 3
TPSC107*010T0100 9 100 10 85 7 125 10 8 100 1.049 0.944 0.420 1
TPSC107*010T0150 c 100 10 85 7 125 10 8 150 0.856 0.771 0.343 1
TPSC107*010T0200 C 100 10 85 7 125 10 8 200 0.742 0.667 0.297 1
TPSD107*010T0100V D 100 10 85 7 125 10 6 100 1.225 1.102 0.490 8
TPSD107*010T0125V D 100 10 85 7 125 10 6 125 1.095 0.986 0.438 3
TPSD107*010T0150V D 100 10 85 7 125 10 6 150 1.000 0.900 0.400 3
TPSD157*010T0085V D 150 10 85 7 125 15 8 85 1.328 1.196 0.531 3
TPSD157*010T0100V D 150 10 85 7 125 15 8 100 1.225 1.102 0.490 3
TPSE157*010T0100V E 150 10 85 7 125 15 8 100 1.285 1.156 0.514 3
TPSD227*010T0100V D 220 10 85 7 125 22 8 100 1.225 1.102 0.490 3
TPSD227*010T0150V D 220 10 85 7 125 22 8 150 1.000 0.900 0.400 3
TPSE227*010T0070V E 220 10 85 7 125 22 8 70 1.535 1.382 0.614 3
TPSE227*010T0100V E 220 10 85 7 125 22 8 100 1.285 1.156 0.514 3
TPSE227*010T0125V E 220 10 85 7 125 22 8 125 1.149 1.034 0.460 3
TPSE227*010T0150V E 220 10 85 7 125 22 8 150 1.049 0.944 0.420 3
TPSE337*010T0050V E 330 10 85 7 125 33 8 50 1.817 1.635 0.727 3
TPSE337*010T0060V E 330 10 85 7 125 33 8 60 1.658 1.492 0.663 3
TPSE337*010T0100V E 330 10 85 7 125 88 8 100 1.285 1.156 0.514 3
16 Volt @ 85°C
TPSA105*016T6200 A 1.0 16 85 10 125 0.5 4 6200 0.110 0.099 0.044 1
TPSA225*016T1800 A 2.2 16 85 10 125 0.5 6 1800 0.204 0.184 0.082 1
TPSA225*016T3500 A 2.2 16 85 10 125 0.5 6 3500 0.146 0.132 0.059 1
TPSA335*016T3500 A 3.3 16 85 10 125 0.5 6 3500 0.146 0.132 0.059 1
TPSB335*016T2500 B g3 16 85 10 125 0.5 6 2500 0.184 0.166 0.074 1
TPSA475*016T2000 A 4.7 16 85 10 125 0.8 6 2000 0.194 0.174 0.077 1
TPSB475*016T0800 B 47 16 85 10 125 0.8 6 800 0.326 0.293 0.130 1
TPSB475*016T1500 B 47 16 85 10 125 0.8 6 1500 0.238 0.214 0.095 1
TPSA685*016T1500 A 6.8 16 85 10 125 1.1 6 1500 0.224 0.201 0.089 1
TPSB685*016T0600 B 6.8 16 85 10 125 1.1 6 600 0.376 0.339 0.151 1
TPSB685*016T1200 B 6.8 16 85 10 125 1.1 6 1200 0.266 0.240 0.106 1
TPSA106*016T1000 A 10 16 85 10 125 1.6 6 1000 0.274 0.246 0.110 1
TPSB106*016T0500 B 10 16 85 10 125 1.6 6 500 0.412 0.371 0.165 1
TPSB106*016T0800 B 10 16 85 10 125 1.6 6 800 0.326 0.293 0.130 1
TPSC106*016T0500 C 10 16 85 10 125 1.6 6 500 0.469 0.422 0.188 1
TPSB156*016T0500 B 15 16 85 10 125 2.4 6 500 0.412 0.371 0.165 1
TPSB156*016T0800 B 15 16 85 10 125 2.4 6 800 0.326 0.293 0.130 1
TPSC156*016T0300 [ 15 16 85 10 125 2.4 6 300 0.606 0.545 0.242 1
TPSC156*016T0700 C 15 16 85 10 125 2.4 6 700 0.396 0.357 0.159 1
TPSB226*016T0400 B 22 16 85 10 125 3.5 6 400 0.461 0.415 0.184 1
TPSB226*016T0600 B 22 16 85 10 125 3.5 6 600 0.376 0.339 0.151 1
TPSC226*016T0300 [ 22 16 85 10 125 3.5 6 300 0.606 0.545 0.242 1
TPSC226*016T0375 C 22 16 85 10 125 3.5 6 375 0.542 0.487 0.217 1
TPSD226*016T0500V D 22 16 85 10 125 3.5 6 500 0.548 0.493 0.219 3
TPSD226*016T0700V D 22 16 85 10 125 3.5 6 700 0.463 0.417 0.185 Z
TPSB336*016T0500 B 33 16 85 10 125 5.3 8 500 0.412 0.371 0.165 1
TPSC336*016T0150 C 33 16 85 10 125 5.3 6 150 0.856 0.771 0.343 1
TPSC336*016T0225 c 33 16 85 10 125 5.3 6 225 0.699 0.629 0.280 1
TPSC336*016T0300 c 33 16 85 10 125 53 6 300 0.606 0.545 0.242 1

Moisture Sensitivity Level (MSL) is defined according to J-STD-020

*Please use "U" instead of "T" in the suffix letter for 13" reel packaging

Please use specific PN for automotive version — see “HOW TO ORDER". All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum
DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting.
For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TPS Automotive Range
Low ESR - Automotive Product Range

RATINGS & PART NUMBER REFERENCE

A Rated Rated Category Category DCL DF ESR Max.
Part Number (;?:: Cap?cll:)a nce Voltage | Temperature Voltage Temperature Max. Max. @ 100kHz ) MSL
H (V) (°C) (V) (°C) (HA) (%) (mQ) 25°C 85°C 125°C
TPSD336*016T0200V D 33 16 85 10 125 5.3 6 200 0.866 0.779 0.346 3
TPSC476*016T0350 c 47 16 85 10 125 7.5 6 350 0.561 0.505 0.224 1
TPSD476*016T0100V D 47 16 85 10 125 7.5 6 100 1.225 1.102 0.490 3
TPSD476*016T0200V D 47 16 85 10 125 7.5 6 200 0.866 0.779 0.346 3
TPSC686*016T0200 9 68 16 85 10 125 10.9 6 200 0.742 0.667 0.297 1
TPSD686*016T0150V D 68 16 85 10 125 10.9 6 150 1.000 0.900 0.400 3
TPSD107*016T0080V D 100 16 85 10 125 16 6 80 1.369 1.232 0.548 3
TPSD107*016T0100V D 100 16 85 10 125 16 6 100 1.225 1.102 0.490 3]
TPSD107*016T0125V D 100 16 85 10 125 16 6 125 1.095 0.986 0.438 3
TPSD107*016T0150V D 100 16 85 10 125 16 6 150 1.000 0.900 0.400 3
TPSE107*016T0100V E 100 16 85 10 125 16 6 100 1.285 1.156 0.514 3
TPSA105*020T3000 A 1 20 85 13 125 0.5 4 3000 0.158 0.142 0.063 1
TPSA155*020T73000 A 1.5 20 85 13 125 0.5 6 3000 0.158 0.142 0.063 1
TPSA225*020T3000 A 2.2 20 85 13 125 0.5 6 3000 0.158 0.142 0.063 1
TPSB225*020T1700 B 2.2 20 85 13 125 0.5 6 1700 0.224 0.201 0.089 1
TPSA335*020T2500 A 3.3 20 85 13 125 0.7 6 2500 0.173 0.156 0.069 1
TPSB335*020T1300 B 3.3 20 85 13 125 0.7 6 1300 0.256 0.230 0.102 1
TPSA475*020T1800 A 47 20 85 13 125 0.9 6 1800 0.204 0.184 0.082 1
TPSB475*020T0750 B 47 20 85 13 125 0.9 6 750 0.337 0.303 0.135 1
TPSB475*020T1000 B 47 20 85 13 125 0.9 6 1000 0.292 0.262 0.117 1
TPSB685*020T0600 B 6.8 20 85 13 125 1.4 6 600 0.376 0.339 0.151 1
TPSB685*020T1000 B 6.8 20 85 13 125 1.4 6 1000 0.292 0.262 0.117 1
TPSC685*020T0700 C 6.8 20 85 13 125 1.4 6 700 0.396 0.357 0.159 1
TPSB106*020T0500 B 10 20 85 13 125 2 6 500 0.412 0.371 0.165 1
TPSB106*020T1000 B 10 20 85 13 125 2 6 1000 0.292 0.262 0.117 1
TPSC106*020T0500 9 10 20 85 13 125 2 6 500 0.469 0.422 0.188 1
TPSC106*020T0700 C 10 20 85 13 125 2 6 700 0.396 0.357 0.159 1
TPSB156*020T0500 B 15 20 85 13 125 3 6 500 0.412 0.371 0.165 1
TPSC156*020T0400 C 15 20 85 13 125 3 6 400 0.524 0.472 0.210 1
TPSC156*020T0450 c 15 20 85 13 125 g 6 450 0.494 0.445 0.198 1
TPSB226*020T0400 B 22 20 85 13 125 4.4 6 400 0.461 0.415 0.184 1
TPSB226*020T0600 B 22 20 85 13 125 4.4 6 600 0.376 0.339 0.151 1
TPSC226*020T0400 9 22 20 85 13 125 4.4 6 400 0.524 0.472 0.210 1
TPSD226*020T0200V D 22 20 85 13 125 4.4 6 200 0.866 0.779 0.346 8
TPSD226*020T0300V D 22 20 85 13 125 4.4 6 300 0.707 0.636 0.283 3
TPSC336*020T0300 c 33 20 85 13 125 6.6 6 300 0.606 0.545 0.242 1
TPSD336*020T0160V D 33 20 85 13 125 6.6 6 160 0.968 0.871 0.387 3
TPSD336*020T0200V D 88 20 85 13 125 6.6 6 200 0.866 0.779 0.346 3
TPSD476*020T0200V D 47 20 85 13 125 9.4 6 200 0.866 0.779 0.346 3
TPSD686*020T0150V D 68 20 85 13 125 13.6 6 150 1.000 0.900 0.400 3
TPSD686*020T0200V D 68 20 85 13 125 13.6 6 200 0.866 0.779 0.346 3
TPSD686*020T0300V D 68 20 85 13 125 13.6 6 300 0.707 0.636 0.283 8
TPSE686*020T0125V E 68 20 85 13 125 13.6 6 125 1.149 1.034 0.460 3
TPSE686*020T0150V E 68 20 85 13 125 13.6 6 150 1.049 0.944 0.420 3
TPSE686*020T0200V E 68 20 85 13 125 13.6 6 200 0.908 0.817 0.363 3
TPSE107*020T0100V E 100 20 85 13 125 20 6 100 1.285 1.156 0.514 8
TPSE107*020T0150V E 100 20 85 13 125 20 6 150 1.049 0.944 0.420 3
TPSE107*020T0200V E 100 20 85 13 125 20 6 200 0.908 0.817 0.363 B
TPSA474*025T7000 A 0.47 25 85 17 125 0.5 4 7000 0.104 0.093 0.041 1
TPSA684*025T6000 A 0.68 25 85 17 125 0.5 4 6000 0.112 0.101 0.045 1
TPSA105*025T4000 A 1.0 25 85 17 125 0.5 4 4000 0.137 0.123 0.055 1
TPSA155*025T3000 A 1.5 25 85 17 125 0.5 [ 3000 0.158 0.142 0.063 1
TPSA225*025T2500 A 2.2 25 85 17 125 0.6 6 2500 0.173 0.156 0.069 1
TPSB225*025T0900 B 2.2 25 85 17 125 0.6 6 900 0.307 0.277 0.123 1
TPSB225*025T1200 B 2.2 25 85 17 125 0.6 6 1200 0.266 0.240 0.106 1
TPSB225*025T72500 B 2.2 25 85 17 125 0.6 6 2500 0.184 0.166 0.074 1
TPSB335*025T0750 B 3.3 25 85 17 125 0.8 6 750 0.337 0.303 0.135 1
TPSB335*025T1500 B 3.3 25 85 17 125 0.8 6 1500 0.238 0.214 0.095 1
TPSB335*025T72000 B 3.3 25 85 17 125 0.8 6 2000 0.206 0.186 0.082 1
TPSB475*025T0700 B 47 25 85 17 125 1.2 6 700 0.348 0.314 0.139 1
TPSB475*025T0900 B 4.7 25 85 17 125 1.2 6 900 0.307 0.277 0.123 1
TPSC475*025T0700 c 47 25 85 17 125 1.2 6 700 0.396 0.357 0.159 1
TPSB685*025T0700 B 6.8 25 85 17 125 1.7 6 700 0.348 0.314 0.139 1
TPSC685*025T0500 c 6.8 25 85 17 125 1.7 6 500 0.469 0.422 0.188 1
TPSC685*025T0600 C 6.8 25 85 17 125 1.7 6 600 0.428 0.385 0.171 1
TPSC685*025T0700 © 6.8 25 85 17 125 1.7 6 700 0.396 0.357 0.159 1
TPSB106*025T1800 B 10 25 85 17 125 2.5 6 1800 0.217 0.196 0.087 1
TPSC106*025T0300 c 10 25 85 17 125 2.5 6 300 0.606 0.545 0.242 1
TPSC106*025T0500 C 10 25 85 17 125 2.5 6 500 0.469 0.422 0.188 1
TPSD106*025T0500V D 10 25 85 17 125 2.5 6 500 0.548 0.493 0.219 3
TPSC156*025T0220 C 15 25 85 17 125 3.8 6 220 0.707 0.636 0.283 1
TPSC156*025T0300 c 15 25 85 17 125 3.8 6 300 0.606 0.545 0.242 1
TPSD156*025T0300V D 15 25 85 17 125 3.8 6 300 0.707 0.636 0.283 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020

*Please use "U" instead of "T" in the suffix letter for 13" reel packaging

Please use specific PN for automotive version — see “HOW TO ORDER". All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum
DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting.
For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 8 3
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TPS Automotive Range
Low ESR - Automotive Product Range

RATINGS & PART NUMBER REFERENCE

A Rated Rated Category Category DCL DF ESR Max.
Part Number ‘;?:: Cap?cll:;n nee Voltage | Temperature Voltage Temperature Max. Max. @ 100kHz ) MSL
H (V) (°C) (V) (°C) (HA) (%) (mQ) 25°C 85°C 125°C
TPSC226*025T0275 c 22 25 85 17 125 5.5 6 275 0.632 0.569 0.253 1
TPSC226*025T0400 c 22 25 85 17 125 5.5 6 400 0.524 0.472 0.210 1
TPSD226*025T0200V D 22 25 85 17 125 5.5 6 200 0.866 0.779 0.346 &
TPSD226*025T0300V D 22 25 85 17 125 5.5 6 300 0.707 0.636 0.283 3
TPSD336*025T0200V D 33 25 85 17 125 8.3 6 200 0.866 0.779 0.346 3
TPSD336*025T0300V D 33 25 85 17 125 8.3 6 300 0.707 0.636 0.283 3
TPSD476*025T0125V D 47 25 85 17 125 11.8 6 125 1.095 0.986 0.438 3
TPSD476*025T0150V D 47 25 85 17 125 11.8 6 150 1.000 0.900 0.400 3
TPSD476*025T0250V D 47 25 85 17 125 11.8 6 250 0.775 0.697 0.310 3
TPSE476*025T0125V E 47 25 85 17 125 11.8 6 125 1.149 1.034 0.460 3
TPSE686*025T0200V E 68 25 85 17 125 17 6 200 0.908 0.817 0.363 8
TPSE107*025T0150V E 100 25 85 17 125 25 10 150 1.049 0.944 0.420 3
35 Volt @ 85°C
TPSA334*035T6000 A 0.33 35 85 23 125 0.5 4 6000 0.112 0.101 0.045 1
TPSA474*035T6000 A 0.47 35 85 23 125 0.5 4 6000 0.112 0.101 0.045 1
TPSA684*035T6000 A 0.68 35 85 23 125 0.5 4 6000 0.112 0.101 0.045 1
TPSA105*035T3000 A 1 35 85 23 125 0.5 4 3000 0.158 0.142 0.063 1
TPSB105*035T2000 B 1 35 85 23 125 0.5 4 2000 0.206 0.186 0.082 1
TPSA155*035T3000 A 1.5 35) 85 23 125 0.5 6 3000 0.158 0.142 0.063 1
TPSB155*035T72500 B 1.5 35 85 23 125 0.5 6 2500 0.184 0.166 0.074 1
TPSB225*035T0750 B 2.2 35 85 23 125 0.8 6 750 0.337 0.303 0.135 1
TPSB225*035T1500 B 2.2 35 85 23 125 0.8 6 1500 0.238 0.214 0.095 1
TPSB225*035T72000 B 2.2 35) 85 23 125 0.8 6 2000 0.206 0.186 0.082 1
TPSC225*035T1000 c 2.2 35 85 23 125 0.8 6 1000 0.332 0.298 0.133 1
TPSB335*035T1000 B 3.3 35 85 23 125 1.2 6 1000 0.292 0.262 0.117 1
TPSC335*035T0700 [ 3.3 35 85 23 125 1.2 6 700 0.396 0.357 0.159 1
TPSB475*035T0700 B 47 35 85 23 125 1.6 6 700 0.348 0.314 0.139 1
TPSB475*035T1500 B 4.7 35 85 23 125 1.6 6 1500 0.238 0.214 0.095 1
TPSC475*035T0600 C 47 35 85 23 125 1.6 6 600 0.428 0.385 0.171 1
TPSD475*035T0700V D 4.7 35 85 23 125 1.6 6 700 0.463 0.417 0.185 3
TPSC685*035T0350 c 6.8 35) 85 23 125 2.4 6 350 0.561 0.505 0.224 1
TPSD685*035T0400V D 6.8 35 85 23 125 2.4 6 400 0.612 0.551 0.245 3
TPSD685*035T0500V D 6.8 35 85 23 125 2.4 6 500 0.548 0.493 0.219 3
TPSC106*035T0600 c 10 35 85 23 125 3.5 6 600 0.428 0.385 0.171 1
TPSD106*035T0300V D 10 35 85 23 125 3.5 6 300 0.707 0.636 0.283 3
TPSE106*035T0250V E 10 35 85 23 125 3.5 6 250 0.812 0.731 0.325 3
TPSD156*035T0300V D 15 35 85 23 125 5.3 6 300 0.707 0.636 0.283 3
TPSD226*035T0200V D 22 35 85 23 125 7.7 6 200 0.866 0.779 0.346 3
TPSD226*035T0300V D 22 35 85 23 125 7.7 6 300 0.707 0.636 0.283 3
TPSD226*035T0400V D 22 35 85 23 125 7.7 6 400 0.612 0.551 0.245 3
TPSE226*035T0200V E 22 35 85 23 125 7.7 6 200 0.908 0.817 0.363 3
TPSE226*035T0300V E 22 35 85 23 125 7.7 6 300 0.742 0.667 0.297 3
TPSD336*035T0200V D 33 35 85 23 125 11.6 6 200 0.866 0.779 0.346 3
TPSD336*035T0300V D 33 35 85 23 125 11.6 6 300 0.707 0.636 0.283 3
TPSE336*035T0250V E 33 35 85 23 125 11.6 6 250 0.812 0.731 0.325 3
TPSE336*035T0300V E 33 35 85 23 125 11.6 6 300 0.742 0.667 0.297 3
TPSE476*035T0200V E 47 35 85 23 125 16.5 6 200 0.908 0.817 0.363 B
TPSE476*035T0250V E 47 35 85 23 125 16.5 6 250 0.812 0.731 0.325 3
50 Volt @ 85°C
TPSA224*050T7000 A 0.22 50 85 33 125 0.5 4 7000 0.104 0.093 0.041 1
TPSA334*050T7000 A 0.33 50 85 33 125 0.5 4 7000 0.104 0.093 0.041 1
TPSA474*050T6500 A 0.47 50 85 33 125 0.5 4 6500 0.107 0.097 0.043 1
TPSB474*050T76000 B 0.47 50 85 33 125 0.5 4 6000 0.119 0.107 0.048 1
TPSB684*050T4000 B 0.68 50 85 33 125 0.5 4 4000 0.146 0.131 0.058 1
TPSB105*050T3000 B 1 50 85 33 125 0.5 6 3000 0.168 0.151 0.067 1
TPSC105*050T2500 9 1 50 85 33 125 0.5 4 2500 0.210 0.189 0.084 1
TPSC155*050T1500 9 1.5 50 85 33 125 0.8 6 1500 0.271 0.244 0.108 1
TPSC155*050T2000 [ 1.5 50 85 33 125 0.8 6 2000 0.235 0.211 0.094 1
TPSC225*050T1500 © 2.2 50 85 33 125 1.1 8 1500 0.271 0.244 0.108 1
TPSD225*050T1200V D 2.2 50 85 33 125 1.1 6 1200 0.354 0.318 0.141 3
TPSC335*050T1000 c 3.3 50 85 33 125 1.6 6 1000 0.332 0.298 0.133 1
TPSD335*050T0800V D 3.3 50 85 33 125 1.7 6 800 0.433 0.390 0.173 3
TPSC475*050T0800 c 47 50 85 33 125 2.4 6 800 0.371 0.334 0.148 1
TPSD475*050T0250V D 47 50 85 33 125 2.4 6 250 0.775 0.697 0.310 1
TPSD475*050T0500V D 47 50 85 33 125 2.4 6 500 0.548 0.493 0.219 8
TPSD475*050T0700V D 4.7 50 85 33 125 2.4 6 700 0.463 0.417 0.185 3
TPSD685*050T0500V D 6.8 50 85 33 125 3.4 6 500 0.548 0.493 0.219 3
TPSD685*050T0600V D 6.8 50 85 33 125 3.4 6 600 0.500 0.450 0.200 3
TPSD106*050T0500V D 10 50 85 88 125 5 6 500 0.548 0.493 0.219 3
TPSE106*050T0250V E 10 50 85 33 125 5 6 250 0.812 0.731 0.325 3
TPSE106*050T0300V E 10 50 85 33 125 5 6 300 0.742 0.667 0.297 3
TPSE106*050T0400V E 10 50 85 33 125 5 6 400 0.642 0.578 0.257 3
TPSE106*050T0500V E 10 50 85 33 125 5 6 500 0.574 0.517 0.230 3
TPSE156*050T0250V E 15 50 85 33 125 7.5 6 250 0.812 0.731 0.325 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020

*Please use "U" instead of "T" in the suffix letter for 13" reel packaging

Please use specific PN for automotive version — see “HOW TO ORDER". All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum
DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting.
For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TPS Automotive Range
Low ESR - Automotive Product Range

QUALIFICATION TABLE

TPS automotive series (Temperature range -55°C to +125°C)

TEST Condition Characteristics
Visual examination no visible damage
e oo on  or alegory e |2k 1.25 x initial imit
voltage (Uc) a or ours through a circui — P
Endurance impegance of <0.1Q/V. Stabilize at room te?nperature AC/C YV'_thm _*W’“ of initial value
for 1-2 hours before measuring. DF initial limit
ESR 1.25 x initial limit

Storage Life

Store at 125°C, no voltage applied, for 2000 hours.
Stabilize at room temperature for 1-2 hours before
measuring.

Visual examination

no visible damage

DCL

1.25 x initial limit

AC/C within +10% of initial value
DF initial limit
ESR 1.25 x initial limit

Humidity

Store at 65°C and 95% relative humidity for 500 hours,
with no applied voltage. Stabilize at room temperature
and humidity for 1-2 hours before measuring.

Visual examination

no visible damage

DCL

1.5 x initial limit

AC/C within +10% of initial value
DF 1.2 x initial limit
ESR 1.25 x initial limit

Apply rated voltage (Ur) at 85°C, 85% relative humidity

Visual examination

no visible damage

DCL

2 x initial limit

Biased Humidity | for 1000 hours. Stabilize at room temperature and AC/C within +10% of initial value
humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature°C Duration(min) +20°C -550°C +20°C +85°C +125°C | +20°C
1 20 15
2 J_r55 5 DCL IL* n/a IL* 10xIL* |12.5x IL* IL*
Temperature 3 +20 15 AC/C n/a |+0/-10% | 5% | +10/0% | +12/0% | 5%
Stability 2 85 15
DF IL* 1.5xIL* IL* 1.5xIL* | 2xIL* IL*
5 +125 15
6 +20 15 ESR 125xIL% | 25xIL* | 125xIL* | 1.25xI* | 1.25xIL* | 1.25xIL*
Visual examination no visible damage
Apply 1.3x category voltage (Uc) at 125°C for 1000 DOL initial limit
Surge Voltage cycles of duration 6 min (30 sec charge, 5 min 30 sec AC/C within +5% of initial value
discharge) through a charge / discharge resistance of — =
DF initial limit
1000Q
ESR 1.25 x initial limit
Visual examination no visible damage
Mechanical DCL initial limit
eghgzl'(ca MIL-STD-202, Method 213, Condition F AC/C within £5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

TDS-PTNO-0041 | Rev 1
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TPS Automotive Range
Low ESR - Automotive Product Range

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,
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F91 Series
Low ESR, Resin-Molded Chip J-Lead

FEATURES

+ Compliant to the RoHS3 directive 2015/863/EU
+ SMD J-Lead

+ LowESR

+ 100% Surge Current Tested

APPLICATIONS

+ General Medium Power DC/DC Convertors

4

RoHS

COMPLIANT

LEAD-FREE

LEAD-FREE COMPATIBLE
COMPONENT

CASE DIMENSIONS: millimeters (inches)

EIA L£0.20 W £0.20 (0.008) | H+0.20 (0.008) W, 0.20 A+0.30(0.012) .
Code |[FIACode || oy/ic (0.008) -0.10(0.004) | -0.10(0.004) (0.008) -0.20 (0.008) S Min.
B 1210 [ 3528-21 [ 3.50(0.138) 2.80 (0.110) 1.90 (0.075) 2.20 (0.087) 0.80 (0.031) 1.40 (0.055)
g 2312 | 603228 | 6.00 (0.236) 3.20 (0.126) 2.60 (0.102) 2.20 (0.087) 1.30 (0.051) 2.90(0.114)
N 2917 |[7343-31] 7.30(0.287) 4.30 (0.169) 2.90(0.114) 2.40 (0.094) 1.30 (0.051) 4.40 (0.173)
W, dimension applies to the termination width for a dimensional area only
B, C, N CASE
LOGO Capacitance Value in pF
L w |/ 476=474F
['“ _-‘ . Rated Voltage Code
T Polarity A=10V
Band
f I-l_rl (Anode+) ID Code
4Al<s—lA]—74W‘l—— ~ |G eV | c |[[3sv [V ]
6.3V J 20V D
10V A 25V E
*Capacitance code of “P" case products are as shown below.
HOW TO ORDER
F91 1A 107 M Cc [
Type Rated Capacitance Code Tolerance Case Size Packaging
Voltage pF code: 1st two digits K=1%10% See table See Tape & Reel
represent significant M =120% above Packaging Section
figures, 3rd digit
represents multiplier
(number of zeros to follow)
TECHNICAL SPECIFICATIONS
Category Temperature Range -5510 +125°C
Rated Temperature +85°C
Capacitance Tolerance 1+20%, +10% at 120Hz
Dissipation Factor Refer to next page
ESR 100kHz Refer to next page
Leakage Current After 1 minute’s application of rated voltage, leakage current at 20°C
is not more than 0.071CV or 0.5uA, whichever is greater.
After 1T minute’s application of rated voltage, leakage current at 85°C
is not more than 0.1CV or 5pA, whichever is greater.
After 1 minute’s application of derated voltage, leakage current at
125°C is not more than 0.125CV or 6.3uA, whichever is greater.
Capacitance Change By Temperature +15% Max. at +125°C
+10% Max. at +85°C
-10% Max. at -55°C
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F91 Series
Low ESR, Resin-Molded Chip J-Lead

CAPACITANCE AND RATED VOLTAGE RANGE (LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage
uF Code 4V (0G) 6.3V (0J) 10V (1A) 16V (1C) 20V (1D) 25V (1E) 35V (1V)
6.8 685 C
10 106 C N
15 156 C N
22 226 B N N
33 336 B/C N
47 476 B N N N
68 686 C
100 107 C C N
150 157 C C N
220 227 [ C/N N
330 337 N N N
470 477 N N
680 687 N
Released ratings
RATINGS & PART NUMBER REFERENCE
" Rated DF ESR 100kHz RMS Current (mA)
Part Number g‘;‘:: cap‘i‘:“na“"e Voltage zﬁ; @120Hz | @100kHz () MSL
) (%) (mQ) 25°C 85°C 125°C
4 Volt
F910G157#CC c 150 4 6.0 12 250 663 597 265 1
F910G227#CC c 220 4 8.8 12 250 663 597 265 1
F910G337#NC N 330 4 13.2 10 100 1225 1102 490 1
F910G477#NC N 470 4 18.8 16 100 1225 1102 490 1
F910G687#NC N 680 4 27.2 18 100 1225 1102 490 1
6.3 Volt
F910J107#CC c 100 6.3 6.3 8 250 663 597 265 1
F910J157#CC c 150 6.3 9.5 12 250 663 597 265 1
F910J227#CC c 220 6.3 13.9 14 250 663 597 265 1
F910J227#NC N 220 6.3 13.9 10 100 1225 1102 490 1
F910J337#NC N 330 6.3 20.8 14 100 1225 1102 490 1
F910J477#NC N 470 6.3 29.6 16 100 1225 1102 490 1
10 Volt
F911A476#BA B 47 10 47 8 500 412 371 165 1
F911A686#CC c 68 10 6.8 8 300 606 545 242 1
F911A107#CC c 100 10 10.0 10 250 663 597 265 1
F911A157#NC N 150 10 15.0 10 100 1225 1102 490 1
F911A227#NC N 220 10 22.0 12 100 1225 1102 490 3
F911A337#NC N 330 10 33.0 18 100 1225 1102 490 3
16 Volt
F911C226#BA B 22 16 3.5 8 950 299 269 120 1
F911C336#BA B 33 16 53 8 950 299 269 120 1
F911C336#CC c 33 16 53 6 400 524 472 210 1
F911C476#NC N 47 16 7.6 6 150 1000 900 400 1
F911C107#NC N 100 16 16 10 100 1225 1102 490 3
20 Volt
F911D156#CC [ C [ 15 [ 20 [ 3 [ 6 450 494 445 198 1
F911D476#NC | N | 47 | 20 | 9.4 | 8 200 866 779 346 1
25 Volt
FO11E106#CC c 10 25 2.5 6 450 494 445 198 1
F911E226#NC N 22 25 55 6 200 866 779 346 1
F911E336#NC N 33 25 8.3 8 200 866 779 346 1
F911E476#NC N 47 25 11.8 8 250 775 697 310 1
35 Volt
F911V685#CC © 6.8 35 2.4 6 600 428 385 171 1
FO11V106#NC N 10 35 3.5 6 300 707 636 283 1
F911V156#NC N 15 35 53 6 300 707 636 283 1
FO11V226#NC N 22 35 7.7 8 300 707 636 283 1

#: "M" for +20% tolerance, "K" for + 10% tolerance.
Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F91 Series
Low ESR, Resin-Molded Chip J-Lead

QUALIFICATION TABLE

F91 series (Temperature range -55°C to +125°C)

TEST
Condition
At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)
Damp Heat Capacitance Change ........... Within £10% of the initial value
(Steady State) Dissipation Factor ................ Initial specified value or less
Leakage Current ................... Initial specified value or less
-55°C / +125°C, 30 minutes each, 5 cycles
Temperature Cycles Capacitance Change ........... Within +5% of the initial value
P Y Dissipation Factor ................ Initial specified value or less
Leakage Current ................... Initial specified value or less
10 seconds reflow at 260°C, 5 seconds immersion at 260°C.
Resistance to Capacitance Change ........... Within 5% of the initial value
Soldering Heat Dissipation Factor ................ Initial specified value or less
Leakage Current ................... Initial specified value or less

After application of surge voltage in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFF, for 1000
successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.

Surge Capacitance Change ........... Within 5% of the initial value
Dissipation Factor ................ Initial specified value or less
Leakage Current ................... Initial specified value or less

After 2000 hours’ application of rated voltage in series with a 3Q resistor at 85°C, or derated voltage in series with a 3Q
resistor at 125°C, capacitors shall meet the characteristic requirements in the table above.

Endurance Capacitance Change ............. Within +10% of the initial value

Dissipation Factor .................. Initial specified value or less

Leakage Current .................... Initial specified value or less

After applying the pressure load of 5N for 10+1 seconds horizontally to the center of capacitor oo o~
Shear Test side body which has no electrode and has been soldered beforehand on a substrate, there shall N (051kg )

be found neither exfoliation nor its sign at the terminal electrode. For 101 seconds

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at
both of the opposite bottom points 45mm apart from the center of capacitor, the pressure strength 723
is applied with a specified jig at the center of substrate so that the substrate may bend by Tmm as
illustrated. Then, there shall be found no remarkable abnormality on the capacitor terminals.

Terminal Strength

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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FI91 Series
Low ESR, Resin-Molded Chip J-Lead

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

High Rel w N
& Special low DCL Hermetic

High Temp [ THJ H THJ ] F97-HT3

200°C 175°C auto 135°C auto

(7 )
. TRJ ( TRM F91-AJ6 F97
Industrial & professional k professiona auto professional
Automotive
TAJ TPS F93-AJ6 ] [ F98-AJ6]
auto *T/*U auto *T/*U auto auto

A A A
=)
F91

TAJ TAC { TPC ]
K microchip Low ESR )

Low Profile microchip
F98-AS1

undertab,

High CV [ ™ H " ] [ e

y

Standard

Standard
Low Profile

—
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F91-AJ6 Series
Low ESR, Resin-Molded Chip - Automotive Product Range

FEATURES

Compliant to the RoHS3 directive 2015/863/EU
Compliant to AEC-Q200

4

100% Surge Current Tested LEAD-FREE
o =urg LEAD-FREE COMPATIBLE ROHS
COMPONENT COMPLIANT

APPLICATIONS

Cabin Electronics
Infotainment

CASE DIMENSIONS: millimeters (inches)

EIA

L£0.20

W £ 0.20 (0.008)

H£0.20 (0.008)

W, £0.20

A£0.30(0.012)

Code | EIACode | yiotric (0.008) -0.10(0.004) | -0.10(0.004) (0.008) -0.20 (0.008) Lol
A 1206 | 3216-18 | 3.20(0.126) 1.60 (0.063) 1.60 (0.063) 1.20 (0.047) 0.80 (0.031) 1.10 (0.043)
B 1210 [ 3528-21 | 3.50(0.138) 2.80(0.110) 1.90 (0.075) 2.20(0.087) 0.80 (0.031) 1.40 (0.055)
N 2917 | 7343-31| 7.30(0.287) 4.30(0.169) 2.90 (0.114) 2.40 (0.094) 1.30 (0.051) 4.40(0.173)
W, dimension applies to the termination width for a dimensional area only
A, B, N CASE
LOGO Capacitance Value in pF
FiL——‘ T“W*( /476 =47uF
T Polari Rated Voltage Code
H olarity A=10V
{ Band
_L (Anode-+) ID Code
4 A l< s —I A ]« 4 w, |——
v G 16V [ c [ 3v [Vv]
6.3V J 20V D
10V A 25V E
*Capacitance code of “P" case products are as shown below.
HOW TO ORDER
FI1 1C 226 M B O AJ6
Type Rated Capacitance Code Tolerance Case Packaging Tolerance
Voltage pF code: 1st two K=%10% Size See Tape & Reel K=%10%
digits represent M = +20% See Packaging Section M = +20%
significant figures, table
3rd digit represents above
multiplier (number of
zeros to follow)
TECHNICAL SPECIFICATIONS
Category Temperature Range -55t0 +125°C
Rated Temperature +85°C

Capacitance Tolerance
Dissipation Factor
ESR 100kHz

+20%, +10% at 120Hz

Refer to next page

Refer to next page

After 1 minute's application of rated voltage, leakage current at 20°C is not
more than 0.01CV or 0.5pA, whichever is greater.

After 1 minute’s application of rated voltage, leakage current at 85°C is not
more than 0.1CV or 5pA, whichever is greater.

After 1 minute’s application of derated voltage, leakage current at 125°C is not
more than 0.125CV or 6.3pA, whichever is greater.

+15% Max. at +125°C

+10% Max. at +85°C

-10% Max. at-55°C

Leakage Current

Capacitance Change By Temperature

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F91-AJ6 Series
Low ESR, Resin-Molded Chip - Automotive Product Range

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage . -

WF_ [ Code | 6.3V(0J) | 10V(1A) | 16V (iC) 1: AC/C Marked

10 106 A A Item All Case (%)

22 226 A A B Damp Heat +10

33 336 B B Temperature cycles +10

47 476 AB B Resistance soldering heat +10

100 107 B N Surge +10

220 227 N Endurance +10

Released ratings
RATINGS & PART NUMBER REFERENCE
BT Rated DF ESR 100kHz RMS Current (mA) *1
Part Number Case Size | “3P2C Voltage | DCL (uA) | @120Hz | @ 100kHz AC/C MSL
H (%) (m0) 25°C 85°C 125°C (%)

6.3 Volt

F910J226#AAAJ6 A 22 6.3 1.4 8 1250 245 220 98 * 3

F910J476#AAAJ6 A 47 6.3 3.0 18 1250 245 220 98 & 3

F910J476#BAAJ6 B 47 6.3 3.0 6 500 412 371 165 * 3

F910J107#BAAJ6 B 100 6.3 6.3 14 450 435 391 174 * 3
10 Volt

F911A106#AAAJ6 A 10 10 1.0 6 1500 224 201 89 * 3

F911A226#AAAJ6 A 22 10 2.2 12 1250 245 220 98 e 3

F911A336#BAAJ6 B 33 10 3.3 8 700 348 314 139 * 3

F911A476#BAAJ6 B 47 10 47 8 500 412 371 165 * 3

F911A227#NCAJ6 N 220 10 22.0 12 100 1225 1102 490 * 3
16 Volt

F911C106#AAAJE A 10 16 1.6 6 1500 224 201 89 * 3

F911C226#BAAJ6 B 22 16 3.5 8 950 299 269 120 * 3

F911C336#BAAJ6 B 33 16 5.3 8 950 299 269 120 * 3

F911C107#NCAJ6 N 100 16 16.0 10 100 1225 1102 490 * 3

#: "M" for +20% tolerance, "K" for + 10% tolerance. Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

QUALIFICATION TABLE

F91-AJ6 series (Temperature range -55°C to +125°C)

TEST =
Condition

At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)

Damp Heat Capacitance Change . Refer to the table above (*1)

(Steady State) Dissipation Factor .. nitial specified value or less
Leakage Current .. Initial specified value or less
After 1000 hour’s application of rated voltage in series with a 33Q resistor at 85°C, 85% R.H.,
capacitors meet the characteristics requirements table below.

Load Humidity Capacitance Change . .. Refer to the table above (*1)

Dissipation Factor ..

Leakage Current

nitial specified value or less
.. 125% or less than the initial specified value

Temperature Cycles

At-55°C / +125°C, 30 minutes each, 1000 cycles

Capacitance Change .
Dissipation Factor ..

Leakage Current

Refer to the table above (*1)
.. Initial specified value or less
Initial specified value or less

Resistance to Soldering Heat

10 seconds reflow at 260°C, 10 seconds immersion at 260°C.

Capacitance Change .
Dissipation Factor ..

Leakage Current

.. Refer to the table above (*1)
nitial specified value or less
.. Initial specified value or less

After application of surge voltage in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFF, for 1000 successive test cycles
at 85°C, capacitors shall meet the characteristic requirements in the table above.

Surge Capacitance Change .. ...Refer to the table above (*1)

Dissipation Factor ... nitial specified value or less

Leakage Current . ...Initial specified value or less

After 2000 hours’ application of rated voltage in series with a 3Q resistor at 85°C, or derated voltage in series with a 3Q

resistor at 125°C, capacitors shall meet the characteristic requirements in the table above.
Endurance Capacitance Change ... Refer to the table above (*1)

Dissipation Factor. ... Initial specified value or less

Leakage Current Initial specified value or less

After applying the pressure load of 17.7N for 60 seconds horizontally to the center of capacitor side body which P
Shear Test has no electrode and has been soldered beforehand on a substrate, there shall be found neither exfoliation nor its

17.7N (1.8kg - )
For 60 seconds

sign at the terminal electrode.

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at both of the
opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with a specified
jig at the center of the substrate so that substrate may bend byTmm as illustrated. Then, there shall be found no
remarkable abnormality on the capacitor terminals.

1% per 1000 hours at 85°C, Vi with 0.1Q/V series impedance,

60% confidence level.

Terminal Strength

Failure Rate

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F91-AJ6 Series
Low ESR, Resin-Molded Chip - Automotive Product Range

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

High Rel. T oris.
& SpeCIal low DCL Hermetic

_#

High Temp [ THJ H THJ ] F97-HT3
200°C 175°Cauto 135°Cauto
. TR f TRM 5 F97
Industrial & i k el FoT A6 e
Automotive A
TAJ F93-AJ6 ] [ F98-AJ6]
auto *T/*U auto *T/*U auto auto
X A y
( »| TPM
k TPS multianode ]
Standard
TAJ F91 [«
Standard TAJ TAC TPC
Low Profile Low Profile microchip k microchip Low ESR j
a TLC F98-AST Fog
High CV H T ] [ microchip ] g undertab
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TPM Multianode
Tantalum Ultra Low ESR Capacitor

FEATURES
+ Multi-anode Construction
+ Super Low ESR

+ 100% Surge Current Tested LEAD-FREE RoHS
+ CV Range: 10-2200pF / 2.5-50V LEAD-FREE COMPATIBLE 0
- 5 Case Sizes Available COMPONENT COMPLIANT
+ “Mirror” Multi-anode Construction Used with SnPb termination option is not

D, Y Case Capacitors Reduces ESL to Half RoHS compliant.

APPLICATIONS
+ High Power DC/DC General Applications

MULTIANODE MULTIANODE TPM D, Y LOW SELF

L w
" "‘ =] CONSTRUCTION INDUCTANCE CONSTRUCTION

T “MIRROR” DESIGN
ML I

iy Sy TPy

MARKING
D E U V YCASE CASE DIMENSIONS: millimeters (inches)
Code EIA EIA L%0.20 W+0.20 (0.008) | H+0.20 (0.008) W,0.20 A+0.30 (0.012) S Min.
Code | Metric | (0.008) -0.10(0.004) | -0.10(0.004) (0.008) -0.20 (0.008) :

2,90 (0.114) | 2.40 (0.094) 1.30(0.051) | 4.40(0.173)
410(0.162) | 2.40(0.094) 1.30(0.051) | 4.40 (0.173)
2924 | 7361-43 | 7.30(0.287) | 6.10(0.240 410(0.162) | 3.10(0.122) 1.30(0.051) | 4.40(0.173)
2924 | 7361-38 | 7.30(0.287) | 6.10(0.240 3.55(0.140) | 3.10(0.122) 1.30(0.051) | 4.40(0.173)
2917 | 734320 | 7.30(0.287) | 4.30(0.169) | 2.00 (0.079) max | 2.40 (0.094) 1.30(0.051) | 4.40(0.173)

W1 dimension applies to the termination width for A dimensional area only.

2917 | 734331 | 7.30(0.287) | 4.30(0.169
2917 | 7343-43 | 7.30(0.287) | 4.30(0.169

<|<|€|m|O

HOW TO ORDER

TPM E 108 M 004 E 0018
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESR in mQ
See table pF code: 1st two digits K=+10% 002=2.5Vdc R = Pure Tin 7" Reel
above represent significant figures, M = +20% 004=4Vdc S = Pure Tin 13" Reel
3rd digit represents multiplier 006=6.3Vdc H = Tin Lead 7" Reel
(number of zeros to follow) 010=10Vdc K =Tin Lead 13" Reel
016=16Vdc H, K= Non RoHS
020=20Vdc H, K = Please Contact
025=25Vdc Manufacturer
035=35Vdc
050=50Vdc
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 10 pF to 2200 pF
Capacitance Tolerance: +10%, £20%
Rated Voltage (V) < +85°C: 2.5 4 6.3 10 16 20 25 35 50
Category Voltage (V) <+125°C: 1.7 2.7 4 7 10 13 17 23 33
Surge Voltage (V) < +85°C: 3.3 5.2 8 13 20 26 32 46 65
Surge Voltage (V) < +125°C: 2.2 34 5 8 13 16 20 28 40
Temperature Range: -55°C to +125°C
Reliability: 1% per 1000 hours at 85°C, V; with 0.1Q/V series impedance, 60% confidence level

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TPM Multianode
Tantalum Ultra Low ESR Capacitor

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V;) to 85°C
uF | Code | 2.5V (e) 4V (G) 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
6.8 685
10 106 D(140)/E(120)
15 156 E(75,100)
D(70)
22 226 £(60,100) E(75,100)
33 336 D(65) E(50,65)
47 476 D(100) D(45,55) D(55)/E(65) E(55,65)
68 686 D(40,50) E(45,55)
100 107 Y(45)M D(40,50) E(35,45) E(45,60)
150 157 Y(45)™ E(30,40) E(35)
E(25,40)
220 227 Y(30)™ D(35) U(30.40)
330 337 D(25,35) D(25,35) D(35)/E(23,35) E(50)
D(30) E(23,30)
e Cizszs, E(18,23,30) U(23,30)
680 687 D(25)/E(18,23) | (1';%533%23)
D(25,45)
1000 | 108 D(25) E(1823)  [E(25)"/V(20)™)
U(18,23)/V(18)
E(12,15,18)
1500 | 158 U(18.23) E(15,18)
2200 | 228 E(18)™

Released ratings M t'eranceonly) (ESR ratings in mOhms in parentheses)

Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply
higher voltage ratings in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 9 5
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TPM Multianode
Tantalum Ultra Low ESR Capacitor

RATINGS & PART NUMBER REFERENCE

: Rated Rated | Category | Category | DCL | DF 2 100kHz RMS Current (A)
Case | Capacitance Max.
Part Number Size F) Voltage | Temperature | Voltage | Temperature | Max. Max. @100kHz MSL
. ) o) ) ) wa) | o0 | @ g 2 | esc | 125°C
2.5 Volt @ 85°C
TPMD108*002#0025 D 1000 2.5 85 1.7 125 25 8 25 3.194 2.874 1.277 3
TPME158*002#0012 E 1500 25 85 1.7 125 38 6 12 4.743 4.269 1.897 3
TPME158%002#0015 E 1500 25 85 1.7 125 38 6 15 4.243 3.818 1.697 3
TPME158*002#0018 E 1500 2.5 85 1.7 125 38 6 18 3.873 3.486 1.549 3
TPMU158*002R0018 U 1500 2.5 85 1.7 125 30 6 18 4.048 3.643 1.619 3
TPMU158*002R0023 u 1500 25 85 1.7 125 30 6 23 3.581 3.223 1.433 3
TPME228M002#0018 E 2200 2.5 85 1.7 125 44 10 18 3.873 3.486 1.549 3
4 Volt @ 85°C
TPMD337*004#0025 D 330 4 85 27 125 13.2 8 25 3.194 2.874 1.277 3
TPMD337*004#0035 D 330 4 85 27 125 13.2 8 35 2.699 2.429 1.080 3
TPMD477*004#0025 D 470 4 85 27 125 18.8 8 25 3.194 2.874 1.277 3
TPMD477*004#0035 D 470 4 85 27 125 18.8 8 35 2.699 2.429 1.080 3
TPMD687*004#0025 D 680 4 85 27 125 27.2 8 25 3.194 2.874 1.277 3
TPME687*004#0018 E 680 4 85 27 125 27 6 18 3.873 3.486 1.549 3
TPME687*004#0023 E 680 4 85 27 125 27 6 23 3.426 3.084 1.370 3
TPMD108*004#0025 D 1000 4 85 27 125 40 8 25 3.194 2.874 1.277 3
TPMD108*004#0045 D 1000 4 85 27 125 40 8 45 2.380 2142 0.952 3
TPME108*004#0018 E 1000 4 85 27 125 40 6 18 3.873 3.486 1.549 3
TPME108*004#0023 E 1000 4 85 27 125 40 6 23 3.426 3.084 1.370 3
TPMU108*004R0018 u 1000 4 85 27 125 40 6 18 4.048 3.643 1.619 3
TPMU108*004R0023 u 1000 4 85 27 125 40 6 23 3.581 3.223 1.433 3
TPMV108*004#0018 Vv 1000 4 85 2.7 125 40 6 18 3.979 3.581 1.592 3
TPME158*004#0015 E 1500 4 85 27 125 60 6 15 4.243 3.818 1.697 3
TPME158*004#0018 E 1500 4 85 27 125 60 6 18 3.873 3.486 1.549 3
6.3 Volt @ 85°C
TPMY227M006#0030 Y 220 6.3 85 4 125 13.2 6 30 2.646 2.381 1.058 3
TPMD337*006#0025 D 330 6.3 85 4 125 19.8 8 25 3.194 2.874 1.277 3
TPMD337*006#0035 D 330 6.3 85 4 125 19.8 8 35 2.699 2.429 1.080 3
TPMD477*006#0030 D 470 6.3 85 4 125 28.2 8 30 2915 2.624 1.166 3
TPME477+006#0018 E 470 6.3 85 4 125 28 6 18 3.873 3.486 1.549 3
TPME477*006#0023 E 470 6.3 85 4 125 28 6 23 3.426 3.084 1.370 3
TPME477*006#0030 E 470 6.3 85 4 125 28 6 30 3.000 2.700 1.200 3
TPME687*006#0018 E 680 6.3 85 4 125 4 6 18 3.873 3.486 1.549 3
TPME687*006#0023 E 680 6.3 85 4 125 4 6 23 3.426 3.084 1.370 3
TPMU687*006R0018 ] 680 6.3 85 4 125 41 6 18 4.048 3.643 1.619 3
TPMU687*006R0023 u 680 6.3 85 4 125 41 6 23 3.581 3.223 1.433 3
TPMV687*006#0023 Vv 680 6.3 85 4 125 4 6 23 3.520 3.168 1.408 3
TPME108M006#0025 E 1000 6.3 85 4 125 63 8 25 3.286 2.958 1.315 3
TPMV108M006#0020 Vv 1000 6.3 85 4 125 63 8 20 3.775 3.397 1.510 3
10 Volt @ 85°C
TPMY107M010#0045 Y 100 10 85 7 125 10 8 45 2.160 1.944 0.864 3
TPMY157M010#0045 Y 150 10 85 7 125 15 8 45 2.160 1.944 0.864 3
TPMD227*010#0035 D 220 10 85 7 125 22 8 35 2.699 2.429 1.080 3
TPMD337+010#0035 D 330 10 85 7 125 33 8 35 2.699 2.429 1.080 3
TPME337%010#0023 E 330 10 85 7 125 33 6 23 3.426 3.084 1.370 3
TPME337*010#0035 E 330 10 85 7 125 33 6 35 2777 2.500 1.111 3
TPME477%010#0023 E 470 10 85 7 125 47 6 23 3.426 3.084 1.370 3
TPME477%010#0030 E 470 10 85 7 125 47 6 30 3.000 2.700 1.200 3
TPMU477*010R0023 u 470 10 85 7 125 47 8 23 3.581 3.223 1.433 3
TPMU477*010R0030 u 470 10 85 7 125 47 8 30 3.136 2.822 1.254 3
16 Volt @ 85°C
TPMD476*016#0100 D 47 16 85 10 125 7.5 8 100 1.597 1.437 0.639 3
TPMD686*016#0040 D 68 16 85 10 125 10.9 8 40 2.525 2272 1.010 3
TPMD686*016#0050 D 68 16 85 10 125 10.9 8 50 2.258 2.032 0.903 3
TPMD107*016#0040 D 100 16 85 10 125 16 8 40 2.525 2272 1.010 3
TPMD107*016#0050 D 100 16 85 10 125 16 8 50 2.258 2.032 0.903 8]
TPME157*016#0030 E 150 16 85 10 125 24 6 30 3.000 2.700 1.200 3
TPME157*016#0040 E 150 16 85 10 125 24 6 40 2.598 2338 1.039 3
TPME227+016#0025 E 220 16 85 10 125 35 6 25 3.286 2.958 1.315 3
TPME227*016#0040 E 220 16 85 10 125 35 6 40 2.598 2.338 1.039 3
TPMU227*016R0030 U 220 16 85 10 125 35 8 30 3.136 2.822 1.254 3
TPMU227*016R0040 ] 220 16 85 10 125 35 8 40 2.716 2.444 1.086 3
TPME337*016#0050 E 330 16 85 10 125 52.8 10 50 2.324 2.091 0.930 3
20 Volt @ 85°C
TPMD476*020#0045 D 47 20 85 13 125 9.4 8 45 2.380 2142 0.952 3
TPMD476*020#0055 D 47 20 85 13 125 9.4 8 55 2.153 1.938 0.861 3
TPME107*020#0035 E 100 20 85 13 125 20 6 35 2777 2.500 1.111 3
TPME107%020#0045 E 100 20 85 13 125 20 6 45 2.449 2.205 0.980 3
TPME157*020#0035 E 150 20 85 13 125 30 10 35 2777 2.500 1.111 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TPM Multianode
Tantalum Ultra Low ESR Capacitor

RATINGS & PART NUMBER REFERENCE

Case | Capacitance | .Reted Rated | Category | Category | DCL | DF 52: 100kHz RMS Current (A)
Part Number Size (F) Voltage | Temperature | Voltage | Temperature | Max. Max. @ 100kHz MSL
V) ) v) (°c) (A) | (%) (m0) 25°C | 85°C | 125°C
25 Volt @ 85°C
TPMD336*025#0065 D 33 25 85 17 125 8.3 8 65 1.981 1.783 0.792 3
TPMD476*025#0055 ) 47 25 85 17 125 11.8 8 55 2.153 1.938 0.861 3
TPME476*025#0065 E 47 25 85 17 125 11.8 6 65 2.038 1.834 0.815 3
TPME686*025#0045 E 68 25 85 17 125 17 6 45 2.449 2.205 0.980 3
TPME686*025#0055 E 68 25 85 17 125 17 6 55 2.216 1.994 0.886 3
TPME107*025#0045 E 100 25 85 17 125 25 14 45 2.449 2.205 0.980 3
TPME107*025#0060 E 100 25 85 17 125 25 14 60 2.121 1.909 0.849 3
35 Volt @ 85°C
TPMD226*0354#0070 D 22 35 85 23 125 7.7 8 70 1.909 1.718 0.763 3
TPME226*035#0060 E 22 35 85 23 125 8 6 60 2121 1.909 0.849 3
TPME226*035#0100 E 22 35 85 23 125 8 6 100 1.643 1.479 0.657 3
TPME336*035#0050 E 33 35 85 23 125 12 6 50 2324 2.091 0.930 3
TPME336*035#0065 B 33 35 85 23 125 12 6 65 2.038 1.834 0.815 3
TPME476*035#0055 E 47 35 85 23 125 16 6 55 2216 1.994 0.886 3
TPME476*035#0065 E 47 35 85 23 125 16 6 65 2.038 1.834 0.815 3
50 Volt @ 85°C
TPMD106*050#0140 D 10 50 85 33 125 5 8 140 1.350 1.215 0.540 3
TPME106*050#0120 E 10 50 85 33 125 5 6 120 1.500 1.350 0.600 3
TPME156*050#0075 E 15 50 85 33 125 7.5 6 75 1.897 1.708 0.759 3
TPME156*050#0100 E 15 50 85 33 125 7.5 6 100 1.643 1.479 0.657 3
TPME226*050#0075 E 22 50 85 33 125 11 8 75 1.897 1.708 0.759 3
TPME226*05040100 E 22 50 85 33 125 11 8 100 1.643 1.479 0.657 3
Moisture Sensitivity Level (MSL) is defined according to J-STD-020
All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.
The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting.
For typical weight and composition see page 259.
NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.
QUALIFICATION TABLE
TEST TPM series (Temperature range -55°C to +125°C)
Condition Characteristics
Apply rated voltage (Ur) at 85°C and / or category-voltage Visual examination no YISIPle. damage
(Uc) at 125°C for 2000 hours through a circuit impedance beL |n'|t|z-?l limit —
Endurance - AC/C within £10% of initial value
of <0.1Q/V. Stabilize at room temperature for 1-2 hours —
before measuring. DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
Store at 65°C and 95% relative humidity for 500 hours, DCL 1.5 x initial limit
Humidity with no applied voltage. Stabilize at room temperature AC/C within +10% of initial value
and humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature®C Duration(min) +20°C -550C +20°C +85°C +125°C +20°C
; +52§ 1: DCL IL* n/a IL* 10xIL* [ 12.5xIL* IL*
Temperature 3 +20 15 AC/C na | +0/10% | 5% | +10/-0% | +12/0% | +5%
Stability 7 185 5 " " " - - -
5 125 15 DF 1L 1.5xIL: 1L 1.5xIL: 2xIL IL
6 +20 15 ESR 1.25xIL* | 25xI* | 1.25xIL* | 1.25xIL* | 1.25xIL* | 1.25xIL*
Visual examination no visible damage
Surge Apply 1..3x category voltage (Uc) at 125°C for 1090 cycles | DCL in'itiaTI limit __
Voltage of duration 6 min (30 sec charge, 5 min 30 sec discharge) | AC/C within +5% of initial value
through a charge / discharge resistance of 1000Q DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
Mechanical DCL initial limit
ecnanica MIL-STD-202, Method 213, Condition C AC/C within £5% of initial value
Shock —
DF initial limit
ESR initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR initial limit
*Initial Limit
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 9 7

TDS-PTNO-0039 | Rev 1

- MER, TANTALUM AND NIOBIUM OXIDE CAPACITOR:


http://www.avx.com/disclaimer/

TPM Multianode
Tantalum Ultra Low ESR Capacitor

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,
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TRJ Series

Professional Tantalum Chip Capacitor

FEATURES
+ Improved Reliability — 2x Standard
» DCL Reduced by 25% to 0.0075 CV

: ) ) ) LEAD-FREE
Robust Against Higher Thermo-mechanical Stresses During LEAD-FREE COMPATIBLE RoHS
Assembly Process COMPONENT COMPLIANT

100% Surge Current Tested
CV Range: 0.10-680pF / 4-50V
6 Case Sizes Available
131 Low ESR Parts Released
+ Automotive, Industrial and Other Higher End Applications

SnPb termination option is not
RoHS compliant.

APPLICATIONS

+ Automotive ECU
+ ABS
+ Airbag Systems

Lfg—‘ w * Avionics
F b ’t _—1 + Industrial Control Units

H
@‘——’Eb—‘— I-l_rl CASE DIMENSIONS: millimeters (inches)

A F* S —-4 A ]—-— ——J W l<—
4 ' EIA EIA L+0.20 W+0.20 (0.008) | H+0.20 (0.008) | W,#0.20 A+0.30 (0.012)

Code | coge | Metric |  (0.008) -0.10(0.004) | -0.10(0.004) (0.008) -0.20 (0.008) S
MARKING A 1206 | 321618 | 3.20(0.126) | 1.60(0.063) 1.60 (0.063) | 1.20(0.047) 0.80(0.031) | 1.10(0.043)
B 1210 | 3528-21 | 3.50(0.138) | 2.80(0.110) 1.90 (0.075) | 2.20(0.087) | 0.80(0.031) | 1.40 (0.055)
A B,C,D,E UCASE c 2312 | 603228 | 6.00(0.236) | 3.20 (0.126) 2.60(0.102) | 2.20(0.087) | 1.30(0.051) | 2.90(0.114)
toge Sapaciane Value inpF D 2917 | 734331 | 7.30(0.287) | 4.30(0.169) 290(0.114) | 2.40(0.094) | 1.30(0.051) | 4.40(0.173)
poarty A 297 A <] retes votoge o E 2917 | 734343 | 7.30(0.287) | 4.30(0.169) 410(0162) | 2.40(0.094) |  1.30(0.051) | 4.40 (0.173)
e A= 10V u 2924 | 7361-43 | 7.30(0.287) | 6.10 (0.240) 410(0.162) | 3.10(0.122) | 1.30(0.051) | 4.40(0.173)
XXXXX <10 Gode W, dimension applies to the termination width for A dimensional area only.

HOW TO ORDER

TRJ B 105 * 035 R RJ -
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging Standard Additional
Seetable  pF code: 1st two digits represent K = %1 0‘? 004 = 4V R = Pure Tin 7" Reel Suffix characters may be
above significant ﬁgures,(?»rd digit ~ M=%20%  006=6.3V 5= pureTin 13" Reel OR added for special
represents multiplier (number of 010 =10V _ . " requirements
zeros to follow) 016 = 16V A = Gold Plating 7" Reel 0100 V = Dry pack Option

B = Gold Plating 13" Reel (selected codes only)

o0 H=Tinlead 7" Reel

_ K = Tin Lead 13" Reel Low ESR
035=35V in mQ
050 = 50V H, K=Non RoHS

A, B, H, K = Please
Contact Manufacturer

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C

Capacitance Range: 0.10 pF to 680 pF

Capacitance Tolerance: +10%; +20%

Leakage Current DCL: 0.0075CV or 0.3pA whichever is the greater

Rated Voltage (Vy) <+ 85°C: 4 6.3 10 16 20 25 35 50
Category Voltage (V) <+ 125°C: 27 4 7 10 13 17 23 33
Surge Voltage (Vs) <+ 85°C: 5.2 8 13 20 26 32 46 65
Surge Voltage (V) <+ 125°C: 3.4 5 8 13 16 20 28 40
Temperature Range: -55°C to +125°C

Reliability: 0.5% per 1000 hours at 85°C, V, with 0.1Q/V series impedance, 60% confidence level
Termination Plating: Sn Plating (standard), Gold and SnPb Plating upon request

Meets requirements of AEC-Q200

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TRJ Series

Professional Tantalum Chip Capacitor

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V;) to 85°C
uE | Code 4V (6) 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
010 | 104 A
015 | 154 A, A(6000)
022 | 224 A, A(6000) A, A(7000)
033 | 334 A, A(6000) A
047 | 474 A, A(7000) A, A(4000) B
068 | 684 A, A(6000) A, A(6000) B, B(2000)
A B c.B
1.0 105 A A, A(3000) A, A(3000) P o)
A B
1.5 155 A A, A(3000) ABABO00) | o000) Bi2500) ¢, c(1500)
22 225 A A, A(3500) A, A(3000) BB B, B(2000) G,
' ' ' A(1600), B(1200) ' C(1000), D(1200)
AB A,B B,C,D C,D
33 335 A(3500) A(2500), B(1300) B B(2000) B(1000), C(800) | C(1000), D(800)
AB A, B, B,C,D
47 475 A, A(2000) A(2000), B(1500) | A(1800), B(1000) B, B(1000) B(1500), C(600) D, D(600)
A,B,C B.C B,C )
6.8 685 A.B.A(1800) | ,(1500), B(1200) B(1000) B(1000), C(600) C(600) b
AB A B B.C B,C D c.D
e 1wz A(1500) A(1800), B(800) B(800) B(1000), C(500) C(600) C(600), D(250,400) | - E(300,400)
AB A,B,C B,C,D c.D
18 iz g A(1500),B(700) | A(1000), B(600) EE e B(500),C(400) | C(500),D(300) by iz v
A,B,C B,C,D C,D,
22 R2C A(900), B(600) B B(600), C(350) | C(400), D(150,300) L) by L DAy U
B,C B,C.D c.D
33 336 c B600) B(650), £{300) C, C(300) C(300) D(250) D, D(400) E, E(150,250)
B,C ) D D.E
47 476 B(500), C(250) C(300) C(350), D(200) b, D(200) D(250), E(150) U, U(200)
D D,E
68 686 C. C(200) C, C(300) C(200), D(150) | D(200), E(120,200) v
C.D,E o E
100 | 107 C,C(300) | C(200), D(100,150), : E, E(150) u
B D(150), E(150)
C,D D, E
) C(300).D(150) | D(150), E(150) = EE Uiz
220 | 227 D, D(150) D, E, E(150) U, U(200)
330 | 337 D, E, E(150) E, E(100) U, U(200)
470 | 477 E, E(200) U, U(200)
680 | 687 U, U(250)

Released ratings, (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.
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TRJ Series

Professional Tantalum Chip Capacitor

RATINGS & PART NUMBER REFERENCE

. Rated Rated |Category| Category DCL DF 22 100kHz RMS Current (mA)
Case | Capacitance Max.
Part Number Size F) Voltage | Temperature | Voltage | Temperature | Max. Max. @ 100kHz MSL
(\] (°c ) (°c) (HA) (%) (ma) 25°C | 85°C | 125°C
4 Volt @ 85°C
TRJB156*004#RJ | B | 15 [ 4 ] 85 [ 27 ] 125 [ oas ] 6 | 3000 [ 168 | 151 [ 67 [ 1
TRJC336*004#RJ | C | 33 [ 4 ] 85 [ 27 ] 125 [ 1 [ 6 | 2000 [ 235 | 211 | 94 | 1
6.3 Volt @ 85°C
TRJAT06*006#RJ A 10 6.3 85 4 125 0.45 6 2200 185 166 74 1
TRJA106*006#1500 A 10 6.3 85 4 125 0.45 6 1500 224 201 89 1
TRJB106*006#RJ B 10 6.3 85 4 125 0.45 6 3000 168 151 67 1
TRJA156*006#RJ A 15 6.3 85 4 125 0.68 6 2030 192 173 77 1
TRJA156*006#1500 A 15 6.3 85 4 125 0.68 6 1500 224 201 89 1
TRJB156*006#RJ B 15 6.3 85 4 125 0.68 6 2030 205 184 82 1
TRJB156*006#0700 B 15 6.3 85 4 125 0.68 6 700 348 314 139 1
TRJA226*006#RJ A 22 6.3 85 4 125 0.99 6 1700 210 189 84 1
TRJA226*006#0900 A 22 6.3 85 4 125 0.99 6 900 289 260 115 1
TRJB226*006#RJ B 22 6.3 85 4 125 0.99 6 1880 213 191 85 1
TRJB226*006#0600 B 22 6.3 85 4 125 0.99 6 600 376 339 151 1
TRJC226*006#RJ © 22 6.3 85 4 125 0.99 6 2000 235 211 94 1
TRJB336*006#RJ B 33 6.3 85 4 125 1.5 6 1740 221 199 88 1
TRJB336*006#0600 B 33 6.3 85 4 125 1.5 6 600 376 339 151 1
TRJC336*006#RJ C 33 6.3 85 4 125 1.5 6 1800 247 222 99 1
TRJB476*006#RJ B 47 6.3 85 4 125 2.1 6 1620 229 206 92 1
TRJB476*006#0500 B 47 6.3 85 4 125 2.1 6 500 412 371 165 1
TRJC476*006#RJ c 47 6.3 85 4 125 2.1 6 540 451 406 181 1
TRJC476*006#0250 c 47 6.3 85 4 125 2.1 6 250 663 597 265 1
TRJC686*006#RJ C 68 6.3 85 4 125 3.1 6 490 474 426 190 1
TRJC686*006#0200 c 68 6.3 85 4 125 3.1 6 200 742 667 297 1
TRJC107*006#RJ G 100 6.3 85 4 125 45 6 440 500 450 200 1
TRJC107*006#0300 c 100 6.3 85 4 125 45 6 300 606 545 242 1
TRJC157*006#RJ € 150 6.3 85 4 125 6.8 8 500 469 422 188 1
TRJC157*006#0300 C 150 6.3 85 4 125 6.8 8 300 606 545 242 1
TRJD157*006#RJ D 150 6.3 85 4 125 6.8 6 400 612 551 245 10
TRJD157*006#0150 D 150 6.3 85 4 125 6.8 6 150 1000 900 400 1)
TRJD227*006#RJ D 220 6.3 85 4 125 9.9 8 360 645 581 258 10
TRJD227*006#0150 D 220 6.3 85 4 125 9.9 8 150 1000 900 400 1
TRJD337*006#RJ D 330 6.3 85 4 125 14 8 400 612 551 245 1
TRJE337*006#RJ E 330 6.3 85 4 125 14 8 330 707 636 283 1
TRJE337*006#0150 E 330 6.3 85 4 125 14 8 150 1049 944 420 1
TRJE477*006#RJ E 470 6.3 85 4 125 21 8 250 812 731 325 1
TRJE477*006#0200 E 470 6.3 85 4 125 21 8 200 908 817 363 1
TRJU687*006RRJV u 680 6.3 85 4 125 30 30 500 574 517 230 3
TRJU687*006R0250V. u 680 6.3 85 4 125 30 30 250 812 731 325 3
10 Volt @ 85°C
TRJA155*010#RJ A 1.5 10 85 7 125 0.3 6 7000 104 93 41 1
TRJA225*010#RJ A 22 10 85 7 125 0.3 6 7000 104 93 41 1
TRJA475*010#RJ A 47 10 85 7 125 0.35 6 2900 161 145 64 1
TRJA475%010#2000 A 47 10 85 7 125 0.35 6 2000 194 174 77 1
TRJA685*010#RJ A 6.8 10 85 7 125 0.51 6 2650 168 151 67 1
TRJA685*010#1800 A 6.8 10 85 7 125 0.51 6 1800 204 184 82 1
TRJB685*010#RJ B 6.8 10 85 7 125 0.51 6 3000 168 151 67 1
TRJA106*010#RJ A 10 10 85 7 125 0.75 6 2200 185 166 74 1
TRJAT06*010#1800 A 10 10 85 7 125 0.75 6 1800 204 184 82 1
TRJB106*010#RJ B 10 10 85 7 125 0.75 6 2200 197 177 79 1
TRJB106*010#0800 B 10 10 85 7 125 0.75 6 800 326 293 130 1
TRJA156*010#RJ A 15 10 85 7 125 1.1 6 1800 204 184 82 1
TRJA156*010#1000 A 15 10 85 7 125 1.1 6 1000 274 246 110 1
TRJB156*010#RJ B 15 10 85 7 125 1.1 6 2030 205 184 82 1
TRJB156*010#0600 B 15 10 85 7 125 1.1 6 600 376 339 151 1
TRJC156*010#RJ © 15 10 85 7 125 1.1 6 2000 235 211 94 1
TRJB226*010#RJ B 22 10 85 7 125 17 6 1880 213 191 85 1
TRJB226*010#0700 B 22 10 85 7 125 17 6 700 348 314 139 1
TRJB336*010#RJ B 33 10 85 7 125 2.5 6 1000 292 262 117 1
TRJB336*010#0650 B 33 10 85 7 125 2.5 6 650 362 325 145 1
TRJC336*010#RJ c 33 10 85 7 125 2.5 6 590 432 389 173 1
TRJC336*010#0300 € 33 10 85 7 125 2.5 6 300 606 545 242 1
TRJD336*010#RJ D 33 10 85 7 125 2.5 6 1100 369 332 148 1
TRJC476*010#RJ © 47 10 85 7 125 3.5 6 540 451 406 181 1
TRJC476*010#0300 C 47 10 85 7 125 3.5 6 300 606 545 242 1
TRJD476*010#RJ D 47 10 85 7 125 3.5 6 400 612 551 245 10
TRJC686*010#RJ c 68 10 85 7 125 5.1 6 490 474 426 190 1
TRJC686*010#0300 © 68 10 85 7 125 5.1 6 300 606 545 242 1
TRJC107*010#RJ c 100 10 85 7 125 7.5 8 500 469 422 188 1
TRJC107*010#0200 C 100 10 85 7 125 7.5 8 200 742 667 297 1
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TRJ Series

Professional Tantalum Chip Capacitor

RATINGS & PART NUMBER REFERENCE

) Rated Rated Category | Category DCL DF e 100kHz RMS Current (mA)
Case | Capacitance Max.
Part Number Size F) Voltage | Temperature | Voltage | Temperature | Max. Max. @100kHz MSL
: ) o) ) ) wA) | 0 (P g | 2C | ssc | 125°C
TRJD107*010#RJ D 100 10 85 7 125 7.5 6 440 584 525 234 1
TRJD107*010#0100 D 100 10 85 7 125 7.5 6 100 1225 1102 490 1"
TRJD107*010#0150 D 100 10 85 7 125 7.5 6 150 1000 900 400 1
TRJE107*010#RJ E 100 10 85 7 125 7.5 6 440 612 551 245 1
TRJE107*010#0100 E 100 10 85 7 125 7.5 6 100 1285 1156 514 1
TRJD157*010#RJ D 150 10 85 7 125 11 8 400 612 551 245 1
TRJD157*010#0150 D 150 10 85 7 125 11 8 150 1000 900 400 1
TRJE157*010#RJ E 150 10 85 7 125 11 8 400 642 578 257 1
TRJE157*010#0150 E 150 10 85 7 125 11 8 150 1049 944 420 1
TRJD227*010#RJ D 220 10 85 7 125 17 8 500 548 493 219 1
TRJE227*010#RJ E 220 10 85 7 125 17 8 360 677 609 271 1
TRJE227*010#0150 E 220 10 85 7 125 17 8 150 1049 944 420 1
TRJE337*010#RJ E 330 10 85 7 125 25 8 300 742 667 297 1
TRJE337*010#0100 E 330 10 85 7 125 25 8 100 1285 1156 514 1"
TRJU477*010RRJV u 470 10 85 7 125 35 30 400 642 578 257 3
TRJU477*010R0200V u 470 10 85 7 125 35 30 200 908 817 363 3
16 Volt @ 85°C
TRJA105*016#RJ A 1.0 16 85 10 125 0.3 6 10000 87 78 35 1
TRJA225*016#RJ A 22 16 85 10 125 0.3 6 4550 128 116 51 1
TRJA225*016#3500 A 2.2 16 85 10 125 0.3 6 3500 146 132 59 1
TRJA335*016#RJ A 33 16 85 10 125 0.4 6 3740 142 127 57 1
TRJA335*016#3500 A 33 16 85 10 125 0.4 6 3500 146 132 59 1
TRJB335*016#RJ B 3.3 16 85 10 125 0.4 6 4500 137 124 55 1
TRJA475*016#RJ A 47 16 85 10 125 0.56 6 3160 154 139 62 1
TRJA475%016#2000 A 47 16 85 10 125 0.56 6 2000 194 174 77 1
TRJB475*016#RJ B 4.7 16 85 10 125 0.56 6 3160 164 148 66 1
TRJB475*016#1500 B 47 16 85 10 125 0.56 6 1500 238 214 95 1
TRJA685*016#RJ A 6.8 16 85 10 125 0.82 4 2000 194 174 77 1
TRJA685%016#1500 A 6.8 16 85 10 125 0.82 4 1500 224 201 89 1
TRJB685*016#RJ B 6.8 16 85 10 125 0.82 6 2650 179 161 72 1
TRJB685*016#1200 B 6.8 16 85 10 125 0.82 6 1200 266 240 106 1
TRJC685*016#RJ C 6.8 16 85 10 125 0.82 6 2500 210 189 84 1
TRJB106*016#RJ B 10 16 85 10 125 1.2 6 2200 197 177 79 1
TRJB106*016#0800 B 10 16 85 10 125 1.2 6 800 326 293 130 1
TRJC106*016#RJ c 10 16 85 10 125 1.2 6 2000 235 211 94 1
TRJB156*016#RJ B 15 16 85 10 125 1.8 6 2030 205 184 82 1
TRJB156*016#0800 B 15 16 85 10 125 1.8 6 800 326 293 130 1
TRJB226*016#RJ B 22 16 85 10 125 2.6 6 1100 278 250 111 1
TRJB226*016#0600 B 22 16 85 10 125 26 6 600 376 339 151 1
TRJC226*016#RJ C 22 16 85 10 125 26 6 700 396 357 159 1
TRJC226*016#0350 9 22 16 85 10 125 2.6 6 350 561 505 224 1
TRJD226*016#RJ D 22 16 85 10 125 26 6 1100 369 332 148 1
TRJC336*016#RJ C 33 16 85 10 125 4 6 590 432 389 173 1
TRJC336*016#0300 C 33 16 85 10 125 4 6 300 606 545 242 1
TRJC476*016#RJ C 47 16 85 10 125 5.6 6 540 451 406 181 1
TRJC476*016#0350 C 47 16 85 10 125 5.6 6 350 561 505 224 1
TRJD476*016#RJ D 47 16 85 10 125 5.6 6 540 527 474 211 19
TRJD476*016#0200 D 47 16 85 10 125 5.6 6 200 866 779 346 1
TRJC686*016#RJ C 68 16 85 10 125 8.2 6 490 474 426 190 1
TRJC686*016#0200 C 68 16 85 10 125 8.2 6 200 742 667 297 1
TRJD686*016#RJ D 68 16 85 10 125 8.2 6 490 553 498 221 1
TRJD686*016#0150 D 68 16 85 10 125 8.2 6 150 1000 900 400 1
TRJD107*016#RJ D 100 16 85 10 125 12 6 440 584 525 234 1
TRJD107*016#0150 D 100 16 85 10 125 12 6 150 1000 900 400 1
TRJE107*016#RJ E 100 16 85 10 125 12 6 440 612 551 245 1
TRJE107*016#0150 E 100 16 85 10 125 12 6 150 1049 944 420 1
TRJE157*016#RJ E 150 16 85 10 125 16 6 300 742 667 297 1
TRJE157*016#0150 E 150 16 85 10 125 16 6 150 1049 944 420 1
TRJU227*016RRJV u 220 16 85 10 125 26.4 12 500 574 517 230 3
TRJU227*016R0200V u 220 16 85 10 125 26.4 12 200 908 817 363 3
TRJU337*016RRJV u 330 16 85 10 125 39 30 400 642 578 257 3
TRJU337*016R0200V u 330 16 85 10 125 39 30 200 908 817 363 3
20 Volt @ 85°C
TRJA105*020#RJ A 1 20 85 13 125 0.3 4 6630 106 96 43 1
TRJA105*020#3000 A 1 20 85 13 125 0.3 4 3000 158 142 63 1
TRJA155*020#RJ A 1.5 20 85 13 125 0.3 6 5460 117 105 47 1
TRJA155*020#3000 A 1.5 20 85 13 125 0.3 6 3000 158 142 63 1
TRJA225%020#RJ A 2.2 20 85 13 125 0.33 6 4550 128 116 51 1
TRJA225%020#3000 A 22 20 85 13 125 0.33 6 3000 158 142 63 1
TRJA335*020#RJ A 33 20 85 13 125 0.5 6 3740 142 127 57 1
TRJA335%020#2500 A 3.3 20 85 13 125 0.5 6 2500 173 156 69 1
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TRJ Series

Professional Tantalum Chip Capacitor

RATINGS & PART NUMBER REFERENCE

. Rated Rated Category [ Category DCL DF == 100kHz RMS Current (mA)
Case | Capacitance Max.
Part Number Size F) Voltage | Temperature | Voltage | Temperature | Max. Max. @100kHz MSL
g ) o) ) ) wa) | (o) (@] 25°c | ssc | 12s°c
TRJB335*020#RJ B 3.3 20 85 13 125 0.5 6 3740 151 136 60 1
TRJB335*020#1300 B His) 20 85 13 125 0.5 6 1300 256 230 102 1
TRJA475%020#RJ A 4.7 20 85 13 125 0.71 5 2500 184 166 74 1
TRJA475%020#1800 A 47 20 85 13 125 0.71 5 1800 217 196 87 1
TRJB475%020#RJ B 47 20 85 13 125 0.71 6 3160 164 148 66 1
TRJB475%020#1000 B 4.7 20 85 13 125 0.71 6 1000 292 262 117 1
TRJB685*020#RJ B 6.8 20 85 13 125 1 6 2650 179 161 72 1
TRJB685*020#1000 B 6.8 20 85 13 125 1 6 1000 292 262 117 1
TRJC685*020#RJ C 6.8 20 85 13 125 1 6 2000 235 211 94 1
TRJB106*020#RJ B 10 20 85 13 125 1.5 6 2200 197 177 79 1
TRJB106*020#1000 B 10 20 85 13 125 1.5 6 1000 292 262 117 1
TRJC106*020#RJ C 10 20 85 13 125 1.5 6 800 371 334 148 1
TRJC106*020#0500 C 10 20 85 13 125 1.5 6 500 469 422 188 1
TRJB156*020#RJ B 15 20 85 13 125 2.3 6 1400 280 252 112 1
TRJB156%020#0500 B 15 20 85 13 125 2.3 6 500 469 422 188 1
TRJC156*020#RJ G 15 20 85 13 125 23 6 720 391 352 156 1
TRJC156*020#0400 C 15 20 85 13 125 23 6 400 524 472 210 1
TRJD156*020#RJ D 15 20 85 13 125 23 6 1100 369 332 148 1"
TRJC226*020#RJ C 22 20 85 13 125 33 6 650 411 370 165 1
TRJC226*020#0400 C 22 20 85 13 125 gis) 6 400 524 472 210 1
TRJD226*020#RJ D 22 20 85 13 125 3.3 6 650 480 432 192 1"
TRJD226*020#0150 D 22 20 85 13 125 33 6 150 1000 900 400 1
TRJD226*020#0300 D 22 20 85 13 125 3.3 6 300 707 636 283 1
TRJC336*020#RJ C 33 20 85 13 125 5 6 590 432 389 173 1
TRJC336*020#0300 C 33 20 85 13 125 5 6 300 606 545 242 1
TRJD336*020#RJ D 88 20 85 13 125 5 6 590 504 454 202 1
TRJD336*020#0250 D 33 20 85 13 125 5 6 250 775 697 310 1"
TRJD476*020#RJ D 47 20 85 13 125 7.1 6 540 527 474 211 1
TRJD476*020#0200 D 47 20 85 13 125 7.1 6 200 866 779 346 1
TRJD686*020#RJ D 68 20 85 13 125 10 6 490 553 498 221 1
TRJD686*020#0200 D 68 20 85 13 125 10 6 200 866 779 346 1
TRJE686*020#RJ E 68 20 85 13 125 10 6 490 580 522 232 1
TRJE686*020#0120 E 68 20 85 13 125 10 6 120 1173 1055 469 1
TRJE686*020#0200 E 68 20 85 13 125 10 6 200 908 817 363 n
TRJE107*020#RJ E 100 20 85 13 125 15 6 300 742 667 297 1
TRJE107*020#0150 E 100 20 85 13 125 15 6 150 1049 944 420 1
TRJU157*020RRJV u 150 20 85 13 125 22 30 500 574 517 230 3
TRJU157*020R0250V U 150 20 85 13 125 22 30 250 812 731 325 3
25 Volt @ 85°C
TRJA474*025#RJ A 0.47 25 85 17 125 0.3 4 9530 89 80 35 1
TRJA474*025#7000 A 0.47 25 85 17 125 0.3 4 7000 104 93 41 1
TRJA684*025#RJ A 0.68 25 85 17 125 0.3 4 7980 97 87 39 1
TRJA684*025#6000 A 0.68 25 85 17 125 0.3 4 6000 112 101 45 1
TRJA105*025#RJ A 1 25 85 17 125 0.3 4 6630 106 96 43 1
TRJA105%025#3000 A 1 25 85 17 125 0.3 4 3000 158 142 63 1
TRJA155%025#RJ A 1.5 25 85 17 125 0.3 6 5460 117 105 47 1
TRJA155*025#3000 A 1.5 25 85 17 125 0.3 6 3000 158 142 63 1
TRJB155*025#RJ B 1.5 25 85 17 125 0.3 6 5000 130 117 52 1
TRJA225%025#RJ A 22 25 85 17 125 0.41 6 2900 161 145 64 1
TRJA225%025#1600 A 2.2 25 85 17 125 0.41 6 1600 217 195 87 1
TRJB225*025#RJ B 22 25 85 17 125 0.41 6 4550 137 123 55 1
TRJB225%025#1200 B 22 25 85 17 125 0.41 6 1200 266 240 106 1
TRJB335*025#RJ B 3.3 25 85 17 125 0.62 6 3740 151 136 60 1
TRJB335%025#2000 B 33 25 85 17 125 0.62 6 2000 206 186 82 1
TRJB475*025#RJ B 47 25 85 17 125 0.88 6 3160 164 148 66 1
TRJB475*025#1000 B 4.7 25 85 17 125 0.88 6 1000 292 262 117 1
TRJB685*025#RJ B 6.8 25 85 17 125 1.3 6 1500 238 214 95 1
TRJB685*025#1000 B 6.8 25 85 17 125 1.3 6 1000 292 262 117 1
TRJC685*025#RJ C 6.8 25 85 17 125 1.3 6 1070 321 289 128 1
TRJC685*025#0600 C 6.8 25 85 17 125 1.3 6 600 428 385 171 1
TRJC106*025#RJ © 10 25 85 17 125 1.9 6 800 371 334 148 1
TRJC106*025#0600 C 10 25 85 17 125 1.9 6 600 428 385 171 1
TRJD106*025#RJ D 10 25 85 17 125 1.9 6 1200 354 318 141 1
TRJC156*025#RJ C 15 25 85 17 125 2.8 6 720 391 352 156 1
TRJC156*025#0500 C 15 25 85 17 125 2.8 6 500 469 422 188 1
TRJD156*025#RJ D 15 25 85 17 125 2.8 6 720 456 411 183 1
TRJD156*025#0300 D 15 25 85 17 125 238 6 300 707 636 283 1
TRJD226*025#RJ D 22 25 85 17 125 4.1 6 650 480 432 192 1
TRJD226*025#0300 D 22 25 85 17 125 4.1 6 300 707 636 283 1
TRJD336*025#RJ D 33 25 85 17 125 6.2 6 590 504 454 202 1
TRJD336*025#0400 D 33 25 85 17 125 6.2 6 400 612 551 245 1"
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TRJ Series

Professional Tantalum Chip Capacitor

RATINGS & PART NUMBER REFERENCE

Case | Capacitance Rated Rated |Category| Category DCL DF 5':5 100kHz RMS Current (mA)
Part Number Size F) Voltage | Temperature| Voltage | Temperature| Max. Max. @1 OOI;Hz MSL
g ) o) ) ) wa) | ) |Pg | 25°C | ssc | 125°C
TRJD476*0254#RJ D 47 25 85 17 125 8.8 6 540 527 474 211 1
TRJD476*025#0250 D 47 25 85 17 125 8.8 6 250 775 697 310 1
TRJE476*025#RJ E 47 25 85 17 125 8.8 6 540 553 497 221 1
TRJE476*025#0150 E 47 25 85 17 125 8.8 6 150 1049 944 420 1
TRJU686*025RRIV U 68 25 85 17 125 12 30 500 574 517 230 3
TRJU107*025RRJV u 100 25 85 17 125 18 30 500 574 517 230 3
35 Volt @ 85°C
TRJA104*0354RJ A 0.1 35 85 23 125 0.3 4 20000 61 55 24 1
TRJA154*035%#RJ A 0.15 35 85 23 125 0.3 4 16470 67 61 27 1
TRJA154*035#6000 A 0.15 35 85 23 125 0.3 4 6000 112 101 45 1
TRJA224*035%RJ A 0.22 35 85 23 125 0.3 4 13710 74 67 30 1
TRJA224*035#6000 A 0.22 35 85 23 125 0.3 4 6000 112 101 45 1
TRJA334*035#RJ A 0.33 35 85 23 125 0.3 4 11280 82 73 33 1
TRJA334*035#6000 A 0.33 35 85 23 125 0.3 4 6000 112 101 45 1
TRJA474*035#RJ A 0.47 35 85 23 125 0.3 4 9530 89 80 35 1
TRJA474*035#4000 A 0.47 35 85 23 125 0.3 4 4000 137 123 55 1
TRJA684*035%#RJ A 0.68 35 85 23 125 0.3 4 7980 97 87 39 1
TRJA684*035#6000 A 0.68 35 85 23 125 0.3 4 6000 112 101 45 1
TRJA105*035%RJ A 1 35 85 23 125 0.3 4 6630 106 96 43 1
TRJA105*035#3000 A 1 35 85 23 125 0.3 4 3000 158 142 63 1
TRJB105*035#RJ B 1 35 85 23 125 0.3 4 3400 158 142 63 1
TRJB105*035#2000 B 1 35 85 23 125 0.3 4 2000 206 186 82 1
TRJA155*035#RJ A 1.5 35 85 23 125 0.39 6 3100 166 149 66 1
TRJA155*035#2000 A 1.5 35 85 23 125 0.39 6 2000 206 186 82 1
TRJB155*035#RJ B 1.5 35 85 23 125 0.39 6 5460 125 112 50 1
TRJB155*035#2500 B 1.5 35 85 23 125 0.39 6 2500 184 166 74 1
TRJB225*035#RJ B 2.2 35 85 23 125 0.58 6 4550 137 123 55 1
TRJB225*035#2000 B 22 35 85 23 125 0.58 6 2000 206 186 82 1
TRJB335*035#RJ B 3.3 35 85 23 125 0.87 6 3740 151 136 60 1
TRJB335*035#1000 B 3.3 35 85 23 125 0.87 6 1000 292 262 117 1
TRJC335*035#RJ C 3.3 35 85 23 125 0.87 6 1840 245 220 98 1
TRJC335*035#0800 C 3.3 35 85 23 125 0.87 6 800 371 334 148 1
TRJD335*035%#RJ D 3.3 35 85 23 125 0.87 6 2000 274 246 110 1"
TRJB475*035#RJ B 4.7 35 85 23 125 1.2 6 2200 224 201 89 1
TRJB475*035#1500 B 47 35 85 23 125 1.2 6 1500 271 244 108 1
TRJC475*035#RJ C 4.7 35 85 23 125 1.2 6 1410 279 251 112 1
TRJC475*035#0600 C 4.7 35 85 23 125 1.2 6 600 428 385 171 1
TRJD475*035%#RJ D 4.7 35 85 23 125 1.2 6 1500 316 285 126 1
TRJC685*035#RJ C 6.8 35 85 23 125 1.8 6 1070 321 289 128 1
TRJC685*035#0600 C 6.8 35 85 23 125 1.8 6 600 428 385 171 1
TRJD685*035%#RJ D 6.8 35 85 23 125 1.8 6 1300 340 306 136 1"
TRJC106*035#RJ C 10 35 85 23 125 2.6 6 800 371 334 148 1
TRJC106*035#0600 © 10 35 85 23 125 2.6 6 600 428 385 171 1
TRJD106*035#RJ D 10 35 85 23 125 2.6 6 800 433 390 173 1
TRJD106*035#0250 D 10 35 85 23 125 2.6 6 250 775 697 310 1"
TRJD106*035#0400 D 10 35 85 23 125 2.6 6 400 612 551 245 1
TRJD156*035#RJ D 15 35 85 23 125 3.9 6 720 456 411 183 1
TRJD156*035#0225 D 15 35 85 23 125 3.9 6 225 816 735 327 1
TRJD226*035%#RJ D 22 35 85 23 125 5.8 6 650 480 432 192 17
TRJD226*035#0200 D 22 35 85 23 125 5.8 6 200 866 779 346 1"
TRJD226*035#0400 D 22 35 85 23 125 5.8 6 400 612 551 245 1
TRJE336*035#RJ E 33 35 85 23 125 8.7 6 590 529 476 212 1
TRJE336*035#0150 = 33 35 85 23 125 8.7 6 150 1049 944 420 1
TRJE336*035#0250 E 33 35 85 23 125 8.7 6 250 812 731 325 1
TRJU476*035RRJV U 47 35 85 23 125 12.3 10 400 642 578 257 3
TRJU476*035R0200V u 47 35 85 23 125 12.3 10 200 908 8.17 363 3
50 Volt @ 85°C
TRJA224*050#RJ A 0.22 50 85 33 125 0.3 4 7500 100 90 40 1
TRJA224*050#7000 A 0.22 50 85 33 125 0.3 4 7000 104 93 41 1
TRJA334*050#RJ A 0.33 50 85 33 125 0.3 4 7000 104 93 41 1
TRJB474*050#RJ B 0.47 50 85 33 125 0.3 4 5000 130 117 52 1
TRJB684*050#RJ B 0.68 50 85 33 125 0.3 4 4000 146 131 58 1
TRJB684*050#2000 B 0.68 50 85 33 125 0.3 4 2000 206 186 82 1
TRJB105*050#RJ B 1 50 85 33 125 0.4 4 3400 158 142 63 1
TRJB105*050#2000 B 1 50 85 33 125 0.4 4 2000 206 186 82 1
TRJC105*050#RJ C 1 50 85 33 125 0.4 4 3000 191 172 77 1
TRJC155*0504RJ C 1.5 50 85 33 125 0.6 6 2500 210 189 84 1
TRJC155*050#1500 C 1.5 50 85 33 125 0.6 6 1500 271 244 108 1
TRJC225*050#RJ c 2.2 50 85 33 125 0.8 6 1700 254 229 102 1
TRJC225*050#1000 E 22 50 85 33 125 0.8 6 1000 332 298 133 1
TRJD225*050#RJ D 2.2 50 85 33 125 0.8 4.5 2000 274 246 110 1
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TRJ Series

Professional Tantalum Chip Capacitor

RATINGS & PART NUMBER REFERENCE

Case | Capacitance | Roted | Rated | Category | Category | DCL | DF ESR | 100kHzRMS Current (mA)
Part Number Size F) Voltage | Temperature| Voltage | Temperature | Max. Max. @100kHz MSL
. W | o V) Co | @ | e |®g | 25°C | ssc | 125°C

TRJD225%050#1200 D 2.2 50 85 33 125 0.8 4.5 1200 354 318 141 1

TRJC335*050#RJ C 3.3 50 85 33 125 1.2 6 1400 280 252 112 1
TRJC335%050#1000 C 3.3 50 85 33 125 1.2 6 1000 332 298 133 1

TRJD335%050#RJ D 3.3 50 85 33 125 1.2 4.5 1100 369 332 148 1
TRJD335*050#0800 D 3.3 50 85 33 125 1.2 45 800 433 390 173 1

TRJD475*050#RJ D 4.7 50 85 33 125 1.8 4.5 900 408 367 163 1
TRJD475*050#0600 D 47 50 85 33 125 1.8 4.5 600 500 450 200 1

TRJD685*050#RJ D 6.8 50 85 33 125 26 45 700 463 417 185 1

TRJE106*050#RJ E 10 50 85 33 125 3.8 4.5 700 486 437 194 1
TRJE106*050#0300 E 10 50 85 33 125 3.8 45 300 742 667 297 1"
TRJE106*050#0400 E 10 50 85 33 125 3.8 45 400 642 578 257 1"
TRJU156*050RRJV u 15 50 85 33 125 5.6 30 500 574 517 230 3
TRJU226*050RRJV u 22 50 85 33 125 8.2 30 500 574 517 230 3

1" Dry pack option (see How to order) is recommended for reduction of stress during soldering. Dry pack parts should be treated as MSL 3.

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.

The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting.

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TRJ Series

Professional Tantalum Chip Capacitor

QUALIFICATION TABLE

106

TRJ professional series (Temperature range -55°C to +125°C)

TEST — —
Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C and / or category DCL 1.25 x initial limit
Endurance voltage (Uc) at 125°C for 2000 hours through a circuit AC/C within £10% of initial value
impedance of <0.1Q/V. Stabilize at room temperature for —
) DF initial limit
1-2 hours before measuring. ——
ESR 1.25 x initial limit

Storage Life

Store at 125°C, no voltage applied, for 2000 hours.
Stabilize at room temperature for 1-2 hours before
measuring.

Visual examination

no visible damage

DCL

1.25 x initial limit

AC/C within +10% of initial value
DF initial limit
ESR 1.25 x initial limit

Humidity

Store at 65°C and 95% relative humidity for 500 hours,
with no applied voltage. Stabilize at room temperature
and humidity for 1-2 hours before measuring.

Visual examination

no visible damage

DCL

1.5 x initial limit

AC/C within +10% of initial value
DF 1.2 x initial limit
ESR 1.25 x initial limit

Apply rated voltage (Ur) at 85°C, 85% relative humidity

Visual examination

no visible damage

DCL

2 x initial limit

Biased Humidity | for 1000 hours. Stabilize at room temperature and AC/C within £10% of initial value
humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature°C Duration(min) +20°C -550C +20°C +85°C | +125°C | +20°C
! 2 © DCL IL* n/a IL* 10xIL* |12.5x IL* IL*
Temperature 2 = 1
-~ 3 +20 15 AC/C n/a +0/-10% +5% +10/-0% | +12/-0% +5%
Stability " 85 15
< 125 15 DF IL* 1.5xIL* IL* 1.5xIL* | 2xIL* IL*
6 +20 15 ESR 125xIL% | 25xIL* | 1.25xI* | 1.25xIL* | 1.25xIL* | 1.25xI*
Visual examination no visible damage
Apply 1.3x category voltage (Uc) at 125°C for 1000 DCL initial limit
Surge Voltage gfgc"fj;%fe')j‘t‘[ﬁgﬁgh(’a”l'ﬁa(;% 7ec§:|sccht?;rg;e fe”s“i's"tgr?czegf AC/C within £5% of initial value
1000Q DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
. DCL initial limit
Me;:szl'(ca' MIL-STD-202, Method 213, Condition F AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

TDS-PTNO-0042 | Rev 1
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TRJ Series

Professional Tantalum Chip Capacitor

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,
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F97 Series
Resin-Molded Chip, Improved Reliability J-Lead

FEATURES

+ Compliant to the RoHS3 directive 2015/863/EU
+ Compliant to AEC-Q200

+ Improved Reliability - FR=0.5%/1000hrs

+ 100% Surge Current Tested

+ SMD J-lead

APPLICATIONS

+ Automotive Electronics(Engine ECU)
+ Industrial Equipment

CASE DIMENSIONS: millimeters (inches)

EIA

L+0.20

W £ 0.20 (0.008)

H£0.20 (0.008)

W, £0.20

A£0.30(0.012)

LEAD-FREE

LEAD-FREE COMPATIBLE

COMPONENT

4

RoHS

COMPLIANT

Code | EIACode |y hiic (0.008) -0.10(0.004) | -0.10(0.004) (0.008) -0.20 (0.008) S Min.
A 1206 | 3216-18 | 3.20 (0.126) 1.60 (0.063) 1.60 (0.063) 1.20 (0.047) 0.80 (0.031) 1.10 (0.043)
B 1210 | 3528-21 | 3.50(0.138) 2.80 (0.110) 1.90 (0.075) 2.20 (0.087) 0.80 (0.031) 1.40 (0.055)
c 2312 | 6032-28 | 6.00 (0.236) 3.20 (0.126) 2.60(0.102) 2.20(0.087) 1.30 (0.051) 2.90 (0.114)
N 2917 [ 734331 7.30(0.287) 4.30(0.169) 2.90(0.114) 2.40 (0.094) 1.30(0.051) 4.40 (0.173)
W, dimension applies to the termination width for a dimensional area only
A, B, C, N CASE
t w LOGO Capacitance Value in pF
T“ _—‘ 476 = 47F
. Rated Voltage Code
H Polarity A=10V
‘ Band
(Anode+) ID Code
4 A l< s —I A ]« 4 w, |——
N ]a 16V [ c [ 3V [V]
6.3V J 20V D
10V A 25V E
*Capacitance code of “P" case products are as shown below.
HOW TO ORDER
F97 1C 335 M A O
Type Rated Capacitance Tolerance Case Packaging
Voltage Code K=+10% Size See Tape & Reel
pF code: 1st two digits M = +20% See Packaging Section
represent significant figures, table
3rd digit represents multiplier above

(number of zeros to follow)

TECHNICAL SPECIFICATIONS

-55to +125°C

+85°C

+20%, +10% at 120Hz

Refer to next page

Refer to next page

After 1 minute’s application of rated voltage, leakage current at 20°C is not more than
0.01CV or 0.5pA, whichever is greater.

After 1 minute’s application of rated voltage, leakage current at 85°C is not more than
0.1CV or 5pA, whichever is greater.

After 1 minute’s application of derated voltage, leakage current at 125°C is not more than
0.125CV or 6.3pA, whichever is greater.

Category Temperature Range:
Rated Temperature:
Capacitance Tolerance:
Dissipation Factor:

ESR 100kHz:

Leakage Current:

Capacitance Change By +15% Max. at +125°C
Temperature +10% Max. at +85°C
-10% Max. at -55°C
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F97 Series
Resin-Molded Chip, Improved Reliability J-Lead

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage

pF Code 6.3V (0J) 10V (1A) 16V (1C) 20V (1D) 25V (1E) 35V (1V)
0.33 334 A
0.47 474 A
0.68 684 A A
1.0 105 A A A BM)
1.5 155 A B
2.2 225 A A A B B
3.3 335 A A A B B C
4.7 475 A/B A/B A/B c
6.8 685 B B C C N
10 106 A/B A/B/C © C/N N
15 156 B B N N

22 226 A/B A/B B/C/N C/N N

33 336 A/C B/C/N B/C/N

47 476 B/C B/C/N C/N

68 686 N

100 107 ©

150 157 Cc

Released ratings (M tolerance only)
Please contact to your local KYOCERA AVX sales office when these series are being designed in your application.

Voltage vs Temperature Rating

100%
90%
80%
70%
60%
50%
40%

30% 32%
20%
10% 1

0% T
-565°C 85°C 125°C

O Rated Voltage
B Recommended Applications Voltage in General Circuit
O Recommended Applications Voltage in Low Impedance Circuit
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F97 Series
Resin-Molded Chip, Improved Reliability J-Lead

RATINGS & PART NUMBER REFERENCE

. Capacitance Rated DCL DF @ ESR@ 100kHz RMS Current (mA) *1 AC/C
PartNumber | CaseSize | "% """ | yotage (V) | (uA) | 120Hz(%) | 100kHz(@) [ 25°¢ |  8c |  125°%C %) MSL
6.3 Volt
F970J335#AA A 3.3 6.3 0.5 4 4.5 129 116 52 * 3
F970J156#BA B 15 6.3 0.9 6 2.0 206 186 82 i 3
F970J226#AA A 22 6.3 1.4 12 2.5 173 156 69 * 3
F970J226#BA B 22 6.3 1.4 8 1.9 212 190 85 i 3
F970J336#AA A 33 6.3 2.1 12 2.5 173 156 69 * 3
F970J336#CC C 33 6.3 2.1 6 1.1 316 285 126 i 3
F970J476#BA B 47 6.3 3.0 8 1.0 292 262 117 * 3
F970J476#CC C 47 6.3 3.0 6 0.9 350 315 140 & 3
F970J157#CC C 150 6.3 9.5 12 0.7 396 357 159 * 3
10 Volt
FO71A225#AA A 2.2 10 0.5 4 5.0 122 110 49 * 3
F971A335#AA A 3.3 10 0.5 4 4.5 129 116 52 & 3
FO71A475#AA A 4.7 10 0.5 6 4.0 137 123 55 * 3
F971A475#BA B 4.7 10 0.5 6 2.8 174 157 70 L 3
F971A685#BA B 6.8 10 0.7 6 2.5 184 166 74 * 3
F971A106#AA A 10 10 1.0 6 3.0 158 142 63 & 3
F971A106#BA B 10 10 1.0 6 2.0 206 186 82 * 3
F971A156#BA B 15 10 1.5 6 2.0 206 186 82 & 3
FO971A226#AA A 22 10 2.2 15 3.0 158 142 63 * 3
F971A226#BA B 22 10 2.2 8 1.9 212 190 85 &7 3
F971A336#BA B 33 10 3.3 8 1.9 212 190 85 * 3
F971A336#CC C 33 10 3.3 6 1.1 316 285 126 i 3
F971A336#NC N 33 10 3.3 6 0.7 463 417 185 * 3
F971A476#BA B 47 10 47 10 1.0 292 262 117 & 3
F971A476#CC C 47 10 4.7 8 0.9 350 315 140 * 3
F971A476#NC N 47 10 4.7 6 0.7 463 417 185 £ 3
F971A686#NC N 68 10 6.8 6 0.6 500 450 200 * 3
F971A107#CC C 100 10 10.0 10 0.7 396 357 159 i 3
16 Volt
F971C105#AA A 1 16 0.5 4 7.5 100 90 40 * 3
FO71C225#AA A 2.2 16 0.5 4 5.0 122 110 49 i 3
F971C335#AA A 3.3 16 0.5 4 4.5 129 116 52 * 3
F971C475#AA A 4.7 16 0.8 8 4.0 137 123 55 i 3
F971C475#BA B 4.7 16 0.8 6 2.8 174 157 70 * 3
F971C685#BA B 6.8 16 1.1 6 2.5 184 166 74 © 3
F971C106#AA A 10 16 1.6 8 3.5 146 132 59 * 3
F971C106#BA B 10 16 1.6 6 2.1 201 181 80 i 3
F971C106#CC C 10 16 1.6 6 1.5 271 244 108 * 3
F971C226#BA B 22 16 3.5 8 1.9 212 190 85 i 3
F971C226#CC C 22 16 3.5 8 1.1 316 285 126 * 3
F971C226#NC N 22 16 Si5) 6 0.7 463 417 185 i 3
F971C336#BA B 33 16 5.3 10 2.1 201 181 80 * 3
F971C336#CC C 33 16 5.3 8 1.1 316 285 126 & 3
F971C336#NC N 33 16 53 6 0.7 463 417 185 * 3
F971C476#CC C 47 16 7.5 10 1.1 316 285 126 © 3
F971C476#NC N 47 16 7.5 8 0.7 463 417 185 * 3
20 Volt
F971D105#AA A 1 20 0.5 4 7.5 100 90 40 * 3
F971D155#AA A 1.5 20 0.5 4 6.7 106 95 42 * 3
F971D225#AA A 2.2 20 0.5 6 6.3 109 98 44 * 3
F971D335#BA B 3.3 20 0.7 4 3.1 166 146 66 & 3
F971D475#AA A 47 20 0.9 8 4.0 137 123 55 * 3
F971D475#BA B 47 20 0.9 6 2.8 174 157 70 © 3
F971D685#CC C 6.8 20 1.4 6 1.8 247 222 99 * 3
F971D106#CC C 10 20 2.0 6 1.5 271 244 108 &2 3
F971D156#NC N 15 20 3.0 6 0.7 463 417 185 * 3
F971D226#CC C 22 20 4.4 8 1.1 316 285 126 i 3
F971D226#NC N 22 20 4.4 6 0.7 463 417 185 * 3
25 Volt
FO71E684#AA A 0.68 25 0.5 4 7.6 99 89 40 * 3
FO971E105#AA A 1 25 0.5 4 7.5 100 90 40 & 3
FO971E225#BA B 2.2 25 0.6 4 3.8 150 135 60 * 3
F971E335#BA B 3.3 25 0.8 4 3.5 156 140 62 © 3
F971E685#CC C 6.8 25 1.7 6 1.8 247 222 99 * 3
F971E106#NC N 10 25 2.5 6 1.0 387 349 155 o 3
F971E156#NC N 15 25 3.8 6 0.7 463 417 185 * 3
FO71E226#NC N 22 25 5.5 6 0.7 463 417 185 & 3
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F97 Series
Resin-Molded Chip, Improved Reliability J-Lead

RATINGS & PART NUMBER REFERENCE

q Capacitance Rated DCL DF @ ESR@ 100kHz RMS Current (mA) *1AC/C
PartNumber | CaseSize | "™ """ | yopage (v) | (uA) | 120Hz(%)| 100kHz(@) [ 25°¢ | s8c |  125°%C %) MSL
35 Volt
F971V334#AA A 0.33 35 0.5 4 12.0 79 71 32 = 3
FO71VA74#AA A 0.47 35 0.5 4 10.0 87 78 35 * 3
F971V684#AA A 0.68 35 0.5 4 7.6 99 89 40 i 3
F971V105MBA B 1 35 0.5 4 4.0 146 131 58 N 3
F971V155#BA B 1.5 35 0.5 4 4.0 146 131 58 * 3
F971V225#BA B 2.2 35 0.8 4 3.8 150 135 60 * 3
F971V335#CC C 3.3 35 1.2 4 2.0 235 211 94 = 3
F971V475#CC C 47 35 1.6 6 1.8 247 222 99 * 3
F971V685#NC N 6.8 35 2.4 6 1.0 387 349 155 u 3
F971V106#NC N 10 35 3.5 6 1.0 387 349 155 * 3
*1: AC/C Marked “*"
#: "M" for +20% tolerance, "K" for + 10% tolerance.
Moisture Sensitivity Level (MSL) is defined according to J-STD-020.
Item All Case (%)
Damp Heat 10
Temperature cycles +5
Resistance soldering heat 15
Surge 5
Endurance +10
Load Humidity +10
QUALIFICATION TABLE
F97 series (Temperature range -55°C to +125°C)
TEST =
Condition
At 85°C, 85% R.H., 1000 hours (No voltage applied)
Damp Heat Capacitance Change ... Refer to the table above (*1)
(Steady State) Dissipation Factor ... Initial specified value or less
Leakage Current .........ccccocveuneenee. 125% or less than the initial specified value
After 1000 hour's application of rated voltage in series with a 33Q resistor at 85°C, 85% R.H.,
capacitors meet the characteristics requirements table below.
Load Humidity Capacitance Change ... Refer to the table above (*1)
Dissipation Factor . ... 120% or less than the initial specified value
Leakage Current . ... 200% of less than the initial specified value
At-55°C / +125°C, 30 minutes each, 1000 cycles
Capacitance Change ... Refer to the table above (*1)
Temperature Cycles Dissipation Factor . ... Initial specified value or less
Leakage Current .... ... Initial specified value or less
10 seconds reflow at 260°C, 5 seconds immersion at 260°C.
Resistance to Capacitance Change ... Refer to the table above (*1)
Soldering Heat Dissipation Factor ... Initial specified value or less
Leakage Current ..........cccccevuunnee. Initial specified value or less
Solderability After immersing capacitors completely into a solder pot at 245°C for 2 to 3 seconds,
more than 3/4 of their electrode area shall remain covered with new solder.
After application of surge voltage in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFF, for 1000
successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.
Surge Capacitance Change ................. Refer to the table above (*1)
Dissipation Factor Initial specified value or less
Leakage Current Initial specified value or less
After 2000 hours’ application of rated voltage in series with a 3Q resistor at 85°C, or derated voltage in series with a 3Q
resistor at 125°C, capacitors shall meet the characteristic requirements in the table above.
Endurance Capacitance Change .... ... Refer to the table above (*1)
Dissipation Factor Initial specified value or less
Leakage Current ... Initial specified value or less
After applying the pressure load of 17.7N for 60 seconds horizontally to the center of capacitor side body e
Shear Test which has no electrode and has been soldered beforehand on a substrate, there shall be found neither 177N (1.8kg + )

exfoliation nor its sign at the terminal electrode

For 60 seconds.

Terminal Strength

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at both of the
opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with a specified
jig at the center of the substrate so that substrate may bend byTmm as illustrated. Then, there shall be found no
remarkable abnormality on the capacitor terminals.

i —-@-—v

Failure Rate

0.5% per 1000 hours at 85°C, Vg with 0.1Q/V series impedance, 60% confidence level.
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F97 Series
Resin-Molded Chip, Improved Reliability J-Lead

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

High Rel. ey L
& SpeCIal low DCL Hermetic

_*

High Temp [ THJ H THJ ] F97-HT3
200°C 175°C auto 135°C auto

f \ — T
. TRJ M F91-AJ6 F97
Industrial & professional L G auto professional
Automotive A
TAJ ng-m] [ng-m]
auto *T/*U auto *T/*U auto auto
A A A
E:E
Standard
TAJ Fo1 <
Standard TAJ TAC TPC
Low Profile Low Profile microchip K microchip Low ESR j
i TIN g ‘ TLC F98-AS1 Fo8
ngh cv [ (D ) ] [ rEEET ] ”",‘j::;b' D
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F97-HT3 Series
High Temperature 135°C, Resin-molded Chip, High Reliability

FEATURES

Compliant to the RoHS3 directive 2015/863/EU
+ High Temperature 135°C
+ AEC-Q200 Qualified

4

LEAD-FREE

RoHS
Failure Rate Level 0.5%/ 1000 hrs LEAD'ggaEP%?‘“SmT'BLE COMPLIANT
100% Surge Current Tested
APPLICATIONS
+ Automotive Electronics (Engine ECU, Transmission, Oil Pump)
Industrial Equipment
CASE DIMENSIONS: millimeters (inches)
EIA L$0.20 W £0.20 (0.008) | H#0.20 (0.008) W, +0.20 A+0.30(0.012) R
Code | EIACode |\ p/ic (0.008) -0.10(0.004) | -0.10(0.004) (0.008) -0.20 (0.008) S Min.
A 1206 | 3216-18 | 3.20(0.126) 1.60 (0.063) 1.60 (0.063) 1.20 (0.047) 0.80 (0.031) 1.10 (0.043)
B 1210 [ 3528-21 | 3.50(0.138) 2.80(0.110) 1.90 (0.075) 2.20 (0.087) 0.80 (0.031) 1.40 (0.055)
c 2312 | 6032-28 | 6.00 (0.236) 3.20 (0.126) 2.60 (0.102) 2.20 (0.087) 1.30 (0.051) 2.90(0.114)
N 2917 | 7343-31| 7.30(0.287) 4.30 (0.169) 2.90 (0.114) 2.40 (0.094) 1.30 (0.051) 4.40 (0.173)
W, dimension applies to the termination width for a dimensional area only
A, B, C, N CASE
L w LOGO Capacitance Value in pF
rﬁ _-‘ |/ 476=474F
. Rated Voltage Code
H Polarity A=10V
1 Band ID Code
(Anode+)
4 A l< s —I A ]« 4 w, }—-
v G 6V [ c ][ 3v [ V]
6.3V J 20V D
10V A 25V E
*Capacitance code of “P”" case products are as shown below.
HOW TO ORDER
F97 1C 335 M A O HT3
Type Rated Capacitance Tolerance Case Packaging Temperature
Voltage Code K=1+10% Size See Tape & Reel Range
pF code: 1st two digits M = +20% See Packaging Section 135°C MAX
represent significant figures, table
3rd digit represents multiplier above
(number of zeros to follow)
TECHNICAL SPECIFICATIONS
Category Temperature Range -55to +135°C
Rated Temperature +95°C
Capacitance Tolerance +20%, +10% at 120Hz
Dissipation Factor Refer to next page
ESR 100kHz Refer to next page
Leakage Current* After 1 minute’s application of rated voltage, leakage current at 20°C is not more
than 0.01CV or 0.5pA, whichever is greater.
After 1 minute’s application of rated voltage, leakage current at 95°C is not more
than 0.1CV or 5pA, whichever is greater.
After 1 minute’s application of derated voltage, leakage current at 135°C is not more
than 0.125CV or 6.3pA, whichever is greater.
Capacitance Change By Temperature |+15% Max. at +125°C
+10% Max. at +85°C
-10% Max. at -55°C
*As for the surge voltage and derated voltage at 135°C, refer to page precautions for details.
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 1 3

TDS-PTNO-0001 | Rev 1

MER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —


http://www.avx.com/disclaimer/

F97-HT3 Series
High Temperature 135°C, Resin-molded Chip, High Reliability

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage

HF Code 6.3V (0J) 10V (1A) 16V (1C) 20V (1D) 25V (1E) 35V (1V)
0.33 334 A
0.47 474 A
0.68 684 A A

1 105 A A A B
1.5 155 A B
2.2 225 A B B
3.3 335 A A A B B C
47 475 A/B A/B A C
6.8 685 C N
10 106 A/B A/B/C C/N N
15 156 B B N

22 226 A/B B/C C/N

33 336 A/C B/C B/C/N

47 476 B B/C/N C/N

68 686 N

100 107 C

Released ratings
Please contact to your local KYOCERA AVX sales office when these series are being designed in your application.

Voltage vs Temperature Rating

100%
90%
80%
70%
60%
50%
40%
30%
20% A
10% 1

0% T
-565°C 95°C 135°C

32%

[ Rated Voltage
B Recommended Applications Voltage in General Circuit
[0 Recommended Applications Voltage in Low Impedance Circuit

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F97-HT3 Series
High Temperature 135°C, Resin-molded Chip, High Reliability

RATINGS & PART NUMBER REFERENCE

. | Capacitance | Rated Leakage DF @ ESR @ 100kHz RMS Current (mA) *1AC/C
PartNumber | CaseSize | ") | Voltage (V) | Current (ua) | 120Hz (%) | 1000z @) 3506 T ssc | 135% %) MSL
6.3 Volt
F970J335#AAHT3 A 3.3 6.3 0.5 4 4.5 129 116 52 & 3
F970J156#BAHT3 B 15 6.3 0.9 6 2.0 206 186 82 * 3
F970J336#AAHT3 A 33 6.3 2.1 12 2.5 173 156 69 J 3
F970J336#CCHT3 C 33 6.3 2.1 6 1.1 316 285 126 * 3
F970J476#BAHT3 B 47 6.3 3.0 8 1.0 292 262 117 & 3
10 Volt
F971A335#AAHT3 A 3.3 10 0.5 4 4.5 129 116 52 & 3
F971A475#AAHT3 A 47 10 0.5 6 4.0 137 123 55 * 3
F971A475#BAHT3 B 4.7 10 0.5 6 2.8 174 157 70 & 3
F971A106#AAHT3 A 10 10 1.0 6 3.0 158 142 63 * 3
F971A106#BAHT3 B 10 10 1.0 6 2.0 206 186 82 i 3
F971A156#BAHT3 B 15 10 1.5 6 2.0 206 186 82 * 3
F971A226#AAHT3 A 22 10 2.2 15 3.0 158 142 63 & 3
F971A226#BAHT3 B 22 10 2.2 8 1.9 212 190 85 * 3
F971A336#BAHT3 B 33 10 3.3 8 1.9 212 190 85 & 3
F971A336#CCHT3 C 33 10 3.3 6 1.1 316 285 126 * 3
F971A476#BAHT3 B 47 10 4.7 10 1.0 292 262 117 i 3
F971A476#CCHT3 C 47 10 4.7 8 0.9 350 315 140 * 3
F971A476#NCHT3 N 47 10 4.7 6 0.7 463 417 185 & 8
F971A686#NCHT3 N 68 10 6.8 6 0.6 500 450 200 * 3
F971A107#CCHT3 C 100 10 10.0 10 0.7 396 357 159 & 3]
16 Volt
F971C105#AAHT3 A 1 16 0.5 4 7.5 100 920 40 2 3
F971C225#AAHT3 A 2.2 16 0.5 4 5.0 122 110 49 * 3
F971C335#AAHT3 A 3.3 16 0.5 4 4.5 129 116 52 & 3
F971C475#AAHT3 A 4.7 16 0.8 8 4.0 137 123 55 * 3
F971C475#BAHT3 B 4.7 16 0.8 6 2.8 174 157 70 & 3
F971C106#AAHT3 A 10 16 1.6 8 3.5 146 132 59 * 3
F971C106#BAHT3 B 10 16 1.6 6 2.1 201 181 80 2 3
F971C106#CCHT3 C 10 16 1.6 6 1.5 271 244 108 * 3
F971C226#BAHT3 B 22 16 3.5 8 1.9 212 190 85 & 8
F971C226#CCHT3 C 22 16 3.5 8 1.1 316 285 126 * 3
F971C336#BAHT3 B 33 16 5.3 10 2.1 201 181 80 & 3
F971C336#CCHT3 C 33 16 5.3 8 1.1 316 285 126 * 3
F971C336#NCHT3 N 33 16 558 6 0.7 463 417 185 2 3
F971C476#CCHT3 C 47 16 7.5 10 1.1 316 285 126 * 3
F971C476#NCHT3 N 47 16 7.5 8 0.7 463 417 185 & 3
20 Volt
F971D105#AAHT3 A 1 20 0.5 4 7.5 100 90 40 & 3
F971D155#AAHT3 A 1.5 20 0.5 4 6.7 106 95 42 * 3
F971D335#BAHT3 B 3.3 20 0.7 4 3.1 166 149 66 & 3
F971D475#AAHT3 A 4.7 20 0.9 8 4.0 137 123 55 * 3
F971D226#CCHT3 C 22 20 4.4 8 1.1 316 285 126 i 3
F971D226#NCHT3 N 22 20 4.4 6 0.7 463 417 185 * 3
25 Volt
F971E684#AAHT3 A 0.68 25 0.5 4 7.6 99 89 40 * 3
F971E105#AAHT3 A 1 25 0.5 4 7.5 100 90 40 & 3
FO71E225#BAHT3 B 2.2 25 0.6 4 3.8 150 135 60 * 3
F971E335#BAHT3 B 3.3 25 0.8 4 3.5 156 140 62 2 3
F971E685#CCHT3 C 6.8 25 1.7 6 1.8 247 222 99 * 3
F971E106#CCHT3 C 10 25 2.5 6 1.6 262 236 105 & 3
F971E106#NCHT3 N 10 25 2.5 6 1.0 387 349 155 * 3
F971E156#NCHT3 N 15 25 3.8 6 0.7 463 417 185 & 3
35 Volt
F971V334#AAHT3 A 0.33 35 0.5 4 12.0 79 71 32 & 3
FO71V474#AAHT3 A 0.47 35 0.5 4 10.0 87 78 35 * 3
F971V684#AAHT3 A 0.68 35 0.5 4 7.6 99 89 40 * 3
F971V105#BAHT3 B 1 35 0.5 4 4.0 146 131 58 * 3
F971V155#BAHT3 B 1.5 35 0.5 4 4.0 146 131 58 & 3
F971V225#BAHT3 B 2.2 35 0.8 4 3.8 150 135 60 * 3
F971V335#CCHT3 C 3.3 35 1.2 4 2.0 235 211 94 & 8]
F971V475#CCHT3 C 4.7 35 1.6 6 1.8 247 222 99 * 3
F971V685#NCHT3 N 6.8 35 2.4 6 1.0 387 349 155 i 3
F971V106#NCHT3 N 10 35 3.5 6 1.0 387 349 155 * 3
Item All Case (%) *1: AC/C Marked “*"
Damp Heat +10 #:"M" for £20% tolerance, "K" for + 10% tolerance.
Temperature cycles 5 Moisture Sensitivity Level (MSL) is defined according to J-STD-020.
Resistance soldering heat 15
Surge uly
Endurance +10
Load Humidity +10

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F97-HT3 Series
High Temperature 135°C, Resin-molded Chip, High Reliability

QUALIFICATION TABLE
TEST F97-HT3 series (Temperature range -55°C to +135°C)
Condition
At 85°C, 85% RH For 1000 hours (No voltage applied)
Damp Heat Capacitance Change.............. Refer to the table above (*1)
(Steady State) Dissipation Factor .. ... Initial specied value or less
Leakage Current ... 125% or less than the initial specified value
After 1000 hours application of rated voltage in series with a 33Q resistor at 85°C, 85% RH capacitors
meet the characteristics requirements table below.
Load Humidity Capacitance Change ............ Refer to the table above (*1)
Dissipation Factor .. . 120% or less than the Initial specified value
Leakage Current ... 200% or less than the initial specified value

At-55°C / +135°C,For 30 minutes each,1000 cycles
Capacitance Change ............ Refer to the table above (*1)
Dissipation Factor .. ... Initial specified value or less
Leakage Current ... Initial specified value or less

Temperature Cycles

10 seconds reow at 260°C, 5 seconds immersion at 260°C.

Resistance to Capacitance Change ............ Refer to the table above (*1)
Soldering Heat Dissipation Factor .. . Initial specified value or less
Leakage Current ... Initial specified value or less

After immersing capacitors completely into a solder pot at 245°C for 2 to 3 seconds, more than 3/4 of their electrode area shall remain

Solderability covered with new solder.

After application of surge in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFFfor 1000 successive test
cycles at 95°C,capacitors shall meet the characteristic requirements table below.

Surge* Capacitance Change ...............Refer to the table above (*1)

Dissipation Factor .. ...Initial specified value or less

Leakage Current ...Initial specified value or less

After 2000 hours application of rated voltage in series with a 3Q resistor at 95°C,or derated voltage in series with a 3Q
resistor at 135°C,capacitors shall meet the characteristic requirements table below.

Endurance* Capacitance Change .. Refer to the table above (*1)
Dissipation Factor .. Initial specified value or less
Leakage Current .. Initial specified value or less
After applying the pressure load of 17.7N for 60 seconds horizontally to the center of capacitor side body e
Shear Test which has no electrode and has been soldered beforehand on a substrate, there shall be found neither 177N (1.8kg -
exfoliation nor its sign at the terminal electrode. For 60 seconds

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at both of the
opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with a specified |,
jig at the center of the substrate so that substrate may bend by Tmm as illustrated. Then, there shall be found no
remarkable abnormality on the capacitor terminals.

Terminal Strength

* As for the surge voltage and derated voltage at 135°C, refer to page precautions for details.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F97-HT3 Series
High Temperature 135°C, Resin-molded Chip, High Reliability

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

High Rel.
& Special

High Temp

Industrial &
Automotive

Standard

Standard
Low Profile

High CV

[ ™J ] [ THH ]
ultra 230°C COTS+
Tow DCL Hermetic

_#

F93-AJ6 ] [
auto

F98-AJ6

auto

)

[

THJ H THJ ]
200°C 175°C auto
fa a\
TRJ ( TRM F91-AJ6
professional L e auto
A0
auto *T/*U
A
e
TAJ F91 |«
[ TAJ ] [ TAC ]_,{ TPC ]
Low Profile microchip microchip
\ Low ESR Y,
¥ v
H i ] [ T ] FOgAS1
undertab microchip fused :
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TRM Professional Multianode
Tantalum Ultra Low ESR Capacitor

FEATURES
+ Improved Reliability — 0.5%/1khrs (Twice Better than Standard) ‘ A

+ DCL Reduced by 25% to 0.0075 CV

. . . . LEAD-FREE
Robust Against Higher Thermo-mechanical Stresses During LEAD-FREE COMPATIBLE RoHS
Assembly Process COMPONENT COMPLIANT
* Multi-anode Construction SnPb termination option is not
+ Super Low ESR RoHS compliant.

+ 100% Surge Current Tested

+ CV Range 4.7-1500pF / 2.5-50V

+ “Mirror” Construction Used With D case Capacitors Reduces ESL to Half
+ Automotive, Medical, Aerospace, Military and Other Hi-End Applications

APPLICATIONS

+ Automotive, Avionics and Industrial High Power DC/DC Convertors

L - w
’- 5 '* _—| MULTIANODE TRM D LOW SELF
b MULTIANODE INDUCTANCE CONSTRUCTION
KN I’I_Fl CONSTRUCTION “MIRROR” DESIGN
I S Y Y
MARKING
D, E, U CASE
LOGO Capacitance Value in pF
227 = 220pF
Polaiy A 297 A < raeavoragecoie  CASE DIMENSIONS: millimeters (inches)
an A=10V
frosen XXXXX <1 Code — EIA EIA L£0.20 W+0.20 (0.008) | H+0.20 (0.008) | W,*0.20 A+0.30 (0.012) _—
® | Code | Metric (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008) in.
D 2917 | 734331 | 7.30(0.287) | 4.30(0.169) 2.90(0.114) | 2.40 (0.094) 1.30 (0.051) | 4.40(0.173)
E 2917 | 734343 | 7.30(0.287) | 4.30(0.169) 4.10(0.162) | 2.40(0.094) 1.30 (0.051) | 4.40(0.173)
u 2924 | 7361-43 | 7.30(0.287) | 6.10(0.240) 410(0.162) | 3.10(0.122) 1.30 (0.051) | 4.40(0.173)
W, dimension applies to the termination width for A dimensional area only.
HOW TO ORDER
TRM E 108 * 004 R 0023
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESR in mQ
See table pF code: 1st two digits K=%10% 002 = 2.5Vdc R = Pure Tin 7" Reel
above represent significant figures, M = +20% 004 = 4Vdc S = Pure Tin 13" Reel
3rd digit represents multiplier 006 = 6.3Vdc H =Tin Lead 7" Reel
(number of zeros to follow) 010 =10Vdc K =Tin Lead 13" Reel
012 =12Vvdc H, K = Non RoHS
016 = 16Vdc H, K = Please Contact
020 = 20Vdc Manufacturer
025 =25Vdc
035 =35Vdc
050 = 50Vdc
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 4.7 pF to 1500 pF
Capacitance Tolerance: +10%; +20%
Rated Voltage (V) < +85°C: 2.5 4 6.3 10 12 16 20 25 35 50
Category Voltage (V) <+125°C: 1.7 2.7 4 7 8 10 13 17 23 33
Surge Voltage (V) < +85°C: 3.3 52 8 13 16 20 26 32 46 65
Surge Voltage (V) <+125°C: 2.2 3.4 5 8 10 13 16 20 28 40
Temperature Range: -55°C to +125°C
Reliability: 0.5% per 1000 hours at 85°C, V, with 0.1Q/V series impedance,

60% confidence level
Meets requirements of AEC-Q200

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TRM Professional Multianode
Tantalum Ultra Low ESR Capacitor

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V;) to 85°C
IF | Code | 2.5V (e) 4V (G) 6.3V(J) | 10V(A) | 12v(B) | 16V(C) | 20v(D) | 25V(E) | 35V (V) | 50V (T)
47 475 D(200)
6.8 685
10 106 D(120)
15 156
D(7
2 226 E(6((J,1030)
33 336 D(65) E(50,65)
47 476 D(100) D(55) E(65)
68 686
100 107 E(35,45)
150 157 D(45) E(30,40) E(35)
220 227 D(35) E(35) U(30,40)
330 337 D(35) D(35) E(35)
470 477 D(35) E(30) U(23,30)
680 687 E(23) U(18,23)
1000 | 108 D(25) u(E1(§Z)3)
1500 | 158 U(E1(;'82)3)

Released ratings, (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TRM Professional Multianode
Tantalum Ultra Low ESR Capacitor

RATINGS & PART NUMBER REFERENCE

Case | Capacitance | Réted | Rated | Category | Category | DCL | DF o 100kHz RMS Current ()
Part Number : Voltage | Temperature | Voltage | Temperature | Max. Max. y MSL
Size (uF) 5 5 @ 100kHz
) V) ) (WA) (%) (ma) 25°C | 85°C | 125°C
2.5 Volt @ 85°C
TRMD108*002#0025 D 1000 2.5 85 1.7 125 18.8 8 25 3.194 2.874 1.277 3
TRME158*002#0018 E 1500 2.5 85 17 125 28.1 6 18 3.873 3.486 1.549 3
TRMU158+002R0018 u 1500 2.5 85 1.7 125 225 6 18 4.048 3.643 1.619 3
TRMU158*002R0023 u 1500 2.5 85 1.7 125 22.5 6 23 3.581 3.223 1.433 3
4 Volt @ 85°C
TRMD337+004#0035 D 330 4 85 2.7 125 9.9 8 35 2.699 2.429 1.080 3
TRMD477*004#0035 D 470 4 85 2.7 125 14.1 8 35 2.699 2.429 1.080 3
TRME687*004#0023 E 680 4 85 2.7 125 20.4 6 23 3.426 3.084 1.370 3
TRME108*004#0023 E 1000 4 85 2.7 125 30 6 23 3.426 3.084 1.370 3
TRMU108*004R0018 u 1000 4 85 2.7 125 30 6 18 4.048 3.643 1.619 3
TRMU108*004R0023 u 1000 4 85 27 125 30 6 23 3.581 3.223 1.433 3
6.3 Volt @ 85°C
TRMD337*006#0035 D 330 6.3 85 4 125 14.9 8 35 2.699 2.429 1.080 3
TRME477*006#0030 E 470 6.3 85 4 125 21.2 6 30 3.000 2.700 1.200 3
TRMU687+006R0018 u 680 6.3 85 4 125 30.6 6 18 4.048 3.643 1.619 3
TRMU687*006R0023 u 680 6.3 85 4 125 30.6 6 23 3.581 3.223 1.433 3
10 Volt @ 85°C
TRMD157+010#0045 D 150 10 85 7 125 11.3 8 45 2.380 2.142 0.952 3
TRMD227*010#0035 D 220 10 85 7 125 16.5 8 35 2.699 2.429 1.080 3
TRME337+010#0035 E 330 10 85 7 125 24.8 6 35 2.777 2.500 1.111 3
TRMU477*010R0023 u 470 10 85 7 125 353 8 23 3.581 3.223 1.433 3
TRMU477*010R0030 ] 470 10 85 7 125 353 8 30 3.136 2.822 1.254 3
12 Volt @ 85°C
TRME227*012#0035 | E | 220 [ 12 ] 85 [ 84 ] 125 [ 198 | 6 | 35 [ 2777 ] 2500 | 1111 [ 3
16 Volt @ 85°C
TRMD476*016#0100 D 47 16 85 10 125 5.6 8 100 1.597 1.437 0.639 3
TRME157*016#0030 E 150 16 85 10 125 18 6 30 3.000 2.700 1.200 3
TRME157*016#0040 E 150 16 85 10 125 18 6 40 2.598 2.338 1.039 3
TRMU227*016R0030 ] 220 16 85 10 125 26.4 8 30 3.136 2.822 1.254 3
TRMU227*016R0040 ] 220 16 85 10 125 26.4 8 40 2716 2.444 1.086 3
20 Volt @ 85°C
TRMD476*020#0055 D 47 20 85 13 125 7.1 8 55 2.153 1.938 0.861 3
TRME107*020#0035 E 100 20 85 13 125 15 6 35 2777 2.500 1.111 3
TRME107%020#0045 E 100 20 85 13 125 15 6 45 2.449 2.205 0.980 3
TRME157%020#0035 E 150 20 85 13 125 30 10 35 2.777 2.500 1.111 3
25 Volt @ 85°C
TRMD336*025#0065 | D | 33 [ 25 ] 85 [ 17 ] 125 [ 62 ] 8 [ 65 [ 1981 [ 1783 [ 0792 [ 3
TRME476%025#0065 | E | 47 [ 25 | 85 [ 17 ] 125 | 88 | 6 [ 65 | 2038 | 1834 | 0815 [ 3
35 Volt @ 85°C
TRMD106*035#0120 D 10 35 85 23 125 2.6 8 120 1.458 1.312 0.583 3
TRMD226*035#0070 D 22 35 85 23 125 5.8 8 70 1.909 1.718 0.763 3
TRME226*035#0060 E 22 35 85 23 125 5.8 6 60 2.121 1.909 0.849 3
TRME226*035#0100 E 22 35 85 23 125 58 6 100 1.643 1.479 0.657 3
TRME336*035#0050 E 33 35 85 23 125 8.7 6 50 2.324 2.091 0.930 3
TRME336*035#0065 E 33 35 85 23 125 8.7 6 65 2.038 1.834 0.815 3
50 Volt @ 85°C
TRMD475%050#0200 | D | 4.7 [ 50 ] 85 [ 33 ] 125 [ 78 | 8 | 200 | 1129 [ 1016 [ 0452 | 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.

The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting.

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TRM Professional Multianode
Tantalum Ultra Low ESR Capacitor

QUALIFICATION TABLE

TRM professional multianode series (Temperature range -55°C to +125°C)

TEST — P
Condition Characteristics
Visual examination no visible damage
(]
Apl?ly rat;d vo:tfgseo((lz.l;) atzﬁgochand /tzr cat:gory ) boL initial limit
Endurance | ‘O"a9e (U0 or 2777 hours through a cireutt 7y e ¢ within +10% of initial value
impedance of <0.1Q/V. Stabilize at room temperature
} DF initial limit

for 1-2 hours before measuring.

ESR 1.25 x initial limit

Storage Life

Store at 125°C, no voltage applied, for 2000 hours.
Stabilize at room temperature for 1-2 hours before
measuring.

Visual examination

no visible damage

DCL

1.25 x initial limit

AC/C within £10% of initial value
DF initial limit
ESR 1.25 x initial limit

Humidity

Store at 65°C and 95% relative humidity for 500 hours,
with no applied voltage. Stabilize at room temperature
and humidity for 1-2 hours before measuring.

Visual examination

no visible damage

DCL

1.5 x initial limit

AC/C within +10% of initial value
DF 1.2 x initial limit
ESR 1.25 x initial limit

Apply rated voltage (Ur) at 85°C, 85% relative humidity

Visual examination

no visible damage

DCL

2 x initial limit

Biased Humidity | for 1000 hours. Stabilize at room temperature and AC/C within +10% of initial value
humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature°C Duration(min) +20°C | -55°C +20°C +85°C | +125°C | +20°C
12 +522 12 DCL IL* n/a IL* 10xIL* [12.5xIL*|  IL*
Tes"':gg;'l?tt;"e 3 120 15 AC/C na | +0/10%| 5% | +10/-0% |+12/0% | 5%
4 *85 15 DF Ix [15xIk| x| 15xILF | 2xIx | I
5 +125 15
6 +20 15 ESR 125xIL* | 25xIL* | 125xIL* | 1.25xIL* | 1.25xIL* | 1.25xIL*
Visual examination no visible damage
Apply 1.3x cate?gory vqltage (Uc) at 125°C fo'r 1000 DoL initial limit
Surge cycles of duration 6 min (30 seg charge, 5 mln 30 sec AC/C ‘within £5% of initial value
Voltage discharge) through a charge / discharge resistance of ——
1000Q DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
. DCL initial limit
Megi?gzl'(ca' MIL-STD-202, Method 213, Condition F AC/C within 5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within 5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

TDS-PTNO-0004 | Rev 1
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TRM Professional Multianode
Tantalum Ultra Low ESR Capacitor

SOLID ELECTROLYTIC CAPACITOR ROADMAP
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TMJ Tantalum
SMD S1gma™ Series Capacitors

The S1gma™ series is offering a next generation of statistical screening

and process control enhancement of tantalum capacitors for professional A

applications with improved reliability and extremely low DCL needs. weav-ries commaree. ROHS
COMPONENT COMPLIANT

FEATURES

+ -5510 +125°C Operation Temperature + (2x Improvement Over Commercial Series)

+ Basic Reliability Better than 0.5%/1000 hours + Improved DCL Limits 0.001CV* and 0.005CV

+ 100% Surge Current Tested

S1gma™ Prime — Utilizes 3 STgma™ electrical screening to remove possible maverick parts from the
distribution.

S1gma™ Premium - STgma™ Prime, with addition of capability statistical screening utilizing the
KYOCERA AVX patented Q-Process to effectively remove components that may experience excessive
parametric shifts or instability in operational life.

S1gma™ Pro Custom — A custom option where specific parameter limits and screening methods can be agreed

based on 3 STgma™ and Q-Process statistical screening based on capability techniques.
TMJ CONSTRUCTION *selected codes, 0.001CV limit is available with STgma™ Premium and Pro Custom options only

APPLICATIONS

"‘7 t 4" [ + Wireless Battery Operated Sensors + Avionics

T « TPM + Safety Systems
KN I-l_rl + Automotive + Energy Harvesting

_J R F s—of A l_k |- For additional information on Q-process please consult the KYOCERA AVX technical publication
“Reaching the Highest Reliability for Tantalum Capacitors”
MARKING (see the link: http://www.avx.com/docs/techinfo/Qprocess.pdf)
A B,C,D,E UCASE CASE DIMENSIONS: millimeters (inches)
LOGO Capacitance Value in pF
227220 ’ Code | EIA EIA L£0.20 W+0.20 (0.008) | H+0.20(0.008) | W,0.20 A+0.30 (0.012) ST
A 227 A | e votaga o Code | Metric (0.008) -0.10 (0.004) | -0.10(0.004) (0.008) -0.20 (0.008)
XXX ~—- 10 Gode A 1206 | 3216-18 | 3.20(0.126) | 1.60 (0.063) 1.60(0.063) | 1.20(0.047) | 0.80(0.031) | 1.10(0.043)
B 1210 | 3528-21 | 3.50(0.138) | 2.80(0.110) 1.90 (0.075) | 2.20(0.087) | 0.80(0.031) | 1.40(0.055)
c 2312 | 603228 | 6.00 (0.236) 3.20 (0.126) 2.60 (0.102) 2.20 (0.087) 1.30 (0.051) 2.90 (0.114)
D 2917 | 7343-31 | 7.30(0.287) 4.30 (0.169) 2.90 (0.114) 2.40 (0.094) 1.30 (0.051) 4.40 (0.173)
E 2917 | 7343-43 | 7.30(0.287) 4.30 (0.169) 4.10 (0.162) 2.40 (0.094) 1.30 (0.051) 4.40 (0.173)
u 2924 | 7361-43 | 7.30(0.287) | 6.10(0.240) 410(0.162) | 3.10(0.122) | 1.30(0.051) | 4.40(0.173)
HOW TO ORDER W, dimension applies to the termination width for A dimensional area only.
™J D 227 K 006 # Cc A A
Type Case Size Capacitance Code Tolerance Rated DC Packaging ESR Range Suffix DCL
See table pF code: 1st two digits K=110% Voltage R= PureTin7'Reel C =Standard QX =S1gma™ Prime A=0.001CV
above  represent significant figures, 006 =6.3Vdc  H=TinLead 7 Reel L=LOWESR qy=S1gma™Premium C=0.005CV
3rd digit represents multiplier 010=10Vdc  H=Non RoHS xx = ST1gma™ Pro Custom
(number of zeros to follow) 016 = 16Vdc H = Please Contact
020 = 20Vdc Manufacturer
025 =25Vdc
035 =35Vdc
050 = 50vdc
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.22 pF to 680 pF
Capacitance Tolerance: +10%
Leakage Current DCL: (A) 0.001CV, (C) 0.005CV
Rated Voltage (Vi) < +85°C: 6.3 10 16 20 25 35 50
Category Voltage (V.) < +125°C: 4 7 10 13 17 23 33
Surge Voltage (V) < +85°C: 8 13 20 26 32 46 65
Surge Voltage (V) < +125°C: 5 8 13 16 20 28 40
Temperature Range: -55°C to +125°C
Reliability: 0.5% per 1000 hours at 85°C, V; with 0.1Q/V series impedance, 60% confidence level

AEC-Q200 per request

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 23
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TMJ Tantalum
SMD S1gma™ Series Capacitors

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated voltage (V) to 85°C (Voltage Code)
uF Code 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
0.22 224 A
0.33 334 A A
0.47 474 A B
0.68 684 A B
1.0 105 A B C
1.5 155 A A B C
2.2 225 A A B B C
3.3 335 A A B B C
47 475 A A B B C D
6.8 685 A B B € © D
10 106 A A B C C C E
15 156 A B B © [ D u
22 226 B B C C D D U
33 336 B C C D D E
47 476 C C D D D u
68 686 C C D E U
100 107 C D E E u
150 157 D D E U
220 227 D E u
330 337 E E
470 477 E u
680 687 U

Released ratings
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply
higher voltage ratings in the same case size, to the same reliability standards.

LEAKAGE CURRENT vs. RATED VOLTAGE

1

=7
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P

—_—
Leakage Current & ??7

ratio I/IVg 04 < 2;25:'

~7
4
>

N
/-
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0 20 40 60 80 100
Rated Voltage (Vg) %
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TMJ Tantalum
SMD S1gma™ Series Capacitors

RATINGS & PART NUMBER REFERENCE

. Rated Rated Category | Category DCL DF ESR 100kHz RMS Current (mA)
Case | Capacitance Max.
Part Number Size F) Voltage | Temperature | Voltage | Temperature | Max. Max. @100kHz MSL
. v) °0) V) Co | WA | ) [CCO | 25c | e | 125

6.3 Volt @ 85°C
TMJA106K006#CQYA A 10 6.3 85 4 125 0.1 6 1500 224 201 89 3
TMJA106K006#CC A 10 6.3 85 4 125 0.3 6 1500 224 201 89 3
TMJA156K006#CQYA A 15 6.3 85 4 125 0.1 6 1500 224 201 89 3
TMJA156K006#CC A 15 6.3 85 4 125 0.45 6 1500 224 201 89 3
TMJB226K006#C*C B 22 6.3 85 4 125 0.66 6 600 376 339 151 3
TMJB336K006#C"C B 33 6.3 85 4 125 0.99 6 600 376 339 151 3
TMJC476K006#CQYA Cc 47 6.3 85 4 125 0.28 6 300 606 545 242 3
TMJC476K006#C'C € 47 6.3 85 4 125 1.41 6 300 606 545 242 3
TMJC686K006#CQYA [ 68 6.3 85 4 125 0.41 6 300 606 545 242 3
TMJC686K006#CC C 68 6.3 85 4 125 2.04 6 300 606 545 242 3
TMJC107K006#CQYA C 100 6.3 85 4 125 0.60 6 300 606 545 242 3
TMJC107K006#CAC © 100 6.3 85 4 125 3 6 300 606 545 242 3
TMJD157K006#CQYA D 150 6.3 85 4 125 0.90 6 200 866 779 346 3
TMJD157K006#CC D 150 6.3 85 4 125 45 6 200 866 779 346 3
TMJD227K006#CQYA D 220 6.3 85 4 125 1.32 8 200 866 779 346 3
TMJD227K006#CC D 220 6.3 85 4 125 6.6 8 200 866 779 346 3
TMJE337K006#C*C E 330 6.3 85 4 125 9.9 8 200 908 817 363 3
TMJE477K006#CQYA E 470 6.3 85 4 125 2.82 8 200 908 817 363 3
TMJE477K006#CAC E 470 6.3 85 4 125 14.1 8 200 908 817 363 3
TMJU687K006#CC u 680 6.3 85 4 125 20.4 12 250 812 731 325 3

10 Volt @ 85°C
TMJA475K010#CQXC A 47 10 85 7 125 0.24 6 2000 194 174 77 3
TMJA685K010#CQYA A 6.8 10 85 7 125 0.1 6 2000 194 174 77 3
TMJA685K0104CAC A 6.8 10 85 7 125 0.34 6 2000 194 174 77 3
TMJA106K010#CQYA A 10 10 85 7 125 0.10 6 2000 194 174 77 3
TMJA106K010#CAC A 10 10 85 7 125 0.5 6 2000 194 174 77 3
TMJB156K010#CC B 15 10 85 7 125 0.75 6 700 348 314 139 3
TMJB226K010#C*C B 22 10 85 7 125 1.1 6 700 348 314 139 3
TMJC336K010#CAC € 33 10 85 7 125 1.65 6 300 606 545 242 3
TMJC476K010#CC c 47 10 85 7 125 2.35 6 300 606 545 242 3
TMJC686K010#CC c 68 10 85 7 125 34 6 300 606 545 242 3
TMJD107K010#C*C D 100 10 85 7 125 5.00 6 150 1000 900 400 3
TMJD157K010#CAC D 150 10 85 7 125 7.50 8 150 1000 900 400 3
TMJE227K010#CAC E 220 10 85 7 125 11 8 150 1049 944 420 3
TMJE337K010#CQYA E 330 10 85 7 125 33 8 150 1049 944 420 3
TMJE337K010#C"C E 330 10 85 7 125 16.5 8 150 1049 944 420 3
TMJU477K010#CC U 470 10 85 7 125 23.5 12 200 908 817 363 3

16 Volt @ 85°C
TMJA225K016#CQXC A 2.2 16 85 10 125 0.18 6 3500 146 132 59 3
TMJA335K016#CQXC A 33 16 85 10 125 0.26 6 3500 146 132 59 3
TMJA475K016#CC A 47 16 85 10 125 0.38 6 3500 146 132 59 3
TMJB685K016#C*C B 6.8 16 85 10 125 0.54 6 1200 266 240 106 3
TMJB106K016#C*C B 10 16 85 10 125 0.80 6 1200 266 240 106 3
TMJB156K016#C*C B 15 16 85 10 125 1.20 6 1200 266 240 106 3
TMJC226K016#CC C 22 16 85 10 125 1.76 6 350 561 505 224 3
TMJC336K016#C'C C 33 16 85 10 125 2.64 6 350 561 505 224 3
TMJD476K016#CC D 47 16 85 10 125 3.76 6 200 866 779 346 3
TMJD686K016#CAC D 68 16 85 10 125 5.44 6 200 866 779 346 3
TMJET07K016#CAC E 100 16 85 10 125 8.00 6 150 1049 944 420 3
TMJE157K016#CAC E 150 16 85 10 125 12 6 150 1049 944 420 3
TMJU227K016#CC U 220 16 85 10 125 17.6 1 200 908 817 363 3

20 Volt @ 85°C
TMJA155K0204CQXC A 1.5 20 85 13 125 0.15 6 3000 158 142 63 3
TMJA225K020#CQXC A 22 20 85 13 125 0.22 6 3000 158 142 63 3
TMJA335K020#CC A 33 20 85 13 125 0.33 6 3000 158 142 63 3
TMJB475K020#C*C B 47 20 85 13 125 0.47 6 1000 292 262 117 3
TMJB685K020#C*C B 6.8 20 85 13 125 0.68 6 1000 292 262 117 3
TMJC106K020#CC C 10 20 85 13 125 1 6 500 469 422 188 3
TMJC156K020#CAC C 15 20 85 13 125 1.5 6 500 469 422 188 3
TMJC226K020#C*C C 22 20 85 13 125 22 6 500 469 422 188 3
TMJD336K020#CC D 33 20 85 13 125 33 6 250 775 697 310 3
TMJD476K020#CC D 47 20 85 13 125 4.70 6 250 775 697 310 3
TMJE686K020#CAC E 68 20 85 13 125 6.8 6 200 908 817 363 3
TMJE107K020#CAC E 100 20 85 13 125 10 6 200 908 817 363 3
TMJU157K020#CQXC ] 150 20 85 13 125 15 12 250 812 731 325 3

25 Volt @ 85°C
TMJA105K025#CQXC A 1 25 85 17 125 0.13 4 3000 158 142 63 3
TMJA155K025#CQXC A 15 25 85 17 125 0.19 6 3000 158 142 63 3
TMJB225K025#C*C B 22 25 85 17 125 0.28 6 2000 206 186 82 3
TMJB335K025#C*C B 33 25 85 17 125 0.41 6 2000 206 186 82 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TMJ Tantalum
SMD S1gma™ Series Capacitors

RATINGS & PART NUMBER REFERENCE

: Rated | Rated | Category | Category | DCL | DF == 100kHz RMS Current (mA)
Case | Capacitance Max.
Part Number Size (F) Voltage | Temperature | Voltage | Temperature | Max. Max. @100kHz MSL
v) (6] V) (°c) WA) | (%) (m0) 25°C | 85°C | 125°C
TMJB475K025#C*C B 47 25 85 17 125 0.59 6 2000 206 186 82 3
TMJC685K025#CC € 6.8 25 85 17 125 0.85 6 600 428 385 171 3
TMJC106K025#CC c 10 25 85 17 125 1.25 6 600 428 385 171 3
TMJC156K025#CC € 15 25 85 17 125 1.88 6 600 428 385 171 3
TMJD226K025#CQYA D 22 25 85 17 125 0.55 6 400 612 551 245 3
TMJD226K025#CC D 22 25 85 17 125 2.75 6 400 612 551 245 3
TMJD336K025#CQYA D 33 25 85 17 125 0.82 6 400 612 551 245 3
TMJD336K025#CC D 33 25 85 17 125 413 6 400 612 551 245 3
TMJD476K025#CC D 47 25 85 17 125 5.88 6 400 612 551 245 3
TMJU686K025#CQXC u 68 25 85 17 125 8.5 12 450 606 545 242 3
TMJU107K025#CQXC U 100 25 85 17 125 12.5 12 450 606 545 242 3
35 Volt @ 85°C
TMJA334K035#CQXC A 0.33 35 85 23 125 0.1 4 6000 112 101 45 3
TMJA474K035#CQXC A 0.47 35 85 23 125 0.1 4 6000 112 101 45 3
TMJA684K035#CQXC A 0.68 35 85 23 125 0.12 4 6000 112 101 45 3
TMJB105K035#CQXC B 1 35 85 23 125 0.18 4 2500 184 166 74 3
TMJB155K035#C*C B 1.5 35 85 23 125 0.26 6 2500 184 166 74 3
TMJB225K035#C*C B 2.2 35 85 23 125 0.39 6 2500 184 166 74 3
TMJB335K035#C*C B 33 35 85 23 125 0.58 6 2500 184 166 74 3
TMJC475K035#CQYA 9 47 35 85 23 125 0.16 6 600 428 385 171 3
TMJC475K035#C*C C 4.7 35 85 23 125 0.82 6 600 428 385 171 3
TMJC685K035#C"C C 6.8 35 85 23 125 1.19 6 600 428 385 171 3
TMJC106K035#CC € 10 35 85 23 125 1.75 6 600 428 385 171 3
TMJD156K035#CQYA D 15 35 85 23 125 0.52 6 400 612 551 245 3
TMJD156K035#C"C D 15 35 85 23 125 2.63 6 400 612 551 245 3
TMJD226K035#CQYA D 22 35 85 23 125 0.77 6 400 612 551 245 3
TMJD226K035#C*C D 22 35 85 23 125 3.85 6 400 612 551 245 3
TMJE336K035#CQYA E 33 35 85 23 125 1.15 6 250 812 731 325 3
TMJE336K035#CAC E 33 35 85 23 125 5.78 6 250 812 731 325 3
TMJU476K035#CQXC u 47 35 85 23 125 8.23 12 300 742 667 297 3
TMJU476K035#CQYA ] 47 35 85 23 125 1.64 12 300 742 667 297 3
50 Volt @ 85°C
TMJA224K050#CQXC A 0.22 50 85 33 125 0.1 4 7000 104 93 41 3
TMJA334K050#CQXC A 0.33 50 85 33 125 0.1 4 7000 104 93 4 3
TMJB474K050#CQXC B 0.47 50 85 33 125 0.12 4 2000 206 186 82 3
TMJB684K050#CQXC B 0.68 50 85 33 125 0.17 4 2000 206 186 82 3
TMJC105K050#CAC C 1 50 85 33 125 0.25 4 1500 271 244 108 3
TMJC155K050#C*C C 1.5 50 85 33 125 0.38 6 1500 271 244 108 3
TMJC225K050#CQYA C 2.2 50 85 33 125 0.11 6 1500 271 244 108 3
TMJC225K050#C*C C 22 50 85 33 125 0.55 6 1500 271 244 108 3
TMJC335K050#CQYA C 3.3 50 85 33 125 0.17 6 1500 271 244 108 3
TMJC335K050#C*C C 3.3 50 85 33 125 0.83 6 1500 271 244 108 3
TMJD475K050#CC D 47 50 85 33 125 1.18 4.5 600 500 450 200 3
TMJD685K050#CAC D 6.8 50 85 33 125 1.7 4.5 600 500 450 200 3
TMJE106K050#CQYA E 10 50 85 33 125 0.5 4.5 400 642 578 257 3
TMJET106K050#C*C E 10 50 85 33 125 2.5 45 400 642 578 257 3
TMJU156K0504CQXC u 15 50 85 33 125 3.75 12 450 606 545 242 3
TMJU226K050#CQXC U 22 50 85 33 125 5.5 12 450 606 545 242 8

Moisture Sensitivity Level (MSL) is defined according to J-STD-020. All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured
at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. The EIA & CECC standards for low ESR Solid Tantalum
Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting. For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.
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TMJ Tantalum
SMD S1gma™ Series Capacitors

QUALIFICATION TABLE

TMJ S1gma™ series (Temperature range -55°C to +125°C)

TEST — —
Condition Characteristics
Visual examination no visible damage
0
Apliﬂy rat;d vo:tfzgseo((tl;) atzﬁgochand /tﬁr cat:gory ) DOL 2 x initial limit
Endurance YO age (Uc) a or . ours through a cireu! AC/C within +10% of initial value
impedance of <0.1Q/V. Stabilize at room temperature
. DF initial limit

for 1-2 hours before measuring.

ESR 1.25 x initial limit

Storage Life

Store at 125°C, no voltage applied, for 2000 hours.
Stabilize at room temperature for 1-2 hours before
measuring.

Visual examination

no visible damage

DCL

2 x initial limit

AC/C within +10% of initial value
DF initial limit
ESR 1.25 x initial limit

Humidity

Store at 65°C and 90 - 95% relative humidity for 500
hours, with no applied voltage. Stabilize at room
temperature and humidity for 1-2 hours before
measuring.

Visual examination

no visible damage

DCL

3 x initial limit

AC/C within £10% of initial value
DF 1.2 x initial limit
ESR 1.25 x initial limit

Apply rated voltage (Ur) at 85°C, 85% relative humidity

Visual examination

no visible damage

DCL

3 x initial limit

Biased Humidity | for 1000 hours. Stabilize at room temperature and AC/C within +10% of initial value
humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature°C Duration(min) +20°C | -55°C +20°C +85°C | +125°C | +20°C
; +5250 1: DCL IL* n/a IL* 10xIL* | 15xIL* |1.5xIL*
Tes"":ggirlaitt;"e 3 +20 15 AC/C nfa |+0/-10%| 5% | +10/-0% | +15/0% | #5%
4 +85 1 DF i [1sxis| x| sxier | 2xx | ox
5 +125 15
6 +20 15 ESR 125xIL% | 25xIL* | 125xIL* | 1.25xIL* | 1.25xIL* | 1.25xIL*
Visual examination no visible damage
Apply 1.3x cat(—’fgory vqltage (Uc) at 125°C fo‘r 1000 DoL 2 x initial limit
Surge C)./cles of duration 6 min (30 sec. charge, 5 m.ln 30 sec AC/C ‘within £5% of initial value
Voltage discharge) through a charge / discharge resistance of ————
10000 DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
. DCL initial limit
Megl?gzl'(ca' MIL-STD-202, Method 213, Condition C AC/C within 5% of initial value
DF initial limit
ESR initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR initial limit
*Initial Limit

TDS-PTNO-0037 | Rev 1
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TMJ Tantalum
SMD S1gma™ Series Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,
High Rel. ™) ) THH
& SpeCIaI low DCL Hermetic
200°C 175°Cauto 135°Cauto
G N
. TRJ [ TRm F91-AJ6 F97
Industrial & professonal k professional auto professional
Automotive )
TAJ F93-AJ6 ] [ F98-AJ6]
auto *T/*U auto *T/*U auto auto
[y A Y
s | mw ]
Fo1 |«

TAJ TAC { TPC ]
\ microchip Low ESR )

Low Profile microchip
F98-AS1

undertab,

High CV [ o }{ ™ ] [ e

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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THJ Series
High Temperature Tantalum Chip Capacitor

FEATURES
+ Improved Reliability — 2x Standard

+ 175°C @ 0.5VR Continuous Operation LEAD-FREE RoHS
+ 100% Surge Current Tested LEAD-FREE COMPATIBLE o

Hrge U COMPONENT COMPLIANT
+ CVRange: 0.10-220pF / 6.3-50V

. . SnPb termination option is not
* 5Case Sizes Available RoHS compliant.

+ Low ESR options on approval
+ High Temperature Automotive and Industry Applications

APPLICATIONS

+ Automotive ECU and ABS Control Electronics
+ Geothermal Instrumentation

CASE DIMENSIONS: millimeters (inches)

e —n i

‘T EIA | EA L£0.20 W+0.20 (0.008) | H+0.20(0.008) | W,:0.20 | A+0.30 (0.012 -
: Code | Gode | Metic | (0008) | -0.10 (c(:.oo4)) 20.10 (3.004)) ©.008) | -0.30 ((().008)) SME
|=D i A | 1206 | 321618 | 3.20(0.126) | 1.60(0.063) 1.60 (0.063) | 1.20(0.047) | 0.80(0.031) | 1.10(0.043)
B | 1210 | 352821 | 3.50(0.138) | 2.80(0.110) 1.90 (0.075) | 2.20(0.087) | 0.80(0.031) | 1.40(0.055)
A s A W,
’J 4' l-i 4 l‘ c | 2312 | 6032-28 | 6.00(0.236) | 3.20(0.126) 2.60(0.102) | 2.20(0.087) | 1.30(0.051) | 2.90(0.114)
MARKING D | 2917 | 7343-31 | 7.30(0.287) 4.30 (0.169) 2.90(0.114) | 2.40(0.094) | 1.30(0.051) | 4.40(0.173)
A, B, C,D, E CASE E | 2917 | 7343-43 | 7.30(0.287) 4.30 (0.169) 4.10(0.162) | 2.40(0.094) | 1.30(0.051) | 4.40(0.173)
LOGO Capacitance Value in pF W, dimension applies to the termination width for A dimensional area only.
227 = 220pF
Polarit
:f:]r; dd eyﬂ ia:lidol/lollage Code
ID Code
HOW TO ORDER
THJ B 105 * 035 R JN -
Type Case Size Capacitance Code Tolerance  Rated DC Voltage Packaging Standard Additional
See table pF code: 1st two digits K =+10% 006=6.3Vdc R = Pure Tin 7" Reel Suffix characters may be
above represent significant figures M = +20% 010=10Vdc S = Pure Tin 13" Reel OR added for special
3rd digit represents multiplier 016=16Vdc A = Gold Plating 7" Reel requirements
(number of zeros to follow) 020=20Vdc B = Gold Plating 13" Reel 0100 V = Dry pack Option
025=25Vdc H =Tin Lead 7" Reel j_
035=35Vdc K =Tin Lead 13" Reel
050=50Vdc H, K = Non RoHS Low ESR
A, B, H, K =Please inmQ
Contact Manufacturer
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.10 yF to 220 pF
Capacitance Tolerance: +10%; £20%
Rated Voltage (V) < +85°C: 6.3 10 16 20 25 35 50
Category Voltage (V) <+125°C: 4 7 10 13 17 23 33
Category Voltage (V) <+175°C: 3 5 8 10 12 17 25
Surge Voltage (V) < +85°C: 8 13 20 26 32 46 65
Surge Voltage (V) <+125°C: 5 8 13 16 20 28 40
Surge Voltage (V) <+175°C: 4 6 10 12 15 21 30
Temperature Range: -55°C to 175°C voltage derating.
Reliability: 0.5% per 1000 hours at 85°C, V, with 0.1Q/V series impedance,
60% confidence level, 3.5 Fits at 40°C, 0.5V,
Termination Finish: Sn Plating (standard), Gold and SnPb Plating upon request

Meets requirements of AEC-Q200

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 29
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THJ Series

High Temperature Tantalum Chip Capacitor

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated voltage (V) to 85°C (Voltage Code)

uF Code 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
0.10 104 A
0.15 154 A
0.22 224 A
0.33 334 A
0.47 474 A B
0.68 684 A B

1.0 105 A A/B

1.5 158 A ©

2.2 225 A/A(1500) B/B(1500) c

3.3 335 A A B C D
47 475 A A A/B C D
6.8 685 A A A/B C D D
10 106 A A/B B C D D/E
15 156 B B B © D

2 226 B B C/C(500) D D/D(300)

33 336 B € © D D E/E(150)

47 476 C C C/D

68 686 G D D

100 107 D D E

150 157 D

220 227 E

Released ratings, (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.

120%

100%

80% A

60%

40% A

20%

0%

130

THJ 175°C Voltage vs Temperature Rating

100% 100%

100%

80%

66%

50%

-55°C 0°C 40°C

60°C 85°C

105°C

125°C

175°C

O Rated range

ER, TANTALUM AND NIOBIUM OXIDE CAPACITO
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THJ Series

High Temperature Tantalum Chip Capacitor

RATINGS & PART NUMBER REFERENCE

Case . Rated Rated | Category | Category DCL DF Slsa: 100kHz RMS Current (mA)
Part Number Size Capa(u:F)uance Voltage | Temperature | Voltage | Temperature Max. Max. @100kHz MSL
) ©°c) v) (°c) (1A) (%) @ 25°C | 85°C | 125°C | 175°C
6.3 Volt @ 85°C
THJA475*006#JN A 47 6.3 85 3 175 0.5 6 6 112 101 45 22 1
THJA685*006#JN A 6.8 6.3 85 3 175 0.5 45 26 170 153 68 34 1
THJA106*006#JN A 10 6.3 85 3 175 0.6 4.5 2.2 185 166 74 37 1
THJB156*006#JN B 15 6.3 85 3 175 0.9 6 2.5 184 166 74 37 1
THJB226*006#JN B 22 6.3 85 3 175 1.4 6 2.5 184 166 74 37 1
THJB336*006#JN B 33 6.3 85 3 175 2.1 6 2.2 197 177 79 39 1
THJC476*006#JN C 47 6.3 85 3 175 3.0 6 1.6 262 236 105 52 1
THJC686*006#JN C 68 6.3 85 3 175 43 6 1.5 271 244 108 54 1
THJD107*006#JN D 100 6.3 85 3 175 6 4.5 0.4 612 551 245 122 10
THJD157*006#JN D 150 6.3 85 3 175 9.5 6 0.9 408 367 163 82 1"
10 Volt @ 85°C
THJA335*010#JN A 3.3 10 85 5 175 0.5 6 5.5 117 105 47 23 1
THJA475*010#JN A 4.7 10 85 5 175 0.5 45 2.9 161 145 64 32 1
THJA685*010#JN A 6.8 10 85 5 175 0.7 4.5 2.6 170 153 68 34 1
THJA106*010#JN A 10 10 85 5 175 1 6 2.7 167 150 67 33 1
THJB106*010#JN B 10 10 85 5 175 1 4.5 1.8 217 196 87 43 1
THJB156*010#JN B 15 10 85 5 175 1.5 45 1.5 238 214 95 48 1
THJB226*010#JN B 22 10 85 5 175 2.2 6 2.4 188 169 75 38 1
THJC336*010#JN © 33 10 85 5 175 3.3 6 1.6 262 236 105 52 1
THJC476*010#JN C 47 10 85 5 175 4.7 4.5 0.5 469 422 188 94 1
THJD686*010#JN D 68 10 85 5 175 6.8 4.5 0.4 612 551 245 122 1
THJD107*010#JN D 100 10 85 5 175 10 6 0.9 408 367 163 82 1"
THJE227*010#JN E 220 10 85 5 175 22 10 0.5 574 517 230 115 1"
16 Volt @ 85°C
THJA225*016#JN A 2.2 16 85 8 175 0.5 4.5 3 158 142 63 32 1
THJA225*016#1500 A 2.2 16 85 8 175 0.5 4.5 1.5 224 201 89 45 1
THJA335*016#JN A 3.3 16 85 8 175 0.5 6 5 122 110 49 24 1
THJA475*016#JN A 4.7 16 85 8 175 0.8 45 2.9 161 145 64 32 1
THJB475*016#JN B 4.7 16 85 8 175 0.8 6 3.5 156 140 62 31 1
THJA685*016#JN A 6.8 16 85 8 175 1.1 6 3.5 146 132 59 29 1
THJB685*016#JN B 6.8 16 85 8 175 1.1 6 2.5 184 166 74 37 1
THJB106*016#JN B 10 16 85 8 175 1.6 4.5 2.8 174 157 70 35 1
THJB156*016#JN B 15 16 85 8 175 2.4 6 2 206 186 82 41 1
THJC226*016#JIN C 22 16 85 8 175 3.5 6 1.6 262 236 105 52 1
THJC226*016#0500 C 22 16 85 8 175 3.5 4.5 0.5 469 422 188 94 1
THJC336*016#JN C 33 16 85 8 175 5.3 6 1.5 271 244 108 54 1
THJC476*016#JN C 47 16 85 8 175 7.5 6 0.8 371 334 148 74 1
THJD476*016#JN D 47 16 85 8 175 7.5 6 0.9 408 367 163 82 10
THJD686*016#JN D 68 16 85 8 175 10.9 4.5 0.9 408 367 163 82 1"
THJE107*016#JN E 100 16 85 8 175 16 8 0.4 642 578 257 128 1"
20 Volt @ 85°C
THJA155%020#JN A 1.5 20 85 10 175 0.5 6 6.5 107 97 43 21 1
THJB335*020#JN B 3.3 20 85 10 175 0.7 6 3 168 151 67 34 1
THJC156*020#JN C 15 20 85 10 175 3.0 6 1.7 254 229 102 51 1
THJD336*020#JN D 33 20 85 10 175 6.6 6 0.9 408 367 163 82 1"
25 Volt @ 85°C
THJA474*025#JN A 0.47 25 85 12 175 0.5 4 14 73 66 29 15 1
THJA684*025#JN A 0.68 25 85 12 175 0.5 4 10 87 78 35 17 1
THJA105*025#JN A 1.0 25 85 12 175 0.5 3 5.2 120 108 48 24 1
THJB225*025#JN B 22 25 85 12 175 0.6 6 45 137 124 55 27 1
THJB225*025#1500 B 2.2 25 85 12 175 0.6 6 1.5 238 214 95 48 1
THJC685*025#JN C 6.8 25 85 12 175 1.7 6 2 235 211 94 47 1
THJC106*025#JN C 10 25 85 12 175 2.5 6 1.8 247 222 99 49 1
THJD226*025#JN D 22 25 85 12 175 55 6 0.9 408 367 163 82 1"
THJD336*025#JN D 33 25 85 12 175 8.3 6 0.9 408 367 163 82 1"
35 Volt @ 85°C
THJA104*035#JN A 0.1 35 85 17 175 0.5 4 24 56 50 22 11 1
THJA154*035#JN A 0.15 35 85 17 175 0.5 4 21 60 54 24 12 1
THJA224*035#JN A 0.22 35 85 17 175 0.5 4 18 65 58 26 13 1
THJA334*035#JN A 0.33 35 85 17 175 0.5 4 15 71 64 28 14 1
THJB474*035#JN B 0.47 35 85 17 175 0.5 4 10 92 83 37 18 1
THJB684*035#JN B 0.68 35 85 17 175 0.5 4 8 103 93 41 21 1
THJA105*035#JN A 1.0 35 85 17 175 0.5 4 7.5 100 90 40 20 1
THJB105*035#JN B 1.0 35 85 17 175 0.5 4 6.5 114 103 46 23 1
THJC155*035#JN C 1.5 35 85 17 175 0.5 6 45 156 141 63 31 1
THJC225*035#JN C 2.2 35 85 17 175 0.8 6 3.5 177 160 71 35 1
THJC335*035#JN C 3.3 35 85 17 175 1.2 6 2.5 210 189 84 42 1
THJC475*035#JN C 47 35 85 17 175 1.6 6 2.2 224 201 89 45 1
THJD685*035#JN D 6.8 35 85 17 175 2.4 6 1.3 340 306 136 68 1"

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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THJ Series

High Temperature Tantalum Chip Capacitor

RATINGS & PART NUMBER REFERENCE

case | Capacit Rated Rated | Category | Category DCL DF asa: 100kHz RMS Current (mA)
Part Number Size ) Itag Temp Voltage | Temperature Max. Max. @100kHz MSL
) ©°c) v) (°c) (1A) (%) @ 25°C | 85°C | 125°C | 175°C
THJD106*035#JN D 10 35 85 17 175 35 6 1 387 | 349 | 155 77 1
THJD156*035#JN D 15 35 85 17 175 53 6 0.9 408 | 367 | 163 82 1
THJD226*035#JN D 22 35 85 17 175 7.7 6 0.6 500 | 450 | 200 | 100 1
THJD226*035#0300 D 22 35 85 17 175 7.7 6 03 707 | 636 | 283 [ 141 1
THJE336*035#JN E 33 35 85 17 175 11.6 6 0.5 574 | 517 | 230 | 115 1
THJE336*035#0150 E 33 35 85 17 175 11.6 6 0.15 1049 | 944 | 420 | 210 1
50 Volt @ 85°C
THJD335*050#JN D 3.3 50 85 25 175 17 6 1.1 369 | 332 [ 148 74 1
THJD475*050#JN D 47 50 85 25 175 2.4 6 0.9 463 | 417 | 185 93 1
THJD685*050#JIN D 6.8 50 85 25 175 3.4 6 0.7 408 | 367 | 163 82 1
THJD106*050#JN D 10 50 85 25 175 5 6 0.7 463 | 417 | 185 93 1
THJE106*050#JN E 10 50 85 25 175 5 6 0.7 486 | 437 | 194 97 1

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All PNs also available with Dry pack option - MSL 3 (see How to order).

" -Dry pack option (see How to order) is recommended for reduction of stress during soldering.

All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.

The EIA & CECC standards for low ESR Solid Tantalum Capacitors allow an ESR movement to 1.25 times catalogue limit post mounting.

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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THJ Series

High Temperature Tantalum Chip Capacitor

QUALIFICATION TABLE

THJ series (Temperature range -55°C to +175°C)

TEST — —
Condition Characteristics

Visual examination no visible damage

Apply rated voltage (Ur) at 85°C and / or category DCL 1.25 x initial limit

o -
Endurance | 'o'tage (Uc) at 175°C for 2000 hours through a cireuit. |71~ within £10% of initial value

impedance of <0.1Q/V. Stabilize at room temperature —

for 1-2 hours before measuring. DF initial limit
ESR 1.25 x initial limit

Storage Life

Store at 175°C, no voltage applied, for 2000 hours.
Stabilize at room temperature for 1-2 hours before
measuring.

Visual examination

no visible damage

DCL

1.25 x initial limit

AC/C within £10% of initial value
DF initial limit
ESR 1.25 x initial limit

Apply rated voltage (Ur) at 85°C, 85% relative humidity

Visual examination

no visible damage

DCL

2 x initial limit

Biased Humidity | for 1000 hours. Stabilize at room temperature and AC/C within £10% of initial value
humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature°C Duration(min) +20°C | -55°C +20°C +125°C | +175°C | +20°C
1 +20 15
2 55 15 DCL IL* n/a IL* 10xIL* [125xIL*|  IL*
Te;"tggirl?tt;re 3 +20 15 AC/C na |+0/10%| 5% | +10/0% | +18/-0% | 5%
4 +125 15
* * * * * *
5 75 5 DF IL 1.5xIL IL 1.5xIL 2xIL IL
6 +20 15 ESR 125xIL* | 25xI* | 1.25xIL* | 1.25xI* | 1.25xIL* | 1.25xIL*
Visual examination no visible damage
Apply 1.3x category voltage (Uc) at 175°C for 1000 DCL initial limit
Surge cycles of duration 6 min (30 sec charge, 5 min 30 sec AC/C Within £5% of initial value
Voltage discharge) through a charge / discharge resistance —
of 1000Q DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
hanical DCL initial limit
Megh :::(ca MIL-STD-202, Method 213, Condition F AC/C within £5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within £5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

TDS-PTNO-0032 | Rev 1
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THJ Series

High Temperature Tantalum Chip Capacitor

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

High Rel.
& Special

High Temp

Industrial &
Automotive

Standard

Standard
Low Profile

High CV

134

N
THJ
175°Cauto
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professional
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— )

N\
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—

TPS
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y
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135°Cauto

F97
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F98-AJ6 ]
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)
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A
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TLN H TLC
[ undertab TLJ ] [ microchip
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THJ Extended Series

High Temperature (200°C max.) - J-Lead

N

FEATURES

SMD 200°C Tantalum Capacitor
+ 200°C @ 0.33VR 1000hrs Continuous Operation

+ Leakage Current After 200°C 1000hrs Less than TmA LEAD-FREE
+ 3x Reflow 260°C LEAD-FREE COMPATIBLE
- 100% Surge Current Tested COMPONENT
+ Gold Plated Termination for Hybrid Assembly
+ Oil Drilling, Aerospace, Automotive Applications
- CV Range: 10-220pF / 10-16V
+ 2 Case Sizes Available
RoHS
COMPLIANT

APPLICATIONS
+ Downhole Drilling

CASE DIMENSIONS:

millimeters (inches)

Code EIA EIA L£0.20 | W+0.20 (0.008) | H+0.20(0.008) | W;:0.20 | A+0.30(0.012) | ¢\
—J al \_7 _4 I‘ Code | Metric (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008) -
A s A il B 1210 | 3528-21 |3.50(0.138) | 2.80(0.110) 1.90 (0.075) | 2.20(0.087) | 0.80(0.031) |1.40 (0.055)
E 2917 | 7343-43 | 7.30(0.287) | 4.30(0.169) 410(0.162) | 2.40(0.094) | 1.30(0.051) |[4.40(0.173)
MARKI NG W, dimension applies to the termination width for A dimensional area only.
B, E CASE
LOGO Capacitance Value in pF
227 = 220uF
Polarity ated Voltage Code
= e
ID Code
HOW TO ORDER
THJ E 107 * 016 # JH -
Type Case Size Capacitance Code Tolerance  Rated DC Voltage Packaging Standard Additional
See table pF code: 1st two digits K=1210% 010 =10Vdc A = Gold Plating 7" Reel Suffix characters may be
above represent significant figures M = +20% 016 = 16Vdc B = Gold Plating 13" Reel added for special

3rd digit represents multiplier
(number of zeros to follow)

TECHNICAL SPECIFICATIONS

requirements
V = Dry pack Option

Technical Data:

All technical data relate to an ambient temperature of +25°C

Capacitance Range:

10 YF to 220 pF

Capacitance Tolerance:

+10%; +20%

Leakage Current DCL @ V; 25°C 0.01CcV

Leakage Current DCL @ V. 200°C, 1000 hrs TmA

Rated Voltage (Vp) < +85°C: 10 16

Category Voltage (V) < +200°C: 3.3 5.3

Surge Voltage (V) < +85°C: 13 20

Surge Voltage (V) < +200°C: 4.3 6.5

Temperature Range: -55°C up 200°C with voltage derating

Reliability: 0.5% per 1000 hours at 85°C, V; with 0.1Q/V series impedance,

1000 hrs at 200°C, 0.33V,

Termination Finished:

Gold Plating

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —
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THJ Extended Series
High Temperature (200°C max.) - J-Lead

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated voltage (V) to 85°C (Voltage Code)
uF Code 10V (A) 16V (C)
10 106 B
15 156
100 107 E
150 157
220 227 E

Released ratings

Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply
higher voltage ratings in the same case size, to the same reliability standards.

RATINGS & PART NUMBER REFERENCE

DCL Max. ESR | 100kHzRMS Current (mA)
c Capacitance | Rated Rated | Category | Category | DCLMax. @VC200°C DF | Vix. (mA)
Part Number Size ) Voltage | Temperature | Voltage | Temperature| @ Vg 25°C 1000 hrs Max. @100kHz MSL
V) ) () (°c) (uA) (mA) (%) |~ (@ |25°C|85°C|175°C| 200°C
10 Volt @ 85°C
THJE227*010#JH | E | 220 [ 10 ] 85 [ 33 ] 200 [ 22 [ 1.0 [ 70 ] o025 [812]731] 162 [ 81 [ 17
16 Volt @ 85°C
THJB106*016#JH [ B | 10 [ 16 | 85 [ 53 | 200 [ 1.6 [ 1.0 [ 6 | 28 [1w7a]157] 3 [ 17 [ 1
THJE107*016#JH | E | 100 [ 16 | 85 [ 53 | 200 | 16 | 1.0 [ 8 [ o025 [812]731] 162 | 81 | 10

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All PNs also available with Dry pack option - MSL 3 (see How to order).

" —Dry pack option (see How to order) recommended for reduction of stress during soldering.

Base terminations material is copper for E case size and Nilo42 for B case size.

All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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THJ Extended Series
High Temperature (200°C max.) - J-Lead

QUALIFICATION TABLE

THJ 200°C series (Temperature range -55°C to +200°C)
TEST — s
Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C and / or category DCL 1.25 x initial limit
A -
Endurance voltage (Uc) at 200°C for 2000 hours through a circuit 70 within £10% of initial value
impedance of <0.1Q/V. Stabilize at room temperature for —
1-2 hours before measuring. DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
Store at 200°C, no voltage applied, for 2000 hours. DCL 1.25 x initial limit
Storage Life Stabilize at room temperature for 1-2 hours before AC/C within +10% of initial value
measuring. DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C, 85% relative humidity DCL 2 x initial limit
Biased Humidity | for 1000 hours. Stabilize at room temperature and AC/C within +10% of initial value
humidity for 1-2 hours before measuring. DE 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature°C Duration(min) +20°C -55°C +20°C +125°C | +200°C | +20°C
1 2 1
2 +52 1: DCL IL* n/a IL* 10xIL* |12.5xIL* IL*
Tegntggirl?tt;xre 3 +20 15 AC/C na |+0/-10%| 5% | +10/-0% | +18/-0% | 5%
4 +85 15 DF I |1sxix| x| 1sxix | o2xir |
5 +125 15
6 +20 15 ESR 125xI* | 25xI* | 1.25xIL* | 1.25xIL* | 1.25xIL* | 1.25xI*
Visual examination no visible damage
Apply 1.3x category voltage (Uc) at 200°C for 1000 DCL initial limit
Surge cycles of duration 6 min (30 sec charge, 5 min 30 sec AC/C Within 5% of inftial value
Voltage discharge) through a charge / discharge resistance of
DF initial limit
1000Q
ESR 1.25 x initial limit
Visual examination no visible damage
hanical DCL initial limit
Mes?h 2:;(‘:3 MIL-STD-202, Method 213, Condition C AC/C within £5% of initial value
DF initial limit
ESR initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR initial limit
*Initial Limit
THJ 200°C Voltage vs Temperature Rating
120%
100%
100% 100% 100
80% 1 N
80%
40% A 50%
339
20% 4
0% : : : : : : :
-55°C 0°C 40°C 60°C 85°C 105°C 125°C 175°C 200°C
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THJ Extended Series
High Temperature (200°C max.) - J-Lead

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

High Rel.
& Special

[ ™J ] [ THH ]
ultra 230°C COTS+
low DCL Hermetic

4

High Temp <[ THJ E_[ THJ ] F97-HT3
200°C 175°C auto 135°C auto

- TRJ [ TRM F91-AJ6 F97
Industrial & prfessional L profssionel auto professional
Automotive A
TAJ F93-AJ6 ] [ F98-AJ6 ]
auto *T/*U auto *T/*U auto auto
A A A
E:ED
Standard
TAJ F91 <
Standard TAJ TAC TPC
Low Profile Low Profile microchip \ microchip Low ESR j
High CV H L) ] [ s ] sy e
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
1 3 8 online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TAC Series

Standard and Low Profile Tantalum Microchip Capacitors

FEATURES

+ The World's Smallest Surface Mount Tantalum Capacitor
+ 100% Surge Current Tested
+ CV Range: 0.10-150pF / 2-25V

LEAD-FREE

+ 10 Case Sizes Available, Standard and Low Profile ROHS
LEAD-FREE
COMPATIBLE COMPLIANT
APPLICATIONS COMPONENT
+ Hearing Aids, Non-Life Support Medical, Long Life Miniature Designs
+ Industrial and Hand-held and Wearable Applications
STANDARD CASE DIMENSIONS: millimeters (inches)
code | EIA EIA | L+0.20(0.008) | W+0.15(0.006) | H+0.15 (0.006) Termination T:’I'r:::n'“a‘:';n
— L —— Code | Metric | -0.00(0.000) | -0.00 (0.000) -0.00 (0.000) Spacing(S) D
ength (Lt)
3.20+0.20 1.60+0.20 1.60+0.20 .
A | 1206 |3216-18 | (4156 4+ 0.008) | (0.063 +0.008) | (0.0630.008) | '-80 (0:071) min | 0.15(0.006)
3.50£0.20 280 310 :
B 1210 |3528-15 : 1.50 (0.059) max | 2.00 (0.079) min | 0.15 (0.006)
EXGEED GENTER LIE (0.13840.008) | (0.1102%%)
T K 0402 |1005-07| 1.00 (0.039 0.50 500 0.50 5o 0.40 (0.016) mi 0.10 (0.004
H 0059 | ooosm) | ooogay | *4000OMn | 0100009
L L 0603 |1608-10 | 1.60 (0.063) 0.85(0.033) 0.85(0.033) 0.55(0.022) min 0.15 (0.006)
f—s—utf— f—w— R | 0805 |201215| 2.00(0.079) | 1.35(0.053) 1.35(0.053) | 0.70(0.028)min | 0.15(0.006)
MARKING LOW PROFILE CASE DIMENSIONS: millimeters (inches)
AB,H LK LR,TUYVCASE Code | E1A EIA | L+0.20(0.008) | W+0.15 (0.006) H max Terminati T:'I""i"‘“',"
Code Metric -0.00 (0.000) -0.00 (0.000) Spacing(S) Length (Lt)
H 0805 |2012-10 | 2.00(0.079) 1.35(0.053) 1.00(0.039) | 0.70(0.028) min | 0.15(0.006)
Polarity 3.20+0.20 1.60+0.20 B
o 1 1206 |3216-05| (17960008) | (0.063:0.008) | 50 (0.020) | 1.80(0.071) min. | 0.15(0.006)
3.50£0.20 280010 .
T 1210 | 352812 (55381 0 008) (011020008 1.20(0.047) | 2.00(0.079) min | 0.15(0.006)
u 0805 |2012-06| 2.00(0.079) 1.35 (0.053) 0.60 (0.024) | 0.70(0.028) min | 0.15(0.006)
3.20£0.20 1.60+0.20 )
v 1206 | 321608 | ("5 10 008) | (0.063+0.008) | 075 (0-030) | 1.80(0.071)min | 0.15(0.006)
HOW TO ORDER
TAC L 226 * 004 R TA
Type Case Size Capacitance Code Tolerance Rated DC Packaging Alternative
TACmicrochip® See table pF code: 1st two digits K=2%10% Voltage R,P = 7"Standard Tin characters
above represent significant figures, M =+20% 002=2Vdc Termination Plastic Tape may be used
3rd digit represents multiplier 003=3Vdc X,Q= 41/4" Standard Tin for special
(number of zeros to follow) 004=4Vdc Termination Plastic Tape requirements
006=6.3Vdc A, M= 7" Gold Termination
010=10Vdc Plastic Tape
016=16Vdc ~ F,N= 4%"Gold Termination
020=20Vdc Plastic Tape
025=25Vdc
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.10 pF to 150 pF
Capacitance Tolerance: +10%; +20%
Leakage Current DCL: 0.01CV or 0.5pA whichever is the greater
Rated Voltage (Vy) < +85°C: 2 3 4 6.3 10 16 20 25
Category Voltage (Vc) < +125°C: 1.3 2 2.7 4 7 10 13 17
Surge Voltage (V) < +85°C: 27 3.9 5.2 8 13 20 26 32
Surge Voltage (V) < +125°C: 1.7 2.6 3.2 5 8 12 16 20
Temperature Range: -55°C to +125°C
Reliability: 1% per 1000 hours at 85°C, V, with 0.1Q/V series impedance, 60% confidence level
Termination Finish: Tin Plating over Nickel (standard), Gold Plating over Nickel option available upon request
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 3 9
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TAC Series

Standard and Low Profile Tantalum Microchip Capacitors

STANDARD MICROCHIP CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Voltage Rating DC (V;) at 85°C
uF Code 2.0v 3.0v 4.0v 6.3V 10v 16V 20V 25V
0.10 104 K
0.15 154 K K
0.22 224 K K K
0.33 334 K K
0.47 474 K/L L
0.68 684 K/L L
1.0 105 K/L K/L/R L R
1.5 155 L L L
2.2 225 K/L L K/L L L
3.3 335 K/L K/L L L L/R R
4.7 475 K/L K/L L L L/R R
6.8 685 K/L L L L/R L/R
10 106 K/L L L/R L/R L/R R
15 156 R L/R L/R R
22 226 R L/R L/R R R
33 336 R R R R A/R
47 476 R R R A/R B
68 686 R A/R A
100 107 A/R A/R A
150 157 A
220 227
LOW PROFILE MICROCHIP CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)
Capacitance Voltage Rating DC (V;) at 85°C
MF Code 2.0v 3.0v 4.0V 6.3V 1ov 16V
1.0 105 U
1.5 155
2.2 225 U
&3 335 U
47 475 U
6.8 685
10 106 U | H/V
15 156 H Vv
22 226 H
88) 336 H
47 476 H T
68 686 T
100 107 T

Released ratings (Vtolerance only)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case
size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TAC Series

Standard and Low Profile Tantalum Microchip Capacitors

RATINGS & PART NUMBER REFERENCE

Case | Capacitance it skt Category e DCL Max. | DF Max. ST LGS Product
Part Number Size (uF) Voltage | Temp. Voltage (V) Temperature (nA) %) @ 100kHz Current (mA) Categor MSL
. v | co ¢ (c) . @  [25°c[ss°c[125°¢ | Cate9or

2 Volt @ 85°C
TACK335*002#TA K 3.3 2 85 1.3 125 0.5 8 15 32 28 13 3 1
TACL335*002#TA L 3.3 2 85 1.3 125 0.5 6 7.5 58 52 23 2 1
TACK475*002#TA K 4.7 2 85 1.3 125 0.5 12 15 32 28 13 3 1
TACL475*002#TA L 4.7 2 85 1.3 125 0.5 6 7.5 58 52 23 1 1
TACK685*002#TA K 6.8 2 85 1.3 125 0.5 20 15 32 28 13 3 1
TACL685*002#TA L 6.8 2 85 1.3 125 0.5 6 7.5 58 52 23 2 1
TACK106*002#TA K 10 2 85 1.3 125 0.5 15 15 32 28 13 3 1
TACL106*002#TA L 10 2 85 1.3 125 0.5 10 7.5 58 52 23 3 1
TACU106*002#TA U 10 2 85 1.3 125 0.5 8 5 84 75 88 1 1
TACR226*002#TA R 22 2 85 1.3 125 0.5 8 5 95 85 38 1 1
TACR336*002#TA R 33 2 85 1.3 125 0.7 10 5 95 85 38 2 1
TACR476*002#TA R 47 2 85 1.3 125 0.9 10 5 95 85 38 2 1
TACR686*002#TA R 68 2 85 1.3 125 1.4 14 5 95 85 38 2 1
TACA157*002#TA A 150 2 85 1.3 125 3 20 1 200 180 80 2 1

3 Volt @ 85°C
TACK225*003#TA K 2.2 3 85 2 125 0.5 6 15 32 28 13 2 1
TACL225*003#TA L 2.2 3 85 2 125 0.5 6 7.5 58 52 23 1 1
TACK335*003#TA K 3.3 3 85 2 125 0.5 8 15 32 28 13 3 1
TACL335*003#TA L 3.3 3 85 2 125 0.5 6 7.5 58 52 23 2 1
TACK475*003#TA K 4.7 3 85 2 125 0.5 12 15 32 28 13 3 1
TACL475*003#TA L 4.7 3 85 2 125 0.5 6 7.5 58 52 23 1 1
TACL685*003#TA L 6.8 3 85 2 125 0.5 6 75 58 52 23 2 1
TACL106*003#TA L 10 3 85 2 125 0.5 10 7.5 58 52 23 3 1
TACR156*003#TA R 15 3 85 2 125 0.5 8 5 95 85 38 1 1
TACL226*003#TA L 22 3 85 2 125 0.7 20 7.5 58 52 23 3 1
TACR226*003#TA R 22 3 85 2 125 0.7 8 5 95 85 38 1 1
TACR336*003#TA R 33 & 85 2 125 1 10 5 95 85 38 2 1
TACH476*003#TA H 47 3 85 2 125 1.4 20 5 89 80 36 3 1
TACR476*003#TA R 47 3 85 2 125 1.5 10 5 95 85 38 2 1
TACA686*003#TA A 68 3 85 2 125 2 15 2 141 127 57 1 1
TACR686*003#TA R 68 3 85 2 125 2 14 5 95 85 38 B8 1
TACA107*003#TA A 100 3 85 2 125 3 15 1 200 180 80 2 1
TACR107*003#TA R 100 & 85 2 125 8 30 5 95 85 38 3 1

4 Volt @ 85°C
TACL155*004#TA L 1.5 4 85 2.7 125 0.5 6 7.5 58 52 23 1 1
TACL225*004#TA L 2.2 4 85 2.7 125 0.5 6 7.5 58 52 23 1 1
TACL335*004#TA L 3.3 4 85 2.7 125 0.5 6 7.5 58 52 23 2 1
TACL475*004#TA L 4.7 4 85 2.7 125 0.5 6 7.5 58 52 23 1 1
TACU475*004#TA u 4.7 4 85 2.7 125 0.5 8 5 84 75 33 1 1
TACL685*004#TA L 6.8 4 85 2.7 125 0.5 8 7.5 58 52 23 2 1
TACL106*004#TA L 10 4 85 2.7 125 0.5 10 7.5 58 52 23 2 1
TACR106*004#TA R 10 4 85 2.7 125 0.5 8 5 95 85 38 1 1
TACL156*004#TA L 15 4 85 2.7 125 0.6 20 7.5 58 52 23 3 1
TACR156*004#TA R 15 4 85 2.7 125 0.6 8 5 95 85 38 1 1
TACL226*004#TA L 22 4 85 2.7 125 0.9 20 7.5 58 52 23 3 1
TACR226*004#TA R 22 4 85 2.7 125 0.9 8 5 95 85 38 1 1
TACH336*004#TA H 33 4 85 2.7 125 1.3 14 5 89 80 36 2 1
TACR336*004#TA R 33 4 85 2.7 125 1.3 10 5 95 85 38 2 1
TACR476*004#TA R 47 4 85 2.7 125 1.9 14 5 95 85 38 3 1
TACA686*004#TA A 68 4 85 2.7 125 2.7 15 1 200 180 80 1 1
TACA107*004#TA A 100 4 85 2.7 125 4 20 1 200 180 80 2 1
TACR107*004#TA R 100 4 85 2.7 125 4 30 5 95 85 38 3 1

6.3 Volt @ 85°C

TACK105*006#TA K 1 6.3 85 4 125 0.5 6 15 32 28 13 2 1
TACL105*006#TA L 1 6.3 85 4 125 0.5 6 7.5 58 52 23 1 1
TACL155*006#TA L 1.5 6.3 85 4 125 0.5 6 7.5 58 52 23 1 1
TACK225*006#TA K 2.2 6.3 85 4 125 0.5 8 15 32 28 13 3 1
TACL225*006#TA L 2.2 6.3 85 4 125 0.5 6 7.5 58 52 23 1 1
TACL335*006#TA L 3.3 6.3 85 4 125 0.5 6 7.5 58 52 23 2 1
TACU335*006#TA U 3.3 6.3 85 4 125 0.5 8 5 84 75 33 1 1
TACL475*006#TA L 4.7 6.3 85 4 125 0.5 8 7.5 58 52 23 2 1
TACL685*006#TA L 6.8 6.3 85 4 125 0.5 10 7.5 58 52 23 2 1
TACR685*006#TA R 6.8 6.3 85 4 125 0.5 8 5 95 85 38 1 1
TACIT06MO06#TA | 10 6.3 85 4 125 0.6 20 5 84 75 33 2 1
TACL106*006#TA L 10 6.3 85 4 125 0.6 10 6 65 58 26 2 1
TACR106*006#TA R 10 6.3 85 4 125 0.6 8 5 95 85 38 1 1
TACH156*006#TA H 15 6.3 85 4 125 0.9 8 5 89 80 36 3 1
TACL156*006#TA L 15 6.3 85 4 125 0.9 20 7.5 58 52 23 3 1
TACR156*006#TA R 15 6.3 85 4 125 0.9 8 ) 95 85 38 1 1

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 41
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TAC Series

Standard and Low Profile Tantalum Microchip Capacitors

RATINGS & PART NUMBER REFERENCE

o Case | Capacitance Rated Rated | Category | Category DCL Max. | DF Max. ESR Max. 100kHz RMS Product
art Number Size (uF) Voltage | Temp. Voltage | Temperature (nA) %) @ 100kHz Current (mA) o MSL
H (v) (c) v) ©c) H (@ 25°C | 85°C | 125°C i
TACH226*006#TA H 22 6.3 85 4 125 1.4 10 5 89 80 36 2 1
TACR226*006#TA R 22 6.3 85 4 125 1.4 10 5) 95 85 38 1 1
TACR336*006#TA R 33 6.3 85 4 125 2.1 12 5 95 85 38 2 1
TACA476*006#TA A 47 6.3 85 4 125 3 15 1 200 180 80 1 1
TACR476*006#TA R 47 6.3 85 4 125 3 20 5 95 85 38 3 1
TACT686*006#TA T 68 6.3 85 4 125 4.3 15 1 200 180 80 2 1
TACA107*006#TA A 100 6.3 85 4 125 6.3 20 1 200 180 80 2 1
TACT107*006#TA T 100 6.3 85 4 125 6.3 12 1 200 180 80 2 1
10 Volt @ 85°C
TACK154*010#TA K 0.15 10 85 7 125 0.5 6 40 19 17 8 1 1
TACK224*010#TA K 0.22 10 85 7 125 0.5 6 30 22 20 9 1 1
TACK334*010#TA K 0.33 10 85 7 125 0.5 6 20 27 25 11 1 1
TACK474*010#TA K 0.47 10 85 7 125 0.5 6 15 32 28 13 1 1
TACL474*010#TA L 0.47 10 85 7 125 0.5 6 7.5 58 52 23 1 1
TACK684*010#TA K 0.68 10 85 7 125 0.5 8 15 32 28 13 2 1
TACL684*010#TA L 0.68 10 85 7 125 0.5 6 7.5 58 52 23 1 1
TACK105*010#TA K 1 10 85 7 125 0.5 6 15 32 28 13 2 1
TACL105*010#TA L 1 10 85 7 125 0.5 6 7.5 58 52 23 1 1
TACR105*010#TA R 1 10 85 7 125 0.5 6 7 80 72 32 1 1
TACL155*010#TA L 1.5 10 85 7 125 0.5 6 7.5 58 52 23 1 1
TACL225*010#TA L 2.2 10 85 7 125 0.5 6 7.5 58 52 23 1 1
TACU225*010#TA u 2.2 10 85 7 125 0.5 8 5) 84 75 33 1 1
TACL335*010#TA L 3.3 10 85 7 125 0.5 8 7.5 58 52 23 2 1
TACR335*010#TA R 3.3 10 85 7 125 0.5 8 5 95 85 38 1 1
TACL475*010#TA L 4.7 10 85 7 125 0.5 10 6 65 58 26 2 1
TACR475*010#TA R 4.7 10 85 7 125 0.5 8 6 87 78 35 1 1
TACL685*010#TA L 6.8 10 85 7 125 0.7 20 75 58 52 23 3 1
TACR685*010#TA R 6.8 10 85 7 125 0.7 8 5) 95 85 38 1 1
TACH106*010#TA H 10 10 85 7 125 1.0 8 5 89 80 36 2 1
TACL106*010#TA L 10 10 85 7 125 1 20 7.5 58 52 23 3 1
TACR106*010#TA R 10 10 85 7 125 1 8 5 95 85 38 1 1
TACV106*010#TA Vv 10 10 85 7 125 1.0 10 2 132 119 53 2 1
TACR156*010#TA R 15 10 85 7 125 1.5 10 5 95 85 38 1 1
TACV156*010#TA \ 15 10 85 7 125 1.5 10 2 132 119 53 2 1
TACR226*010#TA R 22 10 85 7 125 2.2 14 5 95 85 38 2 1
TACA336*010#TA A 33 10 85 7 125 3.3 12 1 200 180 80 1 1
TACR336*010#TA R 33 10 85 7 125 3.3 20 5 95 85 38 3 1
TACB476*010#TA B 47 10 85 7 125 4.7 15 1 200 180 80 1 1
TACT476*010#TA T 47 10 85 7 125 4.7 12 1 200 180 80 1 1
16 Volt @ 85°C
TACK104*016#TA K 0.1 16 85 10 125 0.5 6 40 19 17 8 1 1
TACK154*016#TA K 0.15 16 85 10 125 0.5 6 30 22 20 9 1 1
TACK224*016#TA K 0.22 16 85 10 125 0.5 6 20 27 25 11 1 1
TACK334*016#TA K 0.33 16 85 10 125 0.5 6 20 27 25 11 1 1
TACL474*016#TA L 0.47 16 85 10 125 0.5 6 7.5 58 52 23 1 1
TACL684*016#TA L 0.68 16 85 10 125 0.5 6 7.5 58 52 23 1 1
TACL105*016#TA L 1 16 85 10 125 0.5 6 7.5 58 52 23 1 1
TACU105*016#TA U 1 16 85 10 125 0.5 8 5) 84 75 88 1 1
TACL225*016#TA L 2.2 16 85 10 125 0.5 10 7.5 58 52 23 1 1
TACR106*016#TA R 10 16 85 10 125 1.6 10 5 95 85 38 2 1
20 Volt @ 85°C
TACK224*020#TA K 0.22 20 85 13 125 0.5 6 20 27 25 11 1 1
TACR335*020#TA R 3.3 20 85 13 125 0.7 8 5 95 85 38 1 1
TACR475*020#TA R 4.7 20 85 13 125 0.9 8 5 95 85 38 1
25 Volt @ 85°C
TACR105*025%#TA | R | 1 [ 25 [ 8 [ 17 | 125 [ 05 [ 8 | 5 [ 95 | 85 [ 38 | 1 [ 1

Moisture Sensitivity Level (MSL) is defined according to J-STD-020. All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz,
0.5V RMS with a maximum DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. For typical weight and composition see page 259.
NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TAC Series

Standard and Low Profile Tantalum Microchip Capacitors

QUALIFICATION TABLE - CATEGORY 1
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TEST TAC series (Temperature range -55°C to +125°C)
Condition Characteristics
Visual examination no visible damage
Apply rated voltageo(Ur) at 85°C and / or category ) DCL 1.25 x initial limit
Endurance | Yo'tage (Uc) at 125°C for 2000 hours through a circuit =5~ within +10% of initial value
impedance of <0.1Q/V. Stabilize at room temperature —
for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 1.5 x initial limit
Visual examination no visible damage
ﬁtore at '420(: and :3.0;195%; relative };L.Jlrnidity for 1344 DCL initial limit
Humidity ours, with no applied voltage. Stabilize at room AC/C within +5% of initial value
temperature and humidity for 1-2 hours before
measuring. DF 1.2 x nitial limit
ESR 1.2 x initial limit
Step Temperature°C Duration(min) +20°C -55°C +20°C +85°C +125°C | +20°C
1 +20 15
2 55 15 DCL IL* n/a IL* 10xIL* | 125xI* IL*
Tes"':gg;'l?tt;"e 3 +20 15 AC/C nfa | +0/-10% | 5% | +10/-0% | +15/0% | +5%
4 +85 15 DF x| 15xI* IL* 15xI* | 2xlx | Ix
5 +125 15
6 20 15 ESR IL*  |1.25x IL* IL* 1.25x IL*| 2x IL* IL*
Visual examination no visible damage
Surge Apply 1.3x rated voltage (Ur) at 85°C for 1000 cycles of | DCL initial limit
Volte? o duration 6 min (30 sec charge, 5 min 30 sec discharge) | AC/C within +10% of initial value
9 through a charge / discharge resistance of 1000Q DF initial limit
ESR initial limit
*|nitial Limit
QUALIFICATION TABLE — CATEGORY 2
TEST TAC series (Temperature range -55°C to +125°C)
Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C and / or category DCL 1.25 x initial limit
voltage (Uc) at 125°C for 2000 hours through a circuit o Y o
%
Endurance impedance of <0.1Q/V. Stabilize at room temperature for Ac/C within £15% of initial value
1-2 hours before measuring. DF 1.5 x initial limit
ESR 1.5 x initial limit
Visual examination no visible damage
Store at 40°C and 90-95% relative humidity for 1344 DCL initial limit
.y hours, with no applied voltage. Stabilize at room o e
%
Humidity temperature and humidity for 1-2 hours before Acic within +10% of initial value
measuring. DF 1.2 x initial limit
ESR 1.2 x initial limit
Step Temperature°C Duration(min) 4+20°C _55°C 4+20°C +85°C | +125°C | +20°C
1 +20 15
2 55 15 DCL IL* n/a IL* 10xIL* | 125xIL* IL*
Tegggirl?:;’e 3 20 15 AC/C n/a | +0/-15% | #5% |+15/-0% |+20/-0% | +5%
4 +85 15 DF x| 15xI IL* 15xIx | 2xI* IL*
5 +125 15
3 w20 5 ESR ILx [1.25xIL%| IL* [1.25xIL*| 2xIL% | IL*
Visual examination no visible damage
Surge Apply 1.3x rated voltage (Ur) at 85°C for 1000 cycles of bcL 1.5xinitial limit
Volta?ge duration 6 min (30 sec charge, 5 min 30 sec discharge) AC/C within +15% of initial value
through a charge / discharge resistance of 1000Q DF 1.5 x initial limit
ESR 1.5 x initial limit
*Initial Limit
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TAC Series

Standard and Low Profile Tantalum Microchip Capacitors

QUALIFICATION TABLE - CATEGORY 3

TEST TAC series (Temperature range -55°C to +125°C)
Condition Characteristics
Visual examination no visible damage
Aplply rated voltazgeo(éj;) atzgggchand / Er catﬁgory . DCL 1.25 x initial limit
Endurance | 'Otage (Uc) at125°C for 2000 hours through a cireuit  7c within £30% of initial value
impedance of <0.1Q/V. Stabilize at room temperature for —
1-2 hours before measuring. DF 1.5 xinitial limit
ESR 1.5 x initial limit
Visual examination no visible damage
ﬁtore at '420(: and ?0(—195"/: relati;e P;%:rnidity for 1344 DCL 2 x initial limit
Humidity ours, with no applied voltage. Stabilize at room AC/C within £30% of initial value
temperature and humidity for 1-2 hours before
measuring. DF 1.5 x initial limit
ESR 1.25 x initial limit
Step TemperatureC Duration(min) +20°C -550C +20°C +85°C +125°C | +20°C
1 +20 15
2 =5 = DCL IL* n/a ILx | 10xI* | 125xI* | IL*
Tes’,'lgﬁﬁ?f;"e 3 20 15 AC/C n/a | +0/25% | 5% | +20/-0% | +25/-0% | +20%
4 +85 15 DF x| 15xix | I 15xIx | 2xix | 15xI*
5 +125 15
3 720 15 ESR ILx [1.25xIL%| I [1.25x 11| 2xIL* [1.5xIL*
Visual examination no visible damage
Apply 1.3x rated voltage (Ur) at 85°C for 1000 cycles of | DCL 2 x initial limit
Surge Voltage duration 6 min (30 sec charge, 5 min 30 sec discharge) AC/C within +30% of initial value
through a charge / discharge resistance of 1000Q DF 2 x initial limit
ESR 2 x initial limit
*Initial Limit

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TAC Series

Standard and Low Profile Tantalum Microchip Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : Conventional SMD MnO,
High Rel. ™ soc,
& Special low DCL Hermetic
200°C 175°Cauto 135°C auto
(7 )
TRM ;
Industrial & oLy [ professiona ] [ Fot e }

Automotive K
TAJ F93-AJ6] [ F98-AJ6 ]
auto *T/*U auto *T/*U auto auto
A A A
( »| TPM
k TPS multianode ]
Standard

TAJ Fo1 [«

Standard TAJ TAC Ll TPC

LOW PI'O file Low Profile microchip \ microchip Low ESR
i TLN TLC Fo8

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 4 5
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TLC Series

Tantalum Solid Electrolytic Chip Capacitors Consumer Series

FEATURES
+ High Capacitance vs. Voltage Ratio ‘
+ Super High Volumetric Efficiency

100% Surge Current Tested LEAD-FREE RoHS
+ CV Range: 0.47-220pF / 2-35V LEAD-FREE COMPATIBLE COM?,LIANT
- 9 Case Sizes Available COMPONENT
+ Consumer Applications (Portable Hand-held Electronics,
Cellular Phones, Digital Equipment etc.)
APPLICATIONS
+ Consumer Portable Applications with Space Limitations
EE— 41
| CASE DIMENSIONS: millimeters (inches)
POLARITY BAND NOT TO - EIA EIA L+0.20 (0.008) | W+0.15 (0.006) | H+0.15 (0.006) Termination TMi“iI"‘“t'l“
EXCEED CENTER LINE °9¢ | Code | Metric | -0.00(0.000) | -0.00(0.000) -0.00 (0.000) Spacing (S) L::'g't';"(l_‘:;‘
—Hr D | 1206 | 321606 (oi‘gg : g:ggg) (0.1622 : g:ggg) 0.60 (0.024) max | 1.80(0.071)min | 0.15(0.006)
N 0.60+0.12 0.33+0.02 0.33+0.02 )
E 0201 | 0603-03 | (4 5o ; 0.005) | (0.013 ; 0.001) | (0.013 ; 0.001) | 0:20(0.008)min | 0.10(0.004)
FSA Lt |ﬁ |HW 4_| H 0805 | 2012-10 2.00 (0.079) 1.35(0.053) 1.00 (0.039) max | 0.70(0.028) min | 0.15(0.006)
K 0402 | 100507 | 1.00(0.039) (0‘_)623::;223:? (0%52%12;’:3;: 0.40 (0.016) min | 0.10 (0.004)
MARKING L 0603 | 160810 | 1.60(0.063) 0.85 (0.033) 0.85 (0.033) 0.55(0.022) min | 0.15(0.006)
R 0805 | 201215 | 2.00(0.079) 1.35(0.053) 1.35 (0.053) 0.70(0.028) min | 0.15(0.006)
D,H, K L,R,TU,VCASE T | 1210 | 350812 (oi‘ggigiggs) (Oﬁﬁgi’;@f) 1.20 (0.047) max | 2.00 (0.079) min | 0.15(0.006)
u 0805 | 201206 | 2.00(0.079) 1.35(0.053) 0.60 (0.024) max | 0.70(0.028) min | 0.15(0.006)
I 3.20£0.20 1.60 £0.20 )
" v 1206 | 321608 | (%6, 0.008) | (0.063%0008) | O75(0.030)max | 1.80(0.071)min | 0.15(0.006)
(A?'igiﬂ *Please contact KYOCERA AVX, availability upon request
E CASE
v
Polarity
Band
(Anode+)
HOW TO ORDER
TLC L 226 M 006 R TA 4000
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging Standard ESR in mQ
See table pF code: 1st two digits M = £20% 002=2Vdc R,P = 7" Standard Tin Suffix
above represent significant figures, 003=3Vdc Termination Plastic Tape OR
3rd digit represents multiplier 004=4Vdc X, Q = 4%" Standard Tin
(number of zeros to follow) 006=6.3Vdc Termination Plastic Tape
008=8Vdc A, M = 7" Gold Termination
010=10Vdc Plastic Tape
016=16Vdc F N = 4%" Gold Termination
020=20Vdc Plastic Tape
025=25Vdc H = Chip Tray (waffle)
035=35Vdc Only case E

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TLC Series

Tantalum Solid Electrolytic Chip Capacitors Consumer Series

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C

Capacitance Range: 0.47 pF to 220 pF

Capacitance Tolerance: +20%

Rated Voltage (Vy) -55°C < +40°C: 2 3 4 6.3 8 10 16 20 25 35
Category Voltage (V.) at 85°C: 1 1.5 2 3.2 4 5 8 10 125 | 17.5
Category Voltage (V.) at 125°C: 0.4 0.6 0.8 1.3 1.6 2 3.2 4 5 7
Temperature Range: -55°C to +125°C with category voltage

Reliability: 0.2% per 1000 hours at 85°C, 0.5xV, with 0.1Q/V series impedance with

60% confidence level

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Voltage Rating DC (V;) to 40°C

HF Code 2.0V 3.0v 4.0V 6.3V 8V 10V 16V 20V 25V 35V
0.47 474 E* K

1.0 105 Es K L R
2.2 225 K H

3.3 335 L

4.7 475 K K/U

6.8 685 K K U

10 106 K K K U \' R

15 156 K K H/L

22 226 U L/U

H/L

33 336 L/U L(4000)/U/V L H

47 476 L L/R H/L H/L/R/V D H/R

68 686 R R

100 107 R R/T T

150 157
220 227 T

Released ratings, (ESR ratings in mOhms in parentheses)

Engineering samples - please contact KYOCERA AVX

*Please contact KYOCERA AVX, availability upon request

Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply
higher voltage ratings in the same case size, to the same reliability standards.

Voltage vs Temperature Rating

120% [ rated range
@ recommended derating

100% ]

80%

60%

40%

20%

0%
-565°C 0°C 40°C 60°C 85°C 105°C 125°C

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TLC Series

Tantalum Solid Electrolytic Chip Capacitors Consumer Series

RATINGS & PART NUMBER REFERENCE

. Rated Rated Category Category DCL ESR Max. 100kHz R MS Current (mA)
Part Number Case Capacitance Voltage | Temperature | Voltage | Temperature Max. @100kHz MSL
Size | () V) ¢c) ) (o) () © 25°Cc | 85°C | 125%C
2 Volt @ 40°C
TLCK156M002#TA [ K | 15 [ 2 ] 40 [ 04 ] 125 [ 05 | 15 [ 32 [ 28 ] 13 [HE
TLCL476M002#TA | L | 47 [ 2 ] 40 [ 04 125 [ 09 ] 7.5 [ 58 [ s2 | 23 [ 3
3 Volt @ 40°C
TLCK685MO003#TA K 6.8 3 40 0.6 125 0.5 15 32 28 13 3
TLCK106MO03#TA K 10 3 40 0.6 125 0.5 15 32 28 13 3
TLCL476MO003#TA L 47 3 40 0.6 125 1.4 7.5 58 52 23 3
TLCR476MO03#TA R 47 3 40 0.6 125 3.0 7.5 77 70 31 3
4 Volt @ 40°C
TLCK475MO004#TA K 47 4 40 0.8 125 0.5 15 32 28 13 3
TLCK685MO004#TA K 6.8 4 40 08 125 0.5 15 32 28 13 3
TLCK106MO04#TA K 10 4 40 0.8 125 0.5 15 32 28 13 3
TLCK156MO004#TA K 15 4 40 0.8 125 3.0 15 32 28 13 3
TLCU226MO004#TA u 22 4 40 0.8 125 0.9 12 54 49 22 3
TLCL336MO004#TA L 33 4 40 0.8 125 1.3 7.5 58 52 23 3
TLCU336MO004#TA u 33 4 40 0.8 125 26 9 62 56 25 3
TLCH476MO04#TA H 47 4 40 0.8 125 1.9 5 89 80 36 3
TLCL476MO004#TA L 47 4 40 0.8 125 1.9 7.5 58 52 23 3
TLCR686MO04#TA R 68 4 40 0.8 125 27 5 95 85 38 3
TLCR107MO04#TA R 100 4 40 0.8 125 4.0 5 95 85 38 3
TLCT227MO04#TA T 220 4 40 0.8 125 8.8 1 200 180 80 3
6.3 Volt @ 40°C
TLCE474MO06HTA* E 0.47 6.3 40 1.3 125 1.0 60 13 12 5 3
TLCE105M006HTA* E 1 6.3 40 1.3 125 1.0 60 13 12 5 3
TLCK475MO006#TA K 47 6.3 40 1.3 125 0.5 15 32 28 13 3
TLCU475M006#TA u 4.7 6.3 40 13 125 0.5 5 84 75 33 3
TLCK106MO06#TA K 10 6.3 40 1.3 125 3.1 15 32 28 13 3
TLCL226MO06#TA L 22 6.3 40 1.3 125 1.4 75 58 52 23 3
TLCU226MO06#TA u 22 6.3 40 1.3 125 2.8 12 54 49 22 3
TLCH336MO06#TA H 33 6.3 40 1.3 125 2.0 5 89 80 36 3
TLCL336MO006#TA L 33 6.3 40 1.3 125 2.1 75 58 52 23 3
TLCL336M006#4000 L 33 6.3 40 13 125 2.1 4 79 71 32 3
TLCU336MO06#TA u 33 6.3 40 1.3 125 10.4 7.5 68 61 27 3
TLCV336MO06#TA v 33 6.3 40 1.3 125 4.2 5 84 75 33 3
TLCH476MOO6#TA H 47 6.3 40 1.3 125 3.0 5 89 80 36 3
TLCL476M006#TA L 47 6.3 40 1.3 125 29.6 10 50 45 20 3
TLCR476MO06#TA R 47 6.3 40 13 125 6.0 5 95 85 38 3
TLCV476MO06#TA \4 47 6.3 40 1.3 125 6.0 15 48 43 19 3
TLCR686MO06#TA R 68 6.3 40 1.3 125 43 5 95 85 38 3
TLCR107MO06#TA R 100 6.3 40 1.3 125 6.0 5 95 85 38 3
TLCT107MO06#TA T 100 6.3 40 1.3 125 31.5 15 52 46 21 3
8 Volt @ 40°C
TLCL336MOOS#TA [ L | 33 [ 8 ] 40 [ 16 ] 125 [ 264 | 10 [ 50 [ 4 [ 20 [ 3
TLCD476M008#TA | D | 47 [ 8 | 40 [ 16 | 125 [ 188 | 7 | 71 [ 64 | 28 [ 3
10 Volt @ 40°C
TLCK225M010#TA K 2.2 10 40 2 125 0.5 15 32 28 13 3
TLCU685MO0104TA ] 6.8 10 40 2 125 0.7 5 84 75 33 3
TLCU106MO10#TA ] 10 10 40 2 125 1.0 5 84 75 33 3
TLCH156MO10#TA H 15 10 40 2 125 1.5 5 58 52 23 3
TLCL156MO010#TA L 15 10 40 2 125 1.5 75 89 80 36 3
TLCL226MO10#TA L 22 10 40 2 125 11 10 50 45 20 3
TLCH336MO010#TA H 33 10 40 2 125 3.3 5 89 80 36 3
TLCH476MO010#TA H 47 10 40 2 125 23.5 7.5 73 66 29 3
TLCR476MO10#TA R 47 10 40 2 125 47 5 95 85 38 3
TLCT107MO10#TA T 100 10 40 2 125 10 1 200 180 80 3
16 Volt @ 40°C
TLCK474MO16#TA K 0.47 16 40 3.2 125 0.5 15 32 28 13 3
TLCK105M016#TA K 1 16 40 3.2 125 0.8 15 32 28 13 3
TLCL335MO016#TA L 3.3 16 40 3.2 125 0.5 7.5 58 52 23 3
TLCV106MO16#TA v 10 16 40 3.2 125 1.6 2 132 119 53 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TLC Series

Tantalum Solid Electrolytic Chip Capacitors Consumer Series

RATINGS & PART NUMBER REFERENCE

C Capacitance Rated Rated Category Category DCL ESR Max. 100kHz R MS Current (mA)
Part Number Size I (me)““ Voltage | Temperature | Voltage | Temperature Max. @100kHz MSL
) (c) ) c) (HA) @ 25°C | 85°C | 125°C
20 Volt @ 40°C
TLCH225M020#TA | H | 22 [ 20 ] 40 [ 4 [ 125 [ 05 ] 7.5 [ 8 [ 80 [ 3 [ 3
TLCR106M020#TA | R | 10 [ 20 | 40 | 4 | 125 [ 06 | 5 [ o5 | 8 | 38 [ 3
25 Volt @ 40°C
TLCL105M025#TA [ L | 1.0 [ 25 ] 40 [ 5 [ 125 [ o5 ] 7.5 | s8 [ 8 [ 23 [ 3
35 Volt @ 40°C
TLCR105M035#TA | R | 1.0 [ 35 ] 40 [ 7 [ 125 [ o5 ] 5 [ o5 | 8 [ 38 [ 3
*Please contact KYOCERA AVX, availability upon request
Moisture Sensitivity Level (MSL) is defined according to J-STD-020.
All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.
DCL allowed to move up to 2.00 times the limit post mounting.
For typical weight and composition see page 259.
NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.
QUALIFICATION TABLE
TEST TLC series (Temperature range -55°C to +125°C)
Condition Characteristics
Apply rated voltage (Ur) at 40°C and / or category Visual examination | no visible damage
Endurance voltage (Uc) at 85°C for 2000 hours through a DCL 1.25 x initial limit
circuit impedance of <0.1Q/V. Stabilize at room AC/C within +30% of initial value
temperature for 1-2 hours before measuring. ESR 1.5 x initial limit
Store at 40°C and 90-95% relative humidity for 56 Visual examination | no visible damage
Humidit days, with no applied voltage. Stabilize at room DCL 2 x initial limit
Yy temperature and humidity for 1-2 hours before AC/C +30% of initial value
measuring. ESR 1.25 x initial limit
St1ep Tempf;]ture C Duratl;)g (min) Voltag’\‘le/ﬁpphed +200C | s8¢ | +200¢ | +a00c | +60°c | +850¢C |+1250¢| +20°C
2 = B ho DCL IL* n/a IL* | 1.25xIL%| 1.25x L% | 1.25x IL* [ 1.25x IL* | IL*
LIX LIX LIX LIX
Temperature 2 — E Mo
g, R
Stability 5 +60 15 0.66xVy |AC/C n/a | +0/25% | 5% | +10/-0% | +10/-0% | +20/-0% | +25/-0% |+20/-10%
6 +85 15 0.50 x Vg
7 +125 15 020x Ve |ESR IL* nfa | 125xIL%[1.25xIL% | 125X IL*| 125 xIL* | 1.25x IL* | 1.25 X IL*
8 +20 15 N/A
Apply 1.3x rated voltage (Ur) at 40°C for 1000 cycles | Visual examination | no visible damage
Surge of duration 6 min (30 sec charge, 5 min 30 sec DCL 2 x initial limit
Voltage discharge) through a charge / discharge resistance AC/C within £30% of initial value
of 10000 ESR 1.25 xinitial limit
*Initial Limit

TDS-PTNO-0034 | Rev 1
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TLC Series

Tantalum Solid Electrolytic Chip Capacitors Consumer Series

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

i ™J THH
ngh R?I. ultra 230°C COTS+
& Special low DCL Hermetic

4

High Temp [ THJ H THJ ] F97-HT3
200°C 175°Cauto 135°Cauto

undertab,
fused

a A\
. TRJ ( TRM F91-AJ6 F97
Industrial & professiona k profsiona auto professional
Automotive A
TAJ F93-AJ6] [FQB-AJ6]
auto *T/*U auto *T/*U auto auto
A A A
[ TPS }., TPM ]
multianode
Standard
TAJ F91 [«
Standard TAJ TAC TPC
Low Profile Low Profile microchip microchip Low ESR
NS J
+ /_+_\
High CV [ e T ]([ e D P

F98
undertab
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TPC Series
Low ESR TACmicrochip®

FEATURES

+ Low ESR TACmicrochip® Capacitor
+ Smallest and Low Profile Tantalum

4

+ 100% Surge Current Tested LEAD-FREE RoHS
+ CV Range: 1.0-100pF / 3-25V LEAD-FREE COMPATIBLE COM?,LIANT
- 4 Case Sizes Available COMPONENT
+ Power Supply Applications
APPLICATIONS
+ Portable Controller with Elevated Power Requirements
CASE DIMENSIONS: millimeters (inches)
P Minimum
— EIA EIA L+0.20 (0.008 W+0.15(0.006) | H+0.15 (0.006, Terminat
n Code | code | Metric | -0.00 (8.000)) -0.00 (5.000)) -0.00 (8.000)) Spacing (8) "I'_Z’I:‘;'t'l‘:’:l'_‘:)“
H | 0805 | 2012-10 2.00 (0.079) 1.35(0.053) 1.00 (0.039) max | 0.70 (0.028) min | 0.15 (0.006)
0402 | 1005-0 00 (0.039 0.50 500 0.50 50 0.40 (0.016) min | 0.0 (0.00:
ERGRED CERTER e K | 0402 | 100507 | 1.00(0.039) (0.020 *200%) (0020 %0008y | 04 (0.016)min | 010 (0.004)
T L | 0603 | 1608-10 1.60 (0.063) 0.85 (0.033) 0.85(0.033) | 0.55(0.022) min | 0.15(0.006)
1 R | 0805 | 201215 2.00 (0.079) 1.35(0.053) 1.35(0.053) | 0.70(0.028) min | 0.15(0.006)
st —w—]
MARKING
H, K, L, R CASE
Polarity l
Band
(Anode+)
HOW TO ORDER
TPC R 106 * 010 R 1800
Type Case Size Capacitance Code Tolerance Rated DC Packaging ESR in mQ
TACmicrochip® See table pF code: 1st two digits K=t10% Voltage R, P = 7" Standard Tin
above represent significant figures, M=+20%  003=3Vdc Termination Plastic Tape
3rd digit represents multiplier 004=4Vdc X, Q = 4%" Standard Tin
(number of zeros to follow) 006=6.3Vdc Termination Plastic Tape
010=10vdc A M = 7" Gold Termination
016=16Vdc Plastic Tape
020=20Vdc F N = 4%" Gold Termination
025=25Vdc Plastic Tape
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 1.0 yF to 100 pF
Capacitance Tolerance: +10%; +20%
Leakage Current DCL: 0.01CV or 0.5pA whichever is the greater
Rated Voltage (V) < +85°C: 3 4 6.3 10 16 20 25
Category Voltage (V,) <+125°C: 2 2.7 4 7 10 13 17
Surge Voltage (V) < +85°C: 3.9 5.2 8 13 20 26 32
Surge Voltage (V) <+125°C: 2.6 3.2 5 8 12 16 20
Temperature Range: -55°C to +125°C

Reliability:

1% per 1000 hours at 85°C, V, with 0.1Q/V series impedance, 60% confidence level

Termination Finish:

Tin Plating over Nickel (standard),
Gold Plating over Nickel option available upon request

TDS-PTNO-0038 | Rev 1
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TPC Series
Low ESR TACmicrochip®

CAPACITANCE AND RATED VOLTAGE RANGE (LETTER DENOTES CASE SIZE)

Capacitance Voltage Rating DC (V;) at 85°C
uF Code 3.0V 4.0V 6.3V 10V 16V 20V 25V
1.0 105 L(5000) R(3000)
1.5 155
2.2 225 K(8000)/L(5000) L(5000) L(5000)
3.3 335 L(5000)
47 475 K(8000) L(5000) R(2000)
6.8 685
10 106 L(4000) Y 40%&)2)?&(1))300) R(1800)
15 156 R(1800) R(1500)
22 226 L(5000)/R(1800) R(1500) R(1500)
33 336 R(1800) H(1500)/R(1500) R(1500)
47 476 R(1500) R(1800)
68 686
100 107 R(1000)

Codes shown are examples of ESR values offered on certain CV and case size. Other codes and ESR values available upon request.
Released ratings, (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.

RATINGS & PART NUMBER REFERENCE

Case | Capacitance | Rated | Rated |Category| Category | DCL | DF PSR | 100kHz RMS Curtent () | |,
Part Number Size (F) Voltage | Temperature | Voltage | Temperature | Max. | Max. @100kHz Categor MSL
. ) ) ) co | @ | e | @ | 25°C | ssec | 1257 o
3 Volt @ 85°C
TPCK475%003#8000 K 47 3 85 2 125 0.5 12 8000 0.043 | 0.039 [ 0.017 3 1
TPCR336*003#1800 R 33 3 85 2 125 1.0 10 1800 0.158 | 0.142 | 0.063 2 1
TPCR476*003#1500 R 47 3 85 2 125 1.5 10 1500 0.173 | 0.156 | 0.069 3 1
4 Volt @ 85°C
TPCL226*004#5000 L 22 4 85 27 125 0.9 6 5000 0.071 | 0.064 [ 0.028 3 1
TPCR226*004#1800 R 22 4 85 2.7 125 0.9 8 1800 0.158 | 0.142 | 0.063 1 1
TPCH336*004#1500 H 33 4 85 27 125 13 14 1500 0.163 | 0.147 | 0.065 3 1
TPCR336*004#1500 R 33 4 85 27 125 1.3 10 1500 0.173 | 0.156 | 0.069 2 1
TPCR107*004#1000 R 100 4 85 2.7 125 4.0 30 1000 0.212 | 0191 [ 0.085 3 1
6.3 Volt @ 85°C
TPCK225*006#8000 K 2.2 6.3 85 4 125 0.5 8 8000 0.043 | 0.039 [ 0.017 3 1
TPCL225*006#5000 L 22 6.3 85 4 125 0.5 6 5000 0.071 | 0.064 | 0.028 1 1
TPCL106*006#4000 L 10 6.3 85 4 125 0.6 10 4000 0.079 | 0.071 [ 0.032 3 1
TPCR156*006#1800 R 15 6.3 85 4 125 0.9 8 1800 0.158 | 0.142 [ 0.063 1 1
TPCR226*006#1500 R 22 6.3 85 4 125 1.4 10 1500 0.173 | 0.156 | 0.069 1 1
TPCR476*006#1800 R 47 6.3 85 4 125 3.0 20 1800 0.158 | 0.142 | 0.063 3 1
10 Volt @ 85°C
TPCL105*010#5000 L 1.0 10 85 7 125 0.5 6 5000 0.071 | 0.064 [ 0.028 1 1
TPCL225%010#5000 L 22 10 85 7 125 0.5 6 5000 0.071 | 0.064 | 0.028 1 1
TPCL335*010#5000 L 3.3 10 85 7 125 0.5 8 5000 0.071 | 0.064 | 0.028 2 1
TPCL475*010#5000 L 47 10 85 7 125 0.5 10 5000 0.071 | 0.064 | 0.028 2 1
TPCH106*010#2500 H 10 10 85 7 125 1.0 8 2500 0.126 | 0.113 [ 0.050 2 1
TPCL106*010#4000 L 10 10 85 7 125 1.0 20 4000 0.079 [ 0.071 [ 0.032 3 1
TPCR106*010#1800 R 10 10 85 7 125 1.0 8 1800 0.158 | 0.142 | 0.063 1 1
TPCR156*010#1500 R 15 10 85 7 125 1.5 10 1500 0.173 | 0.156 [ 0.069 1 1
TPCR226*010#1500 R 22 10 85 7 125 22 14 1500 0.173 | 0.156 | 0.069 2 1
TPCR336*010#1500 R 33 10 85 7 125 3.3 20 1500 0.173 | 0.156 | 0.069 3 1
16 Volt @ 85°C
TPCL225*016#5000 | L | 2.2 [ 85 [ 10 ] 125 [ o5 | 10 [ 5000 [ 0071 [ 0.064 [ 0.028 | 1 [ 1
TPCR106*016#1800 | R | 10 [ 16 | 85 [ 10 | 125 [ 16 | 10 [ 1800 [ 0158 [ 0142 | 0.063 | 2 [ 1
20 Volt @ 85°C
TPCR475*020#2000 [ R | 47 [ 20 | 85 [ 13 ] 125 [ o9 | 8 [ 2000 [ 0150 [ 0135 [ 0.060 | 1 [
25 Volt @ 85°C
TPCR105*025#3000 [ R | 1.0 [ 25 ] 85 [ 17 ] 125 [ o5 | 8 [ 3000 [ 0122 [ 0110 [ 0.049 | 1 [ 1

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TPC Series

Low ESR TACmicrochip®

QUALIFICATION TABLE - CATEGORY 1

TEST TPC series (Temperature range -55°C to +125°C)
Condition Characteristics
Visual examination no visible damage
Aplply razsd)voltfzgsec(g;) atzgg‘;chand / (h)r catﬁgory DCL 1.25 x initial limit
voltage (Uc) at or ours through a circuit - PSP
Endurance impedance of <0.1Q/V. Stabilize at room temperature AC/C Wlth"? i'TO/fOf_ initial value
for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 1.5 x initial limit
Visual examination no visible damage
ﬁtore at 42“0 and ?0;195‘%; relative I;glrnidity for 1344 DCL initial limit
Humidity ours, with no applied voltage. Stabilize at room AC/C within 5% of initial value
temperature and humidity for 1-2 hours before
measuring. DF 1.2 x initial limit
ESR 1.2 x initial limit
Step Temperature°C Duration(min) +20°C -550C +20°C +85°C +125°C | +20°C
1 +20 15
2 55 15 DCL IL* n/a IL* 10xIL* | 12.5xIL* IL*
Tegggirl?;‘;"e 3 20 15 AC/C n/a | +0/-10% | #5% | +10/-0% | +15/-0% | 5%
4 +85 15 DF x| 15 L 15xI* | 2xIL* IL*
5 +125 15
6 +20 15 ESR IL*  |1.25 x IL* IL* 1.25x IL*| 2 x IL* IL*
Visual examination no visible damage
A;ley 1.3x rated voltage (U;}) at85°Cfor 1000 cycles [ pop initial limit
Surge o_ uration 6 min (30 sec ¢ argg, 5 min 30 sgc AC/C Within +10% of initial value
Voltage discharge) through a charge / discharge resistance of —
1000Q DF initial limit
ESR initial limit
*Initial Limit
QUALIFICATION TABLE - CATEGORY 2
TEST TPC series (Temperature range -55°C to +125°C)
Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C and / or category DCL 1.25 x initial limit
voltage (Uc) at 125°C for 2000 hours through a circuit - Y e
Endurance impedance of <0.1Q/V. Stabilize at room temperature Ac/C within +15% of initial value
for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 1.5 x initial limit
Visual examination no visible damage
ﬁtore at 4g°C and ;30;]95“/.; relative rl;ulmidity for 1344 DCL initial limit
. e ours, with no applied voltage. Stabilize at room - o
Humidity temperature and humidity for 1-2 hours before AC/C within +10% of initial value
measuring. DF 1.2 x initial limit
ESR 1.2 x initial limit
Step Temperature°C Duration(min) +20°C -55°C +20°C +85°C +125°C | +20°C
1 +20 15
) 55 15 DCL IL* n/a IL* 10xIL* | 125xIx | 1L
Temperature 3 20 15 AC/C nfa | +0/-15% | #5% | +15/-0% | +20/-0% | +5%
Stabilit
ili
y 4 +85 15 DF x| 15xI L 15xIx | 2xix |
5 +125 15
6 +20 15 ESR IL*  [1.25x IL* IL* 1.25x IL*| 2xIL* IL*
Visual examination no visible damage
Surge Apply 1.3x rated voltage (Ur) at 85°C for 1000 cycles of | DCL 1.5 x initial limit
duration 6 min (30 sec charge, 5 min 30 sec discharge) | AC/C within +15% of initial value
Volt
oltage through a charge / discharge resistance of 1000Q DF 1.5 x initial limit
ESR 1.5 x initial limit
*Initial Limit

TDS-PTNO-0038 | Rev 1
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TPC Series

Low ESR TACmicrochip®

QUALIFICATION TABLE - CATEGORY 3

TEST TPC series (Temperature range -55°C to +125°C)
Condition Characteristics
Visual examination no visible damage
Aplply rated voItazgeo(éJ;) atzgggchand / Er catﬁgory ) DCL 1.25 x initial limit
Endurance | /Otage (Ue) at 125°C for 2000 hours through a cirouit 7 within +30% of initial value
impedance of <0.1Q/V. Stabilize at room temperature ——
for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 1.5 x initial limit
Visual examination no visible damage
ﬁtore at flﬂ"C and ?0(—195"/;7 relative };limidity for 1344 DCL 2 x initial limit
Humidity ours, with no applied voltage. Stabilize at room AC/C within £30% of initial value
temperature and humidity for 1-2 hours before ——
measuring. DF 1.5 x initial limit
ESR 1.25 x initial limit
Step Temperature’C Duration(min) +20°C 5500 +20°C +85°C #125°C | +20°C
1 +20 15
T 2 55 15 DCL IL* n/a IL* 10xIL* | 125xI* IL*
empe_ra_ture 3 +20 15 AC/C n/a +0/-25% +5% +20/-0% | +25/-0% | +20%
Stability 1 85 s
DF IL* 1.5xIL* IL* 1.5xIL* 2xIx | 15xI*
5 +125 15
6 +20 15 ESR ILx | 1.25xIL* IL* 1.25xIL% | 2xIL* [1.5xIL*
Visual examination no visible damage
Apply 1.3x rated voltage (Ur) at 85°C for 1000 cycles of | DCL 2 x initial limit
Surge Voltage duration 6 min (30 sec charge, 5 min 30 sec discharge) | AC/C within +30% of initial value
through a charge / discharge resistance of 1000Q DF 2 x initial limit
ESR 2 x initial limit
*Initial Limit
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TPC Series
Low ESR TACmicrochip®

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : CONVENTIONAL SMD MnO,

H ™J THH
ngh R?I' ultra 230°C COTS+
& SpeCIaI low DCL Hermetic
High Temp [ THJ H THJ ] F97-HT3

200°C 175°Cauto 135°Cauto
. TRJ (( TRM F91-AJ6 ) F97
Industrial & professional s auto professional
multianode
A

Automotive
TAJ Fga-m] [ng-AJf,]
auto *T/*U auto *T/*U auto auto

A y A
E:ED
Standard
TAJ F91 |«
Standard TAJ TAC TPC
LOW Profile Low Profile microchip microchip LOW ESR )
v v
. l l F98-AS1
ngh cv [ ULEEb TLJ ] [ mI[%{%p ] ur;ﬂj:dab,

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 5 5
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FO95 Series
Standard Conformal Coated Chip

FEATURES APPLICATIONS

+ Compliant to the RoHS3 directive 2015/863/EU + Smartphone

+ For High Frequency + Tablet PC

+ SMD Conformal + Wireless Module LEAD-FREE

+ Small and High CV + E-book LEAD-FREE RoHS

» 100% Surge Current Tested COMPATIBLE COMPLIANT
COMPONENT

CASE DIMENSIONS: millimeters (inches)
Code | E'A | EIA L w H A B c D*

Code | Metric

3.20£0.30 1.70%0.30 1.400.20 0.80+0.30 1.20£0.30 0.80£0.30 | 0.20
(0.126+0.012) | (0.067+0.012) | (0.055+0.008) | (0.031£0.012) | (0.047+0.012) | (0.031£0.012) | (0.008) Resm
3.5020.20 | 2.80%0.20 1.80£0.20 0.80%0.30 1.20£0.30 110£0.30 | 0.20

A 1207 | 3217-16

B 1411 | 3528-20

(0.1380.008) | (0.110+0.008) | (0.071+0.008) | (0.031+0.012) | (0.047+0.012) | (0.043+0.012) | (0.008) \
P 0905 | 221212 | 2:20£0.30 1.25+0.30 1.00£0.20 0.60+0.30 0.80%0.30 0.8040.30 0.20
(0.087+0.012) | (0.049+0.012) | (0.039+0.008) | (0.024+0.012) | (0.031+0.012) | (0.031£0.012) | (0.008) S°'de'e'e°"°de@‘ Solder electrode®

Q 1306 | 321610 | 3:20£0.20 1.60£0.20 0.800.20 0.8040.20 1.20£0.20 0.800.20 0.20 | o
(0.126+0.008) | (0.063+0.008) | (0.031+0.008) | (0.031+0.008) | (0.047+0.008) | (0.031+0.008) | (0.008) ALB
R 0905 | 2212-065 |, 2-20£0.30 1.25£0.30 0.65 max. 0.60+0.30 0.80+0.30 0.50 min. 0.20 Single-side electrodes (Both electrodes at bottom side only)
(0.087+0.012) | (0.049+0.012) | (0.026 max.) | (0.024%0.012) | (0.0310.012) | (0.020 min.) | (0.008)
s 1306 | 3216-12 |  3-200.30 1.60£0.30 1.00£0.20 0.80+0.30 1.2040.30 0.80£0.30 0.20
(0.126+0.012) | (0.063+0.012) | (0.039+0.008) | (0.031£0.012) | (0.047£0.012) | (0.031+0.012) | (0.008)
T 1411 | 3507-12 | 3-50£0.20 2.70+0.20 1.00£0.20 0.80+0.20 1.2040.20 1.10£0.20 0.20
(0.138+0.008) | (0.10620.008) | (0.039+0.008) | (0.031+0.008) | (0.047+0.008) | (0.043+0.012) | (0.008)
*D dimension only for reference
HOW TO ORDER
F95 0G 337 M A O (I AQ2 or Q2
Type Rated Capacitance Code Tolerance  Case Packaging Specification Suffix Single Face
Voltage pF code: st two digits K=t10% Size See Tape & Reel LZT = Rated temperature Electrode
represent significant figures, M=220% See Packaging Section 60°C only
3rd digit represents multiplier table
(number of zeros to follow) above

TECHNICAL SPECIFICATIONS

Category Temperature Range: -55to0 +125°C

Rated Temperature: +85°C

Capacitance Tolerance: +20%, +10% at 120Hz

Dissipation Factor: Refer to next page

ESR 100kHz: Refer to next page

Leakage Current: Refer to next page
Provided that:

After 1 minute’s application of rated voltage, leakage current at 85°C 10
times or less than 20°C specified value.

After 1 minute’s application of rated voltage, leakage current at 125°C
12.5 times or less than 20°C specified value.

Capacitance Change By +15% Max. at +125°C
Temperature +10% Max. at +85°C
-10% Max. at-55°C

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F95 Series
Standard Conformal Coated Chip

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage

uF Code 4V (0G) 6.3V (0J) 10V (1A) 16V (1C) 20V (1D) 25V (1E) 35V (1V) 50V (1H)

1.0 105 R P/S p*

1.5 155

2.2 225 P P/R A

3.3 335

47 475 P/R A/S A/P/Q/S B

6.8 685

10 106 P/RM A/P/Q/S A/B/S A/B

15 156 P A/S

22 226 RM A/P™M/Q/S A/B/Q/S/T B

33 336 PM A/P™M/Q/S B/T B

47 476 P A/B/PM/S/T B

68 686 P B

100 107 A/P/S A/B/P™/Q/S/T A/B/T

150 157 B/P™ B

220 227 A/B/Q/S/T B

330 337 A/B/T B

470 477 B B

680 687
Released ratings (lerance only) Please contact to your local KYOCERA AVX sales office when these series are being designed
*Rated temperature 60°C only. Please contact KYOCERA AVX when you need detail spec. in your application.

RATINGS & PART NUMBER REFERENCE

N e Capacitance RTted pCL [;l:)@ EOS;]I}(@ 100kHz RMS Current (mA) *c‘lc <
Part Number . Voltage 120Hz | 100kHz o | o | o | o AC/ MSL
Size (uF) ) (HA) %) (@) 25°C 60°C 85°C 125°C (%)

4 Volt
F950G107#AAAQ2 A 100 4 4.0 12 0.5 387 - 349 155 * 3
F950G107#PAAQ2 P 100 4 4.0 30 1.2 158 - 142 63 +15 3
F950G107#SAAQ2 S 100 4 4.0 14 0.8 274 - 246 110 * 3
F950G157#BAAQ2 B 150 4 6.0 14 0.4 461 - 415 184 * 3
F950G157MPAAQ2 P 150 4 12.0 31 1.1 165 - 149 66 120 3
F950G227#AAAQ2 A 220 4 8.8 25 0.8 306 - 276 122 115 3
F950G227#BAAQ2 B 220 4 8.8 16 0.4 461 - 415 184 * 3
F950G227#QAAQ2 Q 220 4 8.8 30 1.5 173 - 156 69 120 3
F950G227#SAAQ2 S 220 4 8.8 30 0.8 274 - 246 110 15 3
F950G227#TAAQ2 T 220 4 8.8 25 0.6 365 - 329 146 * 3
F950G337#AAAQ2 A 330 4 13.2 40 0.8 306 - 276 122 120 3
F950G337#BAAQ2 B 330 4 13.2 30 0.6 376 - 339 151 115 3
F950G337#TAAQ2 T 330 4 13.2 40 0.8 316 - 285 126 120 3
F950G477#BAAQ2 B 470 4 18.8 40 0.4 461 - 415 184 120 3

6.3 Volt
F950J336MPAAQ2 P 33 6.3 2.1 14 1.1 165 - 149 66 * 3
F950J226MRAAQ2 R 22 6.3 1.4 20 2.0 112 - 101 45 120 3
F950J476MPAAQ2 P 47 6.3 3.0 20 1.1 165 - 149 66 115 3
F950J686MPAAQ2 P 68 6.3 4.3 25 1.2 158 - 142 63 +15 3
F950J107#AAAQ2 A 100 6.3 6.3 14 0.5 387 - 349 155 * 3
F950J107#BAAQ2 B 100 6.3 6.3 14 0.4 461 - 415 184 * 3
F950J107MPAAQ2 P 100 6.3 12.6 35 1.2 158 - 142 63 120 3
F950J107#QAAQ2 Q 100 6.3 6.3 30 1.1 202 = 182 81 120 3
F950J107#SAAQ2 S 100 6.3 6.3 20 0.9 258 - 232 103 115 3
F950J107#TAAQ2 T 100 6.3 6.3 14 0.6 365 - 329 146 i 3
F950J157#BAAQ2 B 150 6.3 9.5 18 0.4 461 - 415 184 * 3
F950J227#BAAQ2 B 220 6.3 13.9 30 0.4 461 - 415 184 * 3
F950J337#BAAQ2 B 330 6.3 20.8 35 0.6 376 - 339 151 120 3
F950J477#BAAQ2 B 470 6.3 59.2 40 0.5 412 - 371 165 120 3

10 Volt
F951A106#PAAQ2 P 10 10 1.0 8 3.0 100 - 90 40 * 3
F951A106 MRAAQ2 R 10 10 1.0 18 3.0 91 - 82 37 20 3
F951A156#PAAQ2 P 15 10 1.5 10 3.0 100 - 90 40 * 3
F951A226#AAAQ2 A 22 10 22 6 0.9 289 = 260 115 & 3
F951A226MPAAQ2 P 22 10 2.2 14 3.0 100 - 90 40 * 3
FO951A226#QAAQ2 Q 22 10 2.2 10 2.0 150 - 135 60 * 3
F951A226#SAAQ2 S 22 10 2.2 10 1.1 234 - 210 93 * 3
F951A336#AAAQ2 A 33 10 3.3 10 0.8 306 - 276 122 * 3
F951A336MPAAQ2 P 33 10 3.3 20 3.0 100 - 90 40 115 3
F951A336#QAAQ2 Q 33 10 33 18 3.0 122 - 110 49 +15 3
F951A336#SAAQ2 S 33 10 3.3 10 1.1 234 - 210 93 * 3
F951A476#AAAQ2 A 47 10 4.7 10 0.8 306 - 276 122 * 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 57
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FO95 Series
Standard Conformal Coated Chip

RATINGS & PART NUMBER REFERENCE

N e Capacitance RTted DCL D2I(=)@ EOSOII!(@ 100kHz RMS Current (mA) ’(‘:1 o s
Part Number . Voltage 120Hz | 100kHz o o o o AC/! MSL
Size (WF) ) (pA) %) @ 25°C 60°C 85°C 125°C (%)
F951A476#BAAQ2 B 47 10 4.7 8 0.4 461 = 415 184 * 3
F951A476 MPAAQ2 P 47 10 4.7 30 3.0 100 - 90 40 +20 3
F951A476#SAAQ2 S 47 10 4.7 14 1.1 234 - 210 93 15 3
FO951A476#TAAQ2 T 47 10 4.7 12 0.8 316 = 285 126 @ 8]
F951A686#BAAQ2 B 68 10 6.8 12 0.4 461 - 415 184 * 3
F951A107#AAAQ2 A 100 10 10.0 35 1.0 274 = 246 110 15 3
F951A107#BAAQ2 B 100 10 10.0 14 0.4 461 = 415 184 * 3
FO951A107#TAAQ2 T 100 10 10.0 20 0.6 365 = 329 146 15 3
16 Volt
F951C475#PAAQ2 P 4.7 16 0.8 10 4.0 87 = 78 35 * 3
F951C475#RAAQ2 R 4.7 16 0.8 12 6.0 65 - 58 26 +20 8
F951C106#AAAQ2 A 10 16 1.6 6 1.4 231 - 208 93 * 3
F951C106#PAAQ2 P 10 16 1.6 10 4.0 87 = 78 35 W 3
F951C106#QAAQ2 Q 10 16 1.6 8 3.0 122 - 110 49 * 3
F951C106#SAAQ2 S 10 16 1.6 8 2.0 173 = 156 69 & B
F951C156#AAAQ2 A 15 16 2.4 8 1.4 231 = 208 93 * 3
F951C156#SAAQ2 S 15 16 2.4 8 2.0 173 = 156 69 & 3
F951C226#AAAQ2 A 22 16 3.5 8 1.4 231 - 208 93 * 3
F951C226#BAAQ2 B 22 16 3.5 6 0.5 412 = 371 165 & 3
F951C226#QAAQ2 Q 22 16 3.5 12 3.0 122 - 110 49 * 3
F951C226#SAAQ2 S 22 16 BA5) 10 2.0 173 = 156 69 15 3
F951C226#TAAQ2 T 22 16 3.5 8 1.4 239 = 215 96 * 3
F951C336#BAAQ2 B 33 16 5.3 8 0.5 412 = 371 165 & B
F951C336#TAAQ2 T 33 16 5.3 11 1.5 231 = 208 92 +10 3
F951C476#BAAQ2 B 47 16 7.5 10 0.6 376 - 339 151 & 3
20 Volt
F951D225#PAAQ2 P 2.2 20 0.5 6 6.0 71 = 64 28 * 3
F951D475#AAAQ2 A 4.7 20 0.9 6 1.5 224 - 201 89 & 3
F951D475#SAAQ2 S 4.7 20 0.9 8 4.0 122 - 110 49 * 3
F951D106#AAAQ2 A 10 20 2.0 8 1.5 224 = 201 89 @ 3
F951D106#BAAQ2 B 10 20 2.0 6 0.8 326 - 293 130 * 3
F951D106#SAAQ2 S 10 20 2.0 10 4.0 122 - 110 49 +10 3
F951D226#BAAQ2 B 22 20 4.4 8 0.8 326 - 293 130 * 3
F951D336#BAAQ2 B 33 20 6.6 15 1.0 292 = 262 117 o 3
25 Volt
F951E105#RAAQ2 R 1 25 0.5 10 10.0 50 - 45 20 1 3
FO951E225#PAAQ2 P 2.2 25 0.6 8 6.0 71 - 64 28 15 3
F951E225#RAAQ2 R 2.2 25 0.6 15 15.0 41 - 37 16 + 3
F951E475#AAAQ2 A 4.7 25 1.2 8 2.0 194 = 174 77 & 3
FO51E475#PAAQ2 P 4.7 25 1.2 10 8.0 61 - 55 24 5 3
F951E475#QAAQ2 Q 4.7 25 1.2 10 4.0 106 = 95 42 + 3
F951E475#SAAQ2 S 4.7 25 1.2 8 4.0 122 - 110 49 3
F951E106#AAAQ2 A 10 25 2.5 12 2.0 194 - 174 77 15 3
F951E106#BAAQ2 B 10 25 2.5 6 0.9 307 = 227 123 * 3
35 Volt
FO951V105#PAAQ2 P 1 35 0.5 8 10.0 55 - 49 22 10 3
F951V105#SAAQ2 S 1 35 0.5 6 8.0 87 = 78 35 @ 8]
FO951V225#AAAQ2 A 2.2 35 0.8 6 4.4 131 - 118 52 * 3
F951V475#BAAQ2 B 4.7 35 1.7 6 1.6 230 = 207 92 2 3
50 Volt
F951H105MPALZTQ2 | P [ 1 [ 50 [ 10 ] 8 [ 70 | 65 | 59 [ - [ 26 [ +20 ] 3

*1: AC/C Marked “*"
#:"M" for +20% tolerance, "K" for + 10% tolerance. When you need K tolerance for the part numbers which have M tolerance only, please contact to your local KYOCERA AVX sales office.

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

Item All Case (%)
Damp Heat +10
Temperature cycles +5
Resistance soldering heat 15
Surge 5
Endurance +10

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F95 Series

Standard Conformal Coated Chip

QUALIFICATION TABLE

F95 series (Temperature range -55°C to +125°C)

TEST —
Condition
At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)
Damp Heat Capacitance Change .................. Refer to the table above (*1)
(Steady State) Dissipation Factor ... Initial specified value or less

Leakage Current ... Initial specified value or less

Temperature Cycles

At-55°C / +125°C, 30 minutes each, 5 cycles

Capacitance Change .... ... Refer to the table above(*1)
Dissipation Factor . Initial specified value or less
Leakage Current ... Initial specified value or less

Resistance to
Soldering Heat

10 seconds reflow at 260°C, 10 seconds immersion at 260°C.
Capacitance Change ... ... Refer to the table above (*1)
Dissipation Factor ... Initial specified value or less
Leakage Current .........cccooevuuenee Initial specified value or less

After application of surge voltage in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFF,
for 1000 successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.

sign at the terminal electrode.

Surge Capacitance Change .................. Refer to the table above (*1)

Dissipation Factor ... Initial specified value or less

Leakage Current ... Initial specified value or less

After 2000 hours’ application of rated voltage at 85°C,

capacitors shall meet the characteristic requirements in the table above.
Endurance Capacitance Change . Refer to the table above (*1)

Dissipation Factor .. Initial specified value or less

Leakage Current ...Initial specified value or less

After applying the pressure load of 5N for 1041 seconds horizontally to the center of capacitor side body which P U=
Shear Test has no electrode and has been soldered beforehand on a substrate, there shall be found neither exfoliation nor its

5N (0.51kg - )
For 10+1 seconds

Terminal Strength

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at both of the
opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with a specified
jig at the center of substrate so that the substrate may bend by Tmm as illustrated. Then, there shall be found no
remarkable abnormality on the capacitor terminals.

SOLID ELECTROLYTIC CAPACITOR ROADMAP SERIES LINE UP :
CONVENTIONAL SMD MnO-

Industrial &
Automotive

Standard

Standard
Low Profile

High CV

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F95 Audio Series
Conformal Coated Chip Optimized for Audio Applications

FEATURES

+ Compliant to the RoHS3 directive 2015/863/EU
+ Rich Sound in the Bass Register and Clear Sound

+ Materials are Strictly Selected to Achieve High Level Sound LEAD-FREE

+ F95 Series has No Lead-Frame and No Vibration Factor LEAD-FREE COMPATIBLE
+ Low ESR, Low ESL COMPONENT

+ 100% Surge Current Tested

+ Line Up Miniature Size and High Capacitance, Necessary to Mobile Design

+ SMD Conformal

+ Small and High CV

] 1 APPLICATIONS RoHS
_ COMPLIANT

S—=2" b @ + Mobile Audio Player

+ Smartphone

* Mobile Phone

Resin

Solder electrode @/ ﬂ_ Solder electrode® : ereless Mlcrophone SyStem
AB e
Single-side electrodes CASE DIMENSIONS: millimeters (inches)
(Both electrodes at bottom side only)
EIA EIA
Code Code | Metric L w H A B Cc D*
3.50+0.20 2.80+0.20 1.80%0.20 0.80+0.30 1.20+0.30 1.10+0.30 0.20
MARKING B | 1411 1352820 (0.138+0.008) | (0.110+0.008) | (0.071+0.008) | (0.031+0.012) | (0.047+0.012) | (0.043+0.012) | (0.008)
3.20+0.30 1.60+0.30 1.000.20 0.80+0.30 1.20+0.30 0.80+0.30 0.20
S CASE B, T CASE S || Tews | e (0.1260.012) | (0.063+0.012) | (0.039+0.008) | (0.031£0.012) | (0.047+0.012) | (0.031£0.012) | (0.008)
T 1411 | 3527-12 3.50+0.20 2.70+0.20 1.00£0.20 0.80+0.20 1.20+0.20 1.100.20 0.20
(0.13840.008) | (0.106+0.008) | (0.039+0.008) | (0.031£0.008) | (0.047+0.008) | (0.0430.012) | (0.008)

*D dimension only for reference

Capacitance Capacitance
Code Code
uF 68 100 150 220 330 470 680
code w7 A8 E8 J8 N8 S8 w8

HOW TO ORDER

F95 0G 227 M S ] AM1 Q2
Type Rated Capacitance Code Tolerance Case Packaging AUDIO Single
Voltage pF code: 1st two digits K=t10% Size See Tape & Reel Series Face
represent significant M=+20% See Packaging Section Code Electrode
figures, 3rd digit represents table
multiplier (number of zeros above
to follow)

TECHNICAL SPECIFICATIONS

Category Temperature Range: -5510 +125°C

Rated Temperature: +85°C

Capacitance Tolerance: +20%, +10% at 120Hz

Dissipation Factor: Refer to next page

ESR 100kHz: Refer to next page

Leakage Current: Refer to next page
Provided that:

After 1 minute’s application of rated voltage, leakage current at 85°C
10 times or less than 20°C specified value.
After 1 minute’s application of rated voltage, leakage current at 125°C
12.5 times or less than 20°C specified value.

Capacitance Change By Temperature +15% Max. at +125°C
+10% Max. at +85°C
-10% Max. at -55°C

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F95 Audio Series
Conformal Coated Chip Optimized for Audio Applications

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage
HF | Code | 4V (0G) 6.3V (0J) | 10V (1A)
68 686 S S B
100 107 S S/T B
150 157 S
220 | 227 S/T B
330 337 T B
470 | 477 B
680 687

Released ratings

Please contact to your local KYOCERA AVX sales office when
these series are being designed in your application.

RATINGS & PART NUMBER REFERENCE

8 Rated DF ESR 100kHz RMS Current (mA) *1
Part Number Sase ca"*(':g""e Voltage (':l"A'; @120Hz | @100kHz AC/C | MsL
(%) @ 25°C 85°C 125°C (%)
4 Volt
F950G686#SAAM1Q2 S 68 4 2.7 10 0.8 274 246 110 * 3
F950G107#SAAM1Q2 S 100 4 4.0 14 0.8 274 246 110 3
F950G157#SAAM1Q2 S 150 4 6.0 22 0.8 274 246 110 +15 3
F950G227#SAAM1Q2 S 220 4 8.8 30 0.8 274 246 110 +15 3
F950G227#TAAM1Q2 T 220 4 8.8 25 0.6 365 329 146 * 3
F950G337#TAAM1Q2 T 330 4 13.2 40 0.8 316 285 126 +20 3
F950G477#BAAM1Q2 B 470 4 18.8 40 0.4 461 415 184 +20 3
6.3 Volt
F950J686#SAAM1Q2 S 68 6.3 43 14 0.9 258 232 103 * 3
F950J107#SAAM1Q2 S 100 6.3 6.3 20 0.9 258 232 103 +15 3
F950J107#TAAM1Q2 T 100 6.3 6.3 14 0.6 365 329 146 * 3
F950J227#BAAM1Q2 B 220 6.3 13.9 30 0.4 461 415 184 * 3
F950J337#BAAM1Q2 B 330 6.3 20.8 35 0.6 376 339 151 +20 3
10 Volt
FO51A686#BAAM1Q2 [ B | 68 [ 10 [ e8 [ 12 ] 0.4 | 461 | 415 | 184 | * | 3
F951A107#BAAM1Q2 [ B | 100 [ 10 [ 100 | 14 | 0.4 [ 461 [ 415 [ 184 [ * E
*1: AC/C Marked “*” #:"M" for +20% tolerance, "K" for + 10% tolerance.
Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

Item All Case (%)

Damp Heat 10

Temperature cycles 5

Resistance soldering heat 15

Surge 15

Endurance 10

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F95 Audio Series

Conformal Coated Chip Optimized for Audio Applications

QUALIFICATION TABLE

Audio F95 series (Temperature range -55°C to +125°C)

TEST —
Condition
At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)
Damp Heat Capacitance Change ... Refer to the table above (*1)
(Steady State) Dissipation Factor Initial specified value or less

Leakage Current ... Initial specified value or less

Temperature Cycles

At-55°C / +125°C, 30 minutes each, 5 cycles

Capacitance Change ... ... Refer to the table above (*1)
Dissipation Factor Initial specified value or less
Leakage Current ... Initial specified value or less

Resistance to
Soldering Heat

10 seconds reflow at 260°C, 5 seconds immersion at 260°C.

Capacitance Change ................. Refer to the table above (*1)
Dissipation Factor .... ... Initial specified value or less
Leakage Current ... Initial specified value or less

Surge

After application of surge voltage in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFF, for 1000 successive test
cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.

Capacitance Change ... ... Refer to the table above (*1)

Dissipation Factor . Initial specified value or less

Leakage Current ... ... Initial specified value or less

Endurance

After 2000 hours’ application of rated voltage 85°C,

capacitors shall meet the characteristic requirements in the table above.
Capacitance Change ... ... Refer to the table above (*1)
Dissipation Factor ..... Initial specified value or less

Leakage Current ....... ... Initial specified value or less

Shear Test

After applying the pressure load of 5N for 10+1 seconds horizontally to the center of capacitor side body which O -~
has no electrode and has been soldered beforehand on a substrate, there shall be found neither exfoliation norits  snstkg-1
sign at the terminal electrode. For 10«1 seconds

Terminal Strength

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at R230 <20
both of the opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with
a specified jig at the center of substrate so that the substrate may bend by Tmm as illustrated. Then, there shall be
found no remarkable abnormality on the capacitor terminals.

SOLID ELECTROLYTIC CAPACITOR ROADMAP SERIES LINE UP :

162

CONVENTIONAL SMD MnO-

F95-AM1
Audio

Industrial &

Automotive ernitarEl

Standard F95
conformal

Standard

Low Profile conformal

High cV F75

conformal

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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F72/F75 Series
Low Profile and High CV Conformal Coated Chip

FEATURES

+ Compliant to the RoHS3 directive 2015/863/EU
+ SMD Conformal

+ Small and Low Profile

+ 100% Surge Current Tested

4

LEAD-FREE ROHS

LEAD-FREE COMPATIBLE COMPLIANT

COMPONENT

APPLICATIONS

+ Smartphone

. Mobils Phone CASE DIMENSIONS:

millimeters (inches)

+ Wireless Module EA EIA
+ Hearing Aid Code| code | Metric | & o i - 3 | A
F72 Case Dimensions
7.30+0.30 4.30+0.30 2.00 Max. 1.30+0.40 3.90+0.60 6.40
D 2014 | 734320 (0.287;0.012) (0.169;0.012) (0.079 N?;x) (0.051;0.016) (0.153;0.024) (0.252)
. 2 || 70 e e i i i
. A +0.01 b +0.01 .079 M .051+0.01 .150+0.024) | (0.244)
Double Face Electrode Single Face Electrode { e L 2 || 2| C UCED
R 2824 7260-15 7.20+0.30 6.00+0.30 1.20+0.30 1.30+0.40 3.80+0.60 6.20
(0.28340.012) | (0.23640.012) | (0.047+0.012) | (0.051+0.016) |(0.150+0.024) | (0.244)
F75 Case Di i
7.10£0.30 3.20£0.30 2.50£0.30 1.30+0.30 3.60£0.60 6.00
C 2GR || Tk (0.280+0.012) | (0.126+0.012) | (0.098+0.012) | (0.051+0.012) |(0.142+0.024) |(0.236)
7.30£0.30 4.300.30 2.80+0.30 1.30+0.40 3.90+0.60 6.40
D 2014 | 734331 (0.287+0.012) | (0.16940.012) | (0.110+0.012) | (0.051+0.016) [(0.153+0.024)(0.252)
7.20£0.30 6.00£0.30 2.80 Max. 1.30+0.40 3.80£0.60 6.20
M Ay | v (0.283+0.012) [ (0.236+0.012) | (0.110 Max) | (0.051+0.016) |(0.150+0.024) |(0.244)
7.20£0.30 6.00+0.30 3.50:0.30 1.30+0.40 3.80+0.60 6.20
Solder Electrode R 2824 | 726038 (0.283+0.012) | (0.23640.012) | (0.138+0.012) | (0.051+0.016) |(0.150+0.024)|(0.244)
7.10£0.30 3.20£0.30 2.00 Max. 1.30+0.30 3.60+0.60 6.00
U 450 | ik (0.280+0.012) | (0.12640.012) | (0.079 Max) | (0.051+0.012) |(0.1420.024)|(0.236)
Under development
HOW TO ORDER *D dimension only for reference
F72 1A 107 M R Il o AQ2 or Q2
Type Rated Capacitance Code Tolerance Case Packaging Specification Single Face
Voltage pF code: 1st two digits K=+10% Size See Tape & Reel Suffix Electrode
represent significant figures, M=+20% See Packaging Section ~ AH1 = Low ESR
3rd digit represents multiplier table
(number of zeros to follow) above
F75 1C 157 M D O AQ2
Type Rated Capacitance Code Tolerance Case Packaging Single
Voltage pF code: 1st two digits K=t10% Size See Tape & Reel Face
represent significant figures, M=+20% See Packaging Section Electrode
3rd digit represents multiplier table
(number of zeros to follow) above
TECHNICAL SPECIFICATIONS
Category Temperature Range: -55t0 +125°C
Rated Temperature: +85°C
Capacitance Tolerance: +20%, +10% at 120Hz
Dissipation Factor: Refer to next page
ESR 100kHz: Refer to next page
Leakage Current: After 1 minute’s application of rated voltage, leakage current at 20°C
is not more than 0.01CV or 0.5uA, whichever is greater.
After 1 minute’s application of rated voltage, leakage current at 85°C
is not more than 0.1CV or 5pA, whichever is greater.
After 1 minute’s application of derated voltage, leakage current at
125°C is not more than 0.125CV or 6.3pA, whichever is greater.
Capacitance Change By Temperature +15% Max. at +125°C
+10% Max. at +85°C
-10% Max. at -55°C
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F72/F75 Series
Low Profile and High CV Conformal Coated Chip

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

F72 F75
Capacitance Rated Voltage Capacitance Rated Voltage
UF | Code | 4V (0G) 6.3V (0J) | 10V (1A) 16V (1C) UF | Code | 4V (0G) 6.3V (0J) | 10V (1A) 16V (1C)
33 336 R 68 686 [
47 476 R R 100 107 C
68 686 R R R 150 157 C D
100 107 R R R D* 220 227 C C/D R
150 157 R R R 330 337 C C/D D
220 227 R R R M 470 477 C/D D/U R/U
330 337 R R M 680 687 D D/R
470 477 M 1000 | 108 D/R R/U
680 687 M 1500 158 R
1000 | 108 M/M(AH1) M 2200 | 228 R M
1500 158 M
Released ratings
*Codes under development - subject to change.
Please contact to your local KYOCERA AVX sales office when these series are being designed in your application.
RATINGS & PART NUMBER REFERENCE
F72
Case | Capacitance VRaI::d DCL 1%%H 1E(§)T(H 100kHz RMS Current (mA) At‘:l c
Part Number Size (HF) o(v)ge ("A) @ (%) z @ (Q) Z 250C | 85°C | 125°C ( %I) MSL
4 Volt
F720G107#RC R 100 4 4.0 8 0.70 463 417 185 * 3
F720G157#RC R 150 4 6.0 10 0.70 463 417 185 e 3
F720G227#RC R 220 4 8.8 12 0.70 463 417 185 * 3
F720G337#RC R 330 4 13.2 12 0.70 463 417 185 = 3
6.3 Volt
F720J686#RC R 68 6.3 4.3 6 0.75 447 402 179 * 3
F720J107#RC R 100 6.3 6.3 8 0.70 463 417 185 * 3
F720J157#RC R 150 6.3 9.5 10 0.70 463 417 185 * 3
F720J227#RC R 220 6.3 13.9 12 0.70 463 417 185 = 3
F720J337#RC R 330 6.3 20.8 12 0.70 463 417 185 * 3
F720J108#MCAQ2 M 1000 6.3 63.0 30 0.14 1118 1006 447 15 3
F720J108#MCAH1Q2 M 1000 6.3 63.0 30 0.075 1528 1375 611 +15 3
F720J158#MCAQ2 M 1500 6.3 95.0 45 0.14 1118 1006 447 +20 3
10 Volt
F721A476#RC R 47 10 4.7 6 0.80 433 390 173 * 3
F721A686#RC R 68 10 6.8 6 0.75 447 402 179 ¥ 3
F721A107#RC R 100 10 10.0 8 0.70 463 417 185 * 3
F721A157#RC R 150 10 15.0 10 0.70 463 417 185 = 3
F721A227#RC R 220 10 22.0 12 0.70 463 417 185 * 3
F721A477#MCAQ2 M 470 10 47.0 30 0.14 1118 1006 447 15 3
F721A687#MCAQ2 M 680 10 68.0 35 0.14 1118 1006 447 +20 3
F721A108#MCAQ2 M 1000 10 200 45 0.14 1118 1006 447 +20 3
16 Volt
F721C336#RC R 33 16 5.3 6 0.90 408 367 163 * 3
F721C476#RC R 47 16 7.5 6 0.80 433 390 173 = 3
F721C686#RC R 68 16 10.9 6 0.75 447 402 179 * 3
F721C107#DCAQ2 D 100 16 16.0 10 0.20 866 779 346 % 3
F721C227#MCAQ2 M 220 16 35.2 12 0.20 935 842 374 +20 3
F721C337#MCAQ2 M 330 16 52.8 45 0.20 935 842 374 +20 3
F75
. Rated DF ESR 100kHz RMS Current (mA *1
Part Number e Cap?ﬁg“"e Voltage ([:ﬂ; @120Hz | @ 100kHz (Y AC/C MSL
(%) Q) 25°C 85°C 125°C (%)
4 Volt
F750G337#CC C 330 4 13.2 10 0.15 856 771 343 * 3
F750G477#CC C 470 4 18.8 14 0.12 957 862 383 & 8
F750G477#DC D 470 4 18.8 14 0.12 1118 1006 447 * 3
F750G687#DC D 680 4 27.2 18 0.12 1118 1006 447 u 3
F750G108#DC D 1000 4 40.0 24 0.12 1118 1006 447 * 3
F750G108#RC R 1000 4 40.0 24 0.12 1443 1299 577 * 3
F750G158#RC R 1500 4 60.0 30 0.12 1443 1299 577 * 3
F750G228#RC R 2200 4 88.0 45 0.07 1890 1701 756 & 3
6.3 Volt
F750J227#CC C 220 6.3 13.9 10 0.20 742 667 297 * 3
F750J337#CC © 330 6.3 20.8 10 0.15 856 771 343 = 3
F750J337#DC D 330 6.3 20.8 10 0.15 1000 900 400 * 3
F750J477#DC D 470 6.3 29.6 14 0.12 1118 1006 447 L 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F72/F75 Series
Low Profile and High CV Conformal Coated Chip

RATINGS & PART NUMBER REFERENCE

. Rated DF ESR 100kHz RMS Current (mA) *1
Part Number Case | Capacitance | yoitage | OOk | @120Hz | @ 100kHz AC/C MSL
ize (kF) ) (1A) (%) @ 25°C 85°C 125°C (%)
F750J477#UC u 470 6.3 29.6 15 0.10 1049 944 420 * 3
F750J687#DC D 680 6.3 42.8 18 0.12 1118 1006 447 * 3
F750J687#RC R 680 6.3 42.8 18 0.12 1443 1299 577 * 3
F750J108#RC R 1000 6.3 63.0 24 0.12 1443 1299 577 * 3
F750J108#UCAQ2 u 1000 6.3 126 40 0.15 856 771 343 20 3
F750J228#MCAQ2 M 2200 6.3 139 60 0.08 1581 1423 632 +20 3
10 Volt
F751A157#CC C 150 10 15.0 10 0.22 707 636 283 * 3
F751A227#CC c 220 10 22.0 10 0.20 742 667 297 * 3
F751A227#DC D 220 10 22.0 10 0.20 866 779 346 * 3
F751A337#DC D 330 10 33.0 10 0.15 1000 900 400 * 3
F751A477#RC R 470 10 47.0 14 0.12 1443 1299 577 * 3
F751A477#UCAQ2 u 470 10 94.0 30 0.15 856 771 343 20 3
16 Volt
F751C686#CC c 68 16 10.9 10 0.22 707 636 283 * 3
F751C107#CC G 100 16 16.0 10 0.22 707 636 283 * 3
F751C157#DC D 150 16 24.0 10 0.22 826 743 330 * 3
F751C2274RC R 220 16 35.2 10 0.20 1118 1006 447 * 3
*1: AC/C Marked “*” #:"M" for £20% tolerance, "K" for + 10% tolerance.
Moisture Sensitivity Level (MSL) is defined according to J-STD-020.
Item F72/F75 All Case (%)
Damp Heat +10
Temperature cycles 5
Resistance soldering heat +5
Surge +5
Endurance +10

QUALIFICATION TABLE

F72/75 series (Temperature range -55°C to +125°C)

TEST
Condition
At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)
Damp Heat Capacitance Change ... Refer to the table above (*1)
(Steady State) Dissipation Factor .. Initial specified value or less

Leakage Current

At-55°C / +125°C, 30 minutes each, 5 cycles

Capacitance Change .................. Refer to the table above (*1)
Dissipation Factor .. ... Initial specified value or less
Leakage Current ... Initial specified value or less

... Initial specified value or less

Temperature Cycles

10 seconds reflow at 260°C, 10 seconds immersion at 260°C.

Resistance to Capacitance Change ... ... Refer to the table above (*1)
Soldering Heat Dissipation Factor .. Initial specified value or less
Leakage Current ... Initial specified value or less

After application of surge voltage in series with a 33Q resistor at the rate of 30 seconds ON, 30 seconds OFF,

for 1000 successive test cycles at 85°C, capacitors shall meet the characteristic requirements in the table above.
Surge Capacitance Change ... Refer to the table above (*1)

Dissipation Factor ... Initial specified value or less

Leakage Current .........cccovceveeeeeee Initial specified value or less

After 2000 hours’ application of rated voltage at 85°C,

capacitors shall meet the characteristic requirements in the table above.
Endurance Capacitance Change .............cc... Refer to the table above (*1)
Dissipation Factor ... ... Initial specified value or less

Leakage Current ... Initial specified value or less

After applying the pressure load of 5N for 1041 seconds horizontally to the center of capacitor side body which ==
Shear Test has no electrode and has been soldered beforehand on a substrate, there shall be found neither exfoliation nor 5N (0.51kg - f)

its sign at the terminal electrode. For 10«1 seconds

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at both of the
opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with a specified
jig at the center of substrate so that the substrate may bend by Tmm as illustrated. Then, there shall

be found no remarkable abnormality on the capacitor terminals.

Terminal Strength

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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F72/F75 Series
Low Profile and High CV Conformal Coated Chip

SOLID ELECTROLYTIC CAPACITOR ROADMAP SERIES LINE UP :
CONFORMAL Ta MnO,
Industrial & F9fu'dr:]M1
Automotive conformal
A
Standard ( col:f‘:rial

Standard
Low Profile

7 F72
conformal

F75
<

High CV

\ conformal

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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OxiCap® NOJ Series

Standard and Low Profile Niobium Oxide Capacitors

FEATURES
» Non-Burn Safe Technology
+ Reliability Level: 0.5%/1000 Hours at 85°C LEAD-FREE COMPATIBLE
+ 100% Surge Current Tested COMPONENT
+ 5 Case Sizes Available, Standard and Low Profile A
+ Environmentally Friendly, RoHS Compliant
+ CV Range: 4.7-470pF / 1.8-10V RoHS
+ Elektra Component of the Year Award, 2005 o
Elektra Award
APPLICATIONS NON-BURN 2005
+ Automotive, Avionics, Digital, FPGA, Industrial Low Voltage NON-SMOKE
Control Circuits
+ Downsized Industrial and Automotive DC/DC Converters
‘47 L H‘ ‘¢ wﬂ
T STANDARD CASE DIMENSIONS: millimeters (inches)
H Code| EIA EIA L£0.20 W+0.20 (0.008) [ H+0.20 (0.008) [ W, %020 [A+0.30(0.012) [
' ' * I_I_rl Code | Metric (0.008) -0.10(0.004) | -0.10 (0.004) (0.008) -0.20 (0.008) -
_r A | 1206 | 3216-18 | 3.20(0.126) | 1.60 (0.063) 1.60 (0.063) | 1.20(0.047) | 0.80(0.031) | 1.10(0.043)
‘ ‘ ‘ ‘ ‘ B | 1210 | 352821 | 3.50(0.138) | 2.80(0.110) 1.90 (0.075) | 2.20(0.087) | 0.80(0.031) | 1.40(0.055)
> A (e 34 A |+ | W <
C | 2312 | 6032-28 | 6.00(0.236) | 3.20(0.126) 2.60(0.102) | 2.20(0.087) | 1.30(0.051) | 2.90(0.114)
D | 2917 | 734331 | 7.30(0.287) | 4.30(0.169) 2.90(0.114) | 2.40(0.094) | 1.30(0.051) | 4.40(0.173)
MARKI NG W, dimension applies to the termination width for A dimensional area only.
A,B,C,D,Y CASE
N LOW PROFILE CASE DIMENSIONS: millimeters (inches)
227 = 2208 EIA EIA L£0.20 W+0.20 (0.008) W, $0.20 | A+0.30(0.012) I
Potarty 2 297G Code | code | Metric (0.008) -0.10 (0.004) GICLER (0.008) | —0.20 (0.008) S
oo B S Y | 2917 | 734320 | 7.30(0.287) | 4.30 (0.169) 2.00 (0.079) | 2.40(0.094) | 1.30(0.051) | 4.40(0.173)
XXX <—— D ooce W, dimension applies to the termination width for A dimensional area only.
Pad Stand-off is 0.1+0.1.
HOW TO ORDER
NOJ D 107 M 006 R wWJ -
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging Specification Additional characters
Seetable  1sttwo digits represent M =+20% 001 =1.8Vdc R =Pure Tin 7" Reel Suffix may be added for
above significant figures, 002 = 2.5Vdc S =Pure Tin 13" Reel special requirements
3rd digit represents 004 = 4Vdc WJ = Standard V = dry pack option
multiplier in pF 006 = 6.3Vdc WB = Low ESR (selected ratings only
010 =10vdc - dry pack is standard
forall D &Y case size
ratings)
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C is not stated
Capacitance Range: 4.7 pF to 470 pyF
Capacitance Tolerance: +20%
Leakage Current DCL: 0.02CV or 1.0pA whichever is the greater
Rated Voltage (V) < +85°C: 1.8 2.5 4 6.3 10
Category Voltage (V) <+105°C: 1.2 1.7 2.7 4 7
Surge Voltage (V) < +85°C: 2.3 3.3 52 8 13
Surge Voltage (V) <+105°C: 1.6 2.2 34 5 8
Temperature Range: -55°C to +105°C
Reliability: 0.5% per 1000 hours at 85°C, V,, 0.1Q/V series impedance, 60% confidence level

Meets requirements of AEC-Q200

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 67
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OxiCap® NOJ Series

Standard and Low Profile Niobium Oxide Capacitors

STANDARD NIOBIUM OXIDE CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

LOW PROFILE NIOBIUM OXIDE CAPACITANCE AND RATED VOLTAGE RANGE

Capacitance Rated Voltage DC (V;) to 85°C

uF Code 1.8V (x) 2.5V (e) 4V (G) 6.3V (J) 10V (A)
4.7 475 A A
6.8 685 A A

10 106 A A/B
15 156 A A/B A/B
22 226 A A/B A/B B/C/B(700)
33 336 A/B A/B B/C/B(700) C

47 476 A/B A/B A/B B/C C

68 686 B B B B/C C
100 107 B B B/C B/C/D D
150 157 C/D
220 227 C C/D C/D
330 337 Cc D D
470 477 D

(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V,) to 85°C
uF Code 4V (G) 6.3V (J)
100 107 Y
150 157 Y
220 227 Y

Released ratings (ESR ratings in mOhms in parentheses)

Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply
higher voltage ratings in the same case size, to the same reliability standards

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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OxiCap® NOJ Series

Standard and Low Profile Niobium Oxide Capacitors

RATINGS & PART NUMBER REFERENCE

Case | Capacitance | 2= Rated | Category | Category | DCL | DF ﬁ':: 100kHz RMS Current (A)
Part Number Size F) Voltage | Temperature | Voltage | Temperature | Max. | Max. @100kHz MSL
. ) ) V) co | @ [ o |@9T| 25 | ssc | 10s°C
1.8 Volt @ 85°C
NOJA476MO001#WJ A 47 1.8 85 1.2 105 1.7 8 1.6 0.237 0.213 0.095 1
NOJB476M001#WJ B 47 1.8 85 1.2 105 1.7 6 1.6 0.252 0.227 0.101 1
NOJB686M00T#WJ B 68 1.8 85 1.2 105 2.5 6 1.5 0.261 0.235 0.104 1
NOJB107M001#WJ B 100 1.8 85 1.2 105 3.6 6 1.4 0.270 0.243 0.108 1
2.5 Volt @ 85°C
NOJA226MO002#W.J A 22 2.5 85 1.7 105 1.1 6 1.9 0.218 0.196 0.087 1
NOJA336M002#WJ A 33 25 85 1.7 105 1.7 6 1.7 0.230 0.207 0.092 1
NOJB336M002#WJ B 33 2.5 85 1.7 105 1.7 6 1.7 0.245 0.220 0.098 1
NOJA476MO02#WJ A 47 25 85 1.7 105 2.4 8 1.6 0.237 0.213 0.095 1
NOJB476M002#W.J B 47 2.5 85 1.7 105 2.4 6 1.6 0.252 0.227 0.101 1
NOJB686M002#WJ B 68 2.5 85 1.7 105 3.4 6 1.5 0.261 0.235 0.104 1
NOJB107M002#WJ B 100 2.5 85 1.7 105 5.0 6 1.4 0.270 0.243 0.108 1
NOJC227MO002#WJ C 220 2.5 85 1.7 105 11.0 8 0.4 0.574 0.517 0.230 1
NOJC337M002#WJ C 330 2.5 85 1.7 105 16.5 10 0.3 0.663 0.597 0.265 1
4 Volt @ 85°C
NOJA156MO004#WJ A 15 4 85 2.7 105 1.2 6 2 0.212 0.191 0.085 1
NOJA226MO004#WJ A 22 4 85 2.7 105 1.8 6 1.9 0.218 0.196 0.087 1
NOJB226M004#WJ B 22 4 85 27 105 1.8 6 1.9 0.232 0.209 0.093 1
NOJA336M004#W.J A 33 4 85 27 105 26 10 1.7 0.230 0.207 0.092 1
NOJB336M004#WJ B 33 4 85 27 105 2.6 6 1.7 0.245 0.220 0.098 1
NOJA476MO004#WJ A 47 4 85 27 105 3.8 18 2.2 0.202 0.182 0.081 1
NOJB476M004#WJ B 47 4 85 27 105 3.8 6 1.6 0.252 0.227 0.101 1
NOJB686M004#WJ B 68 4 85 27 105 5.4 6 1.5 0.261 0.235 0.104 1
NOJB107M004#WJ B 100 4 85 27 105 8.0 16 1.4 0.270 0.243 0.108 1
NOJC107M004#WJ C 100 4 85 27 105 8.0 6 0.4 0.574 0.517 0.230 1
NOJC227M004#WJ C 220 4 85 27 105 17.6 8 0.4 0.574 0.517 0.230 1
NOJD227M004#WJ D 220 4 85 27 105 17.6 8 0.4 0.671 0.604 0.268 3
NOJY227M004#WJ Y 220 4 85 27 105 17.6 10 0.4 0.612 0.551 0.245 3
NOJD337M004#W.J D 330 4 85 2.7 105 26.4 8 0.3 0.775 0.697 0.310 3
NOJD477MO004#WJ D 470 4 85 27 105 37.6 12 0.3 0.775 0.697 0.310 3
6.3 Volt @ 85°C
NOJA475M006#W.J A 4.7 6.3 85 4 105 1.1 6 3.2 0168 0.151 0.067 1
NOJA685MO06#WJ A 6.8 6.3 85 4 105 1.1 6 26 0.186 0.167 0.074 1
NOJA106MO06#WJ A 10 6.3 85 4 105 1.2 6 22 0.202 0.182 0.081 1
NOJA156MO006#WJ A 15 6.3 85 4 105 1.8 8 2 0.212 0.191 0.085 1
NOJB156M006#WJ B 15 6.3 85 4 105 1.8 6 2 0.226 0.203 0.090 1
NOJA226MO06#W.J A 22 6.3 85 4 105 2.6 8 1.8 0.224 0.201 0.089 1
NOJB226M006#WJ B 22 6.3 85 4 105 2.6 6 1.9 0.232 0.209 0.093 1
NOJB336M006#WJ B 33 6.3 85 4 105 4.0 6 1.7 0.245 0.220 0.098 1
NOJB336M006#WB B 33 6.3 85 4 105 4.0 6 0.7 0.382 0.344 0.153 3
NOJC336M006#WJ C 33 6.3 85 4 105 4.0 6 0.5 0.514 0.462 0.206 1
NOJB476M006#WJ B 47 6.3 85 4 105 5.6 6 0.8 0.357 0.321 0.143 1
NOJC476MO06#WJ C 47 6.3 85 4 105 5.7 6 0.5 0.514 0.462 0.206 1
NOJB686M0O06#W.J B 68 6.3 85 4 105 8.2 20 1.5 0.261 0.235 0.104 1
NOJC686M006#WJ C 68 6.3 85 4 105 8.2 6 0.5 0.514 0.462 0.206 1
NOJB107M0O06#W.J B 100 6.3 85 4 105 60.0 20 1.7 0.245 0.220 0.098 1
NOJC107MO006#W.J C 100 6.3 85 4 105 12.0 8 0.4 0.574 0.517 0.230 1
NOJD107MO006#WJ ) 100 6.3 85 4 105 12.0 6 0.4 0.671 0.604 0.268 3
NOJY107M006#WJ Y 100 6.3 85 4 105 12.0 6 0.4 0.612 0.551 0.245 3
NOJC157M006#W.J C 150 6.3 85 4 105 18.0 6 0.4 0.574 0.517 0.230 1
NOJD157M006#WJ D 150 6.3 85 4 105 18.0 6 0.4 0.671 0.604 0.268 3
NOJY157M006#W.J Y 150 6.3 85 4 105 18.0 6 0.4 0.612 0.551 0.245 3
NOJC227M006#WJ C 220 6.3 85 4 105 26.4 14 0.4 0.574 0.517 0.230 1
NOJD227M006#WJ D 220 6.3 85 4 105 26.4 8 0.4 0.671 0.604 0.268 3
NOJD337M006#WJ D 330 6.3 85 4 105 39.6 10 0.3 0.775 0.697 0.310 3
10 Volt @ 85°C
NOJA475M010#WJ A 4.7 10 85 7 105 1.0 6 3.1 0.170 0.153 0.068 1
NOJA685M010#WJ A 6.8 10 85 7 105 1.4 6 2.6 0.186 0.167 0.074 1
NOJAT06MO10#WJ A 10 10 85 7 105 2.0 6 2.2 0.202 0.182 0.081 1
NOJB106MO10#WJ B 10 10 85 7 105 2.0 6 1 0.319 0.287 0.128 1
NOJA156MO010#WJ A 15 10 85 7 105 3.0 6 2 0.212 0.191 0.085 1
NOJB156M010#WJ B 15 10 85 7 105 3.0 6 2 0.226 0.203 0.090 1
NOJB226M010#WJ B 22 10 85 7 105 4.4 6 1.8 0.238 0.214 0.095 1
NOJB226M010#WB B 22 10 85 7 105 4.4 6 0.7 0.382 0.344 0.153 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 6 9
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OxiCap® NOJ Series

Standard and Low Profile Niobium Oxide Capacitors

RATINGS & PART NUMBER REFERENCE

=
Case | Capacitance | Rated | Rated | Category | Category | DCL | DF 100kHz RMS Current (A)
Part Number Size F) Voltage | Temperature | Voltage | Temperature | Max. | Max. @100kHz MSL
. V) o) ) co | @A | () |@gTF| 25°c | ssec | 10s°c

NOJC226M010#WJ C 22 10 85 7 105 4.4 6 0.5 0.514 0.462 0.206 1
NOJC336MO010#WJ C 33 10 85 7 105 6.6 6 0.5 0.514 0.462 0.206 1
NOJC476M010#WJ C 47 10 85 7 105 9.4 6 0.4 0.574 0.517 0.230 1
NOJC686M010#WJ C 68 10 85 7 105 13.6 12 0.5 0.514 0.462 0.206 1
NOJD107MO010#WJ D 100 10 85 7 105 20.0 12 0.4 0.671 0.604 0.268 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.

All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.

The EIA & CECC standards for capacitors allow an ESR movement to 1.25 times catalog limit post mounting.

For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

170
TDS-PTNO-0020 | Rev 2

- MER, TANTALUM AND NIOBIUM OXIDE CAPACITOR:



http://www.kyocera-avx.com/disclaimer/

OxiCap® NOJ Series

Standard and Low Profile Niobium Oxide Capacitors

QUALIFICATION TABLE

NOJ series (Temperature range -55°C to +105°C)

Store at 105°C, no voltage applied, for 2000 hours.

TEST — o
Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C and / or category DCL initial limit
A -
Endurance voltage (Uc) at 105°C for 2000 hours through a circuit =y~ within £10% of initial value
impedance of <0.1Q/V. Stabilize at room temperature ——
for 1-2 hours before measuring. DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit

Storage Life Stabilize at room temperature for 1-2 hours before AC/C within +10% of initial value
measuring. DF initial limit
ESR 1.25 x initial limit

Store at 65°C and 95% relative humidity for 500 hours,

Visual examination

no visible damage

DCL

1.5 x initial limit

Humidity with no applied voltage. Stabilize at room temperature | AC/C within +10% of initial value
and humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit

Apply rated voltage (Ur) at 85°C, 85°C relative humidity

Visual examination

no visible damage

DCL

2 x initial limit

Biased Humidity | for 1000 hours. Stabilize at room temperature and AC/C within +10% of initial value
humidity for 1-2 hours before measuring. DF 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature®C Duration(min) +20°C 550°C +20°C +85°C +105°C +20°C
1 +20 15
2 55 5 DCL IL* n/a IL* 10xIL* | 125xIL* IL*
Temperature 3 +20 75 AC/C na | +0/-10% | 5% | +10/-0% | +12/-0% | 5%
Stability " 85 15
DF IL* 1.5xI* IL* 1.5xIL* 2xIL* IL*
5 +105 15
6 +20 15 ESR 125xI* | 25xIL* | 1.25xIL* | 1.25xIL* | 1.25xIL* | 1.25xIL*
Visual examination no visible damage
Apply 1.3x category voltage (Uc) at 105°C for 1000 DCL initial limit
Surge Voltage cycles of duration 6 min (30 sec charge, 5min 30 sec 7 within +5% of initial value
discharge) through a charge / discharge resistance of
1000Q DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
Mechanical DCL initial limit
e;h::"(ca MIL-STD-202, Method 213, Condition F AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

TDS-PTNO-0020 | Rev 2
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The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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OxiCap® NOJ Series

Standard and Low Profile Niobium Oxide Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : NIOBIUM OXIDE OxiCap® CAPACITORS

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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OxiCap® NOS Low ESR Series

Niobium Oxide Capacitor

FEATURES

Low ESR Nb0 Capacitors
+ Non-Burn Safe Technology
+ Reliability Level: 0.2%/1000 hrs.
+ 100% Surge Current Tested
+ CV Range: 10-470pF / 1.8-8V

LEAD-FREE

LEAD-FREE COMPATIBLE
COMPONENT

‘¢ W*‘

A
|'|_|'|

N

‘ : ‘

+ 5 Case Sizes Available

+ |IBM Global Approval Received in 2004
+ Elektra Award Received in 2005

+ Meets Requirements of AEC-Q200

5

RoHS

+ -55t0 +125°C Operation Temperature COMPLIANT Elektra Award
2005
APPLICATIONS
» Medium Power DC/DC for
Transportation and Automotive Industry
NON-BURN
NON-SMOKE

CASE DIMENSIONS: millimeters (inches)

*‘ A ‘4* S"l A ‘* *‘ W, ‘4 Code EIA EIA L+0.20 |W+0.20 (0.008)| H+0.20 (0.008) | W1 £0.20 |A+0.30 (0.012) S Min
Code | Metric | (0.008) | -0.10(0.004) | -0.10(0.004) | (0.008) | -0.20(0.008) :
MARKING A | 1206 | 3216-18 | 3.20(0.126) | 1.60 (0.063) 1.60 (0.063) | 1.20(0.047) | 0.80(0.031) |1.10(0.043)
A B.C D Y CASE B | 1210 | 3528-21 | 3.50(0.138) | 2.80(0.110) 1.90(0.075) | 2.20(0.087) | 0.80(0.031) |1.40(0.055)
P . —— C | 2312 6032-28 | 6.00(0.236) | 3.20 (0.126) 2.60(0.102) |2.20(0.087) | 1.30(0.051) |[2.90(0.114)
oreeese ez D | 2917 | 7343-31 | 7.30 (0.287) | 4.30 (0.169) 290(0114) | 2.40(0.094) | 1.30(0.051) |4.40(0.173)
Folarty R 227 G | rotes voose Y | 2917 | 7343-20 | 7.30(0.287) | 4.30(0.169) | 2.00(0.079) max | 2.40 (0.094) | 1.30(0.051) |4.40(0.173)
frese? XXXXX 4_7‘:0\;9 W, di i to the termi width for A dimensional area only.
HOW TO ORDER
NOS D 107 M 006 R 0100 -
Type Case Size Capacitance Code Tolerance Rated Packaging ESR in mQ Additional characters
See table 1st two digits represent M =+20% DC Voltage R =Pure Tin 7" Reel may be added for
above significant figures, 001=1.8Vdc  S=PureTin 13" Reel special requirements
3rd dllgt'lt I(ep(esepts 002 = 2.5Vdc V = Dry pack Option
multiplier in p 882 = g\g/% (selected codes only)
008 _ 8vdc ¢ with exception of

TECHNICAL SPECIFICATIONS
Technical Data:

D &Y cases

All technical data relate to an ambient temperature of +25°C is not stated

Capacitance Range:

10 pF to 470 pF

Capacitance Tolerance: +20%

Leakage Current DCL: 0.02CV

Rated Voltage DC (V) < +85°C: 1.8 2.5 4 6.3 8

Category Voltage (V,) < +105°C: 1.2 1.7 2.7 4 7

Category Voltage (V,) < +125°C: 0.9 1.3 2 3 4

Surge Voltage (V) < +85°C: 2.3 3.3 5.2 8 10

Surge Voltage (V) < +105°C: 1.6 2.2 34 5 8

Surge Voltage (V) < +125°C: 1.2 1.7 2.6 4 5.3

Temperature Range: -55°C to +125°C

Reliability: 0.2% per 1000 hours at 85°C, V,, 0.1Q/V series impedance, 60% confidence level

Meets requirements of AEC-Q200

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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OxiCap® NOS Low ESR Series

Niobium Oxide Capacitor

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V;) to 85°C
pF | Code 1.8V (x) 2.5V (e) 4.0V (G) 6.3V (J) 8V (P)
A(2200)
10 106 A(800,1000,2000,2200) B(1000)
15 | 156 A(1500,2000) B(2000)
22 | 226 B(1900) B(600,1900) B(700,1800)
B(600,1700)
33 | 336 C(500)
B(500,800)
47 | 476 B(500,1600) £(300,500) C(400)
68 | 686 €(75,200,500) C(500)
C(150,400)
100 | 107 ©(70,150,400) D(80,100,400
Y(100,400)
C(90,150,400) D(70,100,400)
el | e Y(400) Y(100,400)
220 | 227 C(125,400) ©(80,125,400) D(60,100,400) D(60,100,400)
330 | 337 D(50,100,300) D(100,300)
470 | 477 D(55,100,300) D(100,300)

Released ratings (ESR ratings in mOhms in parentheses)

Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply
higher voltage ratings in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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OxiCap® NOS Low ESR Series

Niobium Oxide Capacitor

RATINGS & PART NUMBER REFERENCE

case | Capacitance | Reed |  Rated | Category | Category | DCL | DF &:’; 100kHz RMS Current (A)
Part Number : pacitance Voltage | Temperature | Voltage | Temperature | Max. Max. MSL
Size (WF) o o @ 100kHz
V) (°c) ) (°c) (HA) (%) (m0) 25°C | 85°C | 125°C

1.8 Volt @ 85°C
NOSC227M001#0125 | C | 220 [ 18 ] 85 [ 09 ] 125 [ 80 [ 8 [ 125 [ 1.028 [ 0925 [ 0411 [ 1
NOSC227M001#0400 | C | 220 [ 18 | 85 [ 09 ] 125 | 80 | 8 [ 400 [ 0574 [ 0517 | 0230 | 1

2.5 Volt @ 85°C
NOSC227M002#0080 C 220 2.5 85 13 125 11.0 8 80 1.285 1.156 0.514 1
NOSC227M002#0125 © 220 2.5 85 13 125 11.0 8 125 1.028 0.925 0.411 1
NOSC227M002#0400 C 220 2.5 85 13 125 11.0 8 400 0.574 0.517 0.230 1
NOSD337M002#0050 D 330 2.5 85 13 125 16.5 10 50 1.897 1.708 0.759 3
NOSD337M002#0100 D 330 2.5 85 13 125 16.5 10 100 1.342 1.207 0.537 3
NOSD337M002#0300 D 330 2.5 85 13 125 16.5 10 300 0.775 0.697 0.310 3
NOSD477M002#0055 D 470 2.5 85 13 125 23.5 12 55 1.809 1.628 0.724 3
NOSD477M002#0100 D 470 25 85 13 125 23.5 12 100 1.342 1.207 0.537 3
NOSD477M002#0300 D 470 2.5 85 1.3 125 23.5 12 300 0.775 0.697 0.310 3

4 Volt @ 85°C

NOSA156M004#1500 A 15 4 85 2 125 1.2 6 1500 0.245 0.220 0.098 1
NOSA156M004#2000 A 15 4 85 2 125 1.2 6 2000 0.212 0.191 0.085 1
NOSB226M004#1900 B 22 4 85 2 125 1.8 6 1900 0.232 0.209 0.093 1
NOSB476M004#0500 B 47 4 85 2 125 3.8 6 500 0.452 0.406 0.181 1
NOSB476M004#1600 B 47 4 85 2 125 3.8 6 1600 0.252 0.227 0.101 1
NOSC107M004#0070 c 100 4 85 2 125 8.0 6 70 1.373 1.236 0.549 1
NOSC107M004#0150 C 100 4 85 2 125 8.0 6 150 0.938 0.844 0.375 1
NOSC107M004#0400 G 100 4 85 2 125 8.0 6 400 0.574 0.517 0.230 1
NOSC157M004#0090 € 150 4 85 2 125 12.0 6 90 1.211 1.090 0.484 1
NOSC157M004#0150 c 150 4 85 2 125 12.0 6 150 0.938 0.844 0.375 1
NOSC157M004#0400 C 150 4 85 2 125 12.0 6 400 0.574 0.517 0.230 1
NOSY157M004#0400 Y 150 4 85 2 125 12.0 6 400 0.612 0.551 0.245 3
NOSD227M004#0060 D 220 4 85 2 125 17.6 8 60 1.732 1.559 0.693 3
NOSD227M004#0100 D 220 4 85 2 125 17.6 8 100 1.342 1.207 0.537 3
NOSD227M004#0400 D 220 4 85 2 125 17.6 8 400 0.671 0.604 0.268 3
NOSD337M004#0100 D 330 4 85 2 125 26.4 8 100 1.342 1.207 0.537 3
NOSD337M004#0300 D 330 4 85 2 125 26.4 8 300 0.775 0.697 0.310 3
NOSD477M004#0100 D 470 4 85 2 125 37.6 12 100 1.342 1.207 0.537 3
NOSD477M004#0300 D 470 4 85 2 125 37.6 12 300 0.775 0.697 0.310 3

6.3 Volt @ 85°C
NOSA106M006#0800 A 10 6.3 85 3 125 1.2 6 800 0.335 0.302 0.134 1
NOSA106M006#1000 A 10 6.3 85 3 125 1.2 6 1000 0.300 0.270 0.120 1
NOSA106M006#2000 A 10 6.3 85 3 125 1.2 6 2000 0.212 0.191 0.085 1
NOSA106M006#2200 A 10 6.3 85 3 125 1.2 6 2200 0.202 0.182 0.081 1
NOSB156M006#2000 B 15 6.3 85 3 125 1.8 6 2000 0.226 0.203 0.090 1
NOSB226M006#0600 B 22 6.3 85 3 125 2.6 6 600 0.412 0.371 0.165 1
NOSB226M006#1900 B 22 6.3 85 3 125 2.6 6 1900 0.232 0.209 0.093 1
NOSB336M006#0600 B 33 6.3 85 3 125 4.0 6 600 0.412 0.371 0.165 1
NOSB336M006#1700 B 33 6.3 85 3 125 4.0 6 1700 0.245 0.220 0.098 1
NOSC336M006#0500 c 33 6.3 85 3 125 4.0 6 500 0.514 0.462 0.206 1
NOSB476M006#0500 B 47 6.3 85 3 125 5.6 6 500 0.452 0.406 0.181 1
NOSB476M006#0800 B 47 6.3 85 3 125 5.6 6 800 0.357 0.321 0.143 1
NOSC476M006#0300 G 47 6.3 85 3 125 5.7 6 300 0.663 0.597 0.265 1
NOSC476M006#0500 c 47 6.3 85 3 125 5.7 6 500 0.514 0.462 0.206 1
NOSC686M006#0075 © 68 6.3 85 3 125 8.2 6 75 1.327 1.194 0.531 1
NOSC686M006#0200 c 68 6.3 85 3 125 8.2 6 200 0.812 0.731 0.325 1
NOSC686M006#0500 © 68 6.3 85 3 125 8.2 6 500 0.514 0.462 0.206 1
NOSC107M006#0150 c 100 6.3 85 3 125 12.0 8 150 0.938 0.844 0.375 1
NOSC107M006#0400 © 100 6.3 85 3 125 12.0 8 400 0.574 0.517 0.230 1
NOSD107M006#0080 D 100 6.3 85 3 125 12.0 6 80 1.500 1.350 0.600 3
NOSD107M006#0100 D 100 6.3 85 3 125 12.0 6 100 1.342 1.207 0.537 3
NOSD107M006#0400 D 100 6.3 85 3 125 12.0 6 400 0.671 0.604 0.268 3
NOSY107M006#0100 Y 100 6.3 85 3 125 12.0 6 100 1.225 1.102 0.490 3
NOSY107M006#0400 Y 100 6.3 85 3 125 12.0 6 400 0.612 0.551 0.245 3
NOSD157M006#0070 D 150 6.3 85 3 125 18.0 6 70 1.604 1.443 0.641 3
NOSD157M006#0100 D 150 6.3 85 3 125 18.0 6 100 1.342 1.207 0.537 3
NOSD157M006#0400 D 150 6.3 85 3 125 18.0 6 400 0.671 0.604 0.268 3
NOSY157M006#0100 Y 150 6.3 85 3 125 18.0 6 100 1.225 1.102 0.490 3
NOSY157M006#0400 Y 150 6.3 85 3 125 18.0 6 400 0.612 0.551 0.245 3
NOSD227M006#0060 D 220 6.3 85 3 125 26.4 8 60 1.732 1.559 0.693 3
NOSD227M006#0100 D 220 6.3 85 3 125 26.4 8 100 1.342 1.207 0.537 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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OxiCap® NOS Low ESR Series

Niobium Oxide Capacitor

RATINGS & PART NUMBER REFERENCE

case | Capacitance | R2ted Rated | Category | Category | DCL | DF SISR 100kHz RMS Current (A)
Part Number : pacitance Voltage | Temperature | Voltage | Temperature | Max. Max. ax. MSL
Size (uF) = 5 @ 100kHz
v) (°0) V) o) (uA) (%) (m0) 25°C | 85°C | 125°C
NOSD227M006#0400 D 220 6.3 85 3 125 26.4 8 400 0.671 0.604 0.268 3
8 Volt @ 85°C

NOSA106M008#2200 A 10 8 85 4 125 1.6 10 2200 0.202 0.182 0.081 1
NOSB106M008#1000 B 10 8 85 4 125 1.6 10 1000 0.319 0.287 0.128 1
NOSB226M008#0700 B 22 8 85 4 125 3.5 10 700 0.382 0.344 0.153 1
NOSB226M008#1800 B 22 8 85 4 125 3.5 10 1800 0.238 0.214 0.095 1
NOSC476M008#0400 C 47 8 85 4 125 7.5 10 400 0.574 0.517 0.230 1
NOSC686M008#0500 C 68 8 85 4 125 11.0 16 500 0.514 0.462 0.206 1

Moisture Sensitivity Level (MSL) is defined according to J-STD-020. All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at
120Hz, 0.5V RMS with a maximum DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. The EIA & CECC standards for capacitors allow an ESR movement
to 1.25 times catalog limit post mounting. For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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OxiCap® NOS Low ESR Series

Niobium Oxide Capacitor

QUALIFICATION TABLE

NOS series (Temperature range -55°C to +125°C)

Storage Life

Store at 125°C, no voltage applied, for 2000 hours.
Stabilize at room temperature for 1-2 hours before
measuring.

TEST — -
Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C and / or category DCL initial limit
A -
Endurance yoltage (Uc) at 125°C for 20.0.0 hours through a circuit AC/C within +10% of initial value
impedance of <0.1Q/V. Stabilize at room temperature —
for 1-2 hours before measuring. DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit

AC/C within £10% of initial value
DF initial limit
ESR 1.25 x initial limit

Apply rated voltage (Ur) at 85°C, 85% relative humidity

Visual examination

no visible damage

DCL

2 x initial limit

Biased Humidity | for 1000 hours. Stabilize at room temperature and AC/C within +10% of initial value
humidity for 1-2 hours before measuring. DE 1.2 x initial limit
ESR 1.25 x initial limit
Step Temperature®C Duration(min) +20°C -55°C +20°C +85°C | +125°C | +20°C
12 +52§ 12 DCL IL* n/a IL* 12xI* | 15xIL* IL*
Temperature -
e 3 +20 15 AC/C n/a +0/-10% 5% +10/-0% +12/0% 5%
Stability 2 285 5
DF IL* 1.5xIL* IL* 1.5xIL* 2xIL* IL*
5 +125 15
6 20 15 ESR 125xI* | 25xI* | 125xIL* | 125xI* | 125xI* | 125xI*
Visual examination no visible damage
Apply 1.3x cate_gory vqltage (Uc) at 125°C fo.r 1000 DCL initial limit
Surge Voltage cycles of duration 6 min (30 sec charge, 5min 30 sec 7y within +5% of initial value
discharge) through a charge / discharge resistance of
1000Q DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
. DCL initial limit
Mechanical . — —
MIL-STD-202, Method 213, Condition F AC/C within £5% of initial value
Shock —
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within 5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

TDS-PTNO-0022 | Rev 2
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OxiCap® NOS Low ESR Series

Niobium Oxide Capacitor

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : NIOBIUM OXIDE OxiCap® CAPACITORS

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TC Series
Chip Tantalum Capacitors (Large Capacitance)

FEATURES
+ Ta-MnO: technology
Low DCL
+ Parameters stability over voltage and time LEAD-EREE
Undertab and J-lead LF LEAD-FREE COMPATIBLE
COMPONENT
APPLICATIONS
- DC/DC
+ Industrial
+ Telecom ROHS
COMPLIANT
loT
Home applications
« Sensors
MARKING
Voltage Code Capacitance Code
j=6.3v a= 104F
Y
Polarity
Band (Anode+) Manufacture Code
CASE DIMENSIONS: millimeters (inches)
Code EIA EIA L£0.10 W:0.10 H0.10 W:20.10 A$0.10
Code Metric (0.004) (0.004) (0.004) (0.004) (0.004)
M 0603 1608-09 | 1.60(0.063) [0.85(0.033) 0.80 (0.031) [ 0.55(0.022) | 0.50 (0.020)
CASE DIMENSIONS: millimeters (inches)
EIA EIA L+0.20 W0.20 W10.20 A0.30
Gtz Code Metric (0.008) (0.008) DD @O0 (0.008) (0.012)
A 1206 3216-18 | 3.20(0.126) | 1.60 (0.063) 1.60 (0.063) 1.20 (0.047) | 0.80 (0.031)
P 0805 201212 | 2.00(0.079) | 1.25(0.049) | 1.20 (0.047) max. | 0.90 (0.035) | 0.45(0.018)
HOW TO ORDER
TC M oJ 475 M 8R - [
Type Case Size Rated DC Voltage Capacitance Code Tolerance Packaging Discrimination code
See table 0G = 4Vdc pF code: 1st two digits 8 = Tape width
above 0J = 6.3Vdc represent significant figures, K=+10% R = Positive electrode
1A =10Vdc 3rd digit represents multiplier M = £20% on the side opposite to
1C =16Vdc (number of zeros to follow) sprocket hole
1D =20Vdc
1E =25Vdc
1H = 50Vdc
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 79

TDS-PTNO-0044 | Rev 2

MER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —


http://www.avx.com/disclaimer/

TC Series

Chip Tantalum Capacitors (Large Capacitance)

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.15pF to 100pF

Capacitance Tolerance: +20%

Leakage Current DCL: Please see the ratings and part number reference table below
Temperature Range: -55°C to +125°C

Note: Conductive Polymer Capacitors are designed to operate within the limits of the environmental conditions specified for each series. If operated continuously at their maximum
temperature and / or humidity limit, or beyond these limits, capacitors may exhibit a parametric shift in capacitance and increases in ESR. These changes may occur earlier if the specified
environmental conditions are exceeded. Similarly, their normal operational time period will be significantly extended if their general duty cycle includes operation below maximum
temperature within humidity controlled environments. Careful attention should be paid to maximum temperature with associated high humidity environments as well as voltage derating,
ripple current and current surges.

Please reference the KYOCERA AVX Conductive Polymer Capacitor Guidelines for more information or contact factory for application assistance

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V) @ 85°C Cap
uF Code | 4v(g) | 6.3v() | 10v(a) | 16v(c) | 20v(D) | 25V(E) | 50v(H) | Code
0.15 154 A E
1.0 105 P AM,P A AMP A
1.5 155 A E
2.2 225 P AMP AM J
3.3 335 AP A A N
47 475 AM,P AM,P A A A S
6.8 685 p A A w
10 106 AMP AMP A*M,P A* a
15 156 p A e
22 226 AM, P AMP A A j
33 336 A AM A n
47 476 A A S
68 686 A w
100 107 A a

Released ratings (*K tolerance is also available)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher volage ratings in the same case size, to the same reliability standards.

RATINGS & PART NUMBER REFERENCE

Capacitance Rated r)n::::t:lnng‘ DCL DF Impedance
Part No. Case Size (uF) Voltage Temp Max. Max. @100kHz MSL
v e (HA) (%) @
(°c)
4 Volt

TCAOG106M8R A 10 4 125 0.5 8 4.2 1

TCMOG106M8R M 10 4 125 0.5 20 9 1

TCPOG106M8R P 10 4 125 0.5 20 9.3 1

TCA0G226M8R A 22 4 125 0.9 8 3 1

TCM0G226M8R M 22 4 125 0.9 20 9 1

TCP0G226M8R P 22 4 125 0.9 20 7.7 1

TCA0G336M8R A 33 4 125 1.3 10 3.5 1

TCA0G476M8R A 47 4 125 1.9 12 3.2 1

TCA0G686M8R A 68 4 125 2.7 18 3 1

TCA0G107M8R A 100 4 125 4.0 30 3 1
TCA0G107M8R-02 A 100 4 125 3.8 30 4 1

6.3 Volt

TCP0J225M8R P 2.2 6.3 125 0.5 20 17.5 1

TCA0J475M8R A 4.7 6.3 125 0.5 8 49 1

TCM0J475M8R M 4.7 6.3 125 0.5 20 9 1

TCP0J475M8R P 4.7 6.3 125 0.5 20 11.8 1

TCP0J685M8R P 6.8 6.3 125 0.5 20 9.3 1

TCA0J106M8R A 10 6.3 125 0.6 8 4 1

TCMO0J106M8R M 10 6.3 125 0.6 20 9 1
TCM0J106M8R-02 M 10 6.3 125 0.6 20 9 1
TCMO0J106M8R-CA2 M 10 6.3 125 0.3 20 8 1

TCP0J106M8R P 10 6.3 125 0.6 20 8.3 1
TCP0J106M8R-02 P 10 6.3 125 0.1 20 6 1
TCP0J106M8R-Y1 P 10 6.3 125 0.6 20 8.3 1

TCPOJ156M8R P 15 6.3 125 0.9 20 7.7 1

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TC Series

Chip Tantalum Capacitors (Large Capacitance)

RATINGS & PART NUMBER REFERENCE

. Capacitance Rated x::rlgiun"; DCL DF Impedance
Part No. Case Size (uF) Voltage Temp Max. Max. @100kHz MSL
(V) ) (HA) (%) @
(-c)

TCA0J226M8R A 22 6.3 125 1.4 10 3.5 1
TCM0J226M8R-CA2 M 22 6.3 125 6.9 20 8 1
TCM0J226M8R-EV2 M 22 6.3 125 13.0 30 9 1
TCM0J226M8R-V1 M 22 6.3 125 13.0 30 9 1

TCP0J226M8R P 22 6.3 125 1.4 25 5 1

TCP0J226M8R-02 P 22 6.3 125 1.4 25 5 1
TCA0J336M8R A 33 6.3 125 2.1 12 3.2 1
TCA0J336M8R-E1 A 33 6.3 125 2.1 12 3.2 1
TCMO0J336M8R-V1 M 33 6.3 125 208.0 30 9 1
TCA0J476M8R A 47 6.3 125 3.0 18 3.2 1
TCA0J476M8R-02 A 47 6.3 125 3.0 18 3.2 1
TCA0J476M8R-E1 A 47 6.3 125 3.0 18 3.2 1
10 Volt
TCP1A105M8R P 1.0 10 125 0.5 10 17.5 1
TCATA225M8R A 2.2 10 125 0.5 6 5.6 1
TCM1A225M8R M 2.2 10 125 0.5 20 13.5 1
TCP1A225M8R P 2.2 10 125 0.5 20 14.4 1
TCATA335M8R A 3.3 10 125 0.5 8 4.9 1
TCP1A335M8R P 3.3 10 125 0.5 20 11.8 1
TCA1A475M8R A 4.7 10 125 0.5 8 4.2 1
TCM1A475M8R M 4.7 10 125 0.5 20 9 1
TCM1A475M8R-E1 M 4.7 10 125 0.5 20 9 1
TCP1A475M8R P 4.7 10 125 0.5 20 9.3 1
TCATA685M8R A 6.8 10 125 0.7 8 4 1
TCA1A106*8R A 10 10 125 1.0 8 3 1
TCM1A106M8R M 10 10 125 10.0 20 9 1
TCM1A106M8R-02 M 10 10 125 10.0 20 9 1
TCM1A106M8R-CA2 M 10 10 125 2.0 20 8 1

TCP1AT106M8R P 10 10 125 1.0 20 7.7 1
TCP1A106M8R-02 P 10 10 125 1.0 20 77 1

TCA1A156M8R A 15 10 125 1.5 10 3.5 1

TCATA226M8R A 22 10 125 2.2 12 3.2 1

TCATA336M8R A 33 10 125 3.3 8 1.7 1

16 Volt

TCA1C105M8R A 1.0 16 125 0.5 6 7 1

TCM1C105M8R M 1.0 16 125 0.5 10 15 1
TCM1C105M8R-02 M 1.0 16 125 0.5 10 15 1

TCP1C105M8R P 1.0 16 125 0.5 10 16.1 1

TCP1C105M8R P 1.0 16 125 0.5 10 16.1 1

TCA1C155M8R A 1.5 16 125 0.5 6 5.6 1

TCA1C225M8R A 2.2 16 125 0.5 6 4.9 1

TCM1C225M8R M 2.2 16 125 0.5 20 13.5 1
TCM1C225M8R-CA2 M 2.2 16 125 0.5 20 13.5 1

TCA1C335M8R A 3.3 16 125 0.5 6 4.8 1

TCA1C475M8R A 4.7 16 125 0.8 6 3.9 1

TCA1C685M8R A 6.8 16 125 1.1 6 3.8 1

TCA1C106*8R A 10 16 125 1.6 8 3.5 1

TCA1C106K8R-02 A 10 16 125 1.6 8 a5 1

TCA1C106M8R-02 A 10 16 125 1.3 8 2.6 1

TCA1C226M8R A 22 16 125 3.5 30 2.3 1
20 Volt

TCA1TD105M8R A 1.0 20 125 0.5 6 7 1

TCAID475M8R A 4.7 20 125 0.9 6 3.9 1
25 Volt

TCATE105M8R A 1.0 25 125 0.5 6 7 1

TCM1ET105M8R M 1.0 25 125 0.5 10 10 1

TCP1E105M8R P 1.0 25 125 0.6 20 9.3 1

TCATE335M8R A 3.3 25 125 0.8 6 4.8 1

50 Volt
TCATH154M8R A 0.15 50 125 0.5 4 15 1
TCATE475M8R A 4.7 25 125 1.2 8 3.4 1

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.
All technical data relates to an ambient temperature of +25C.

Capacitance and DF are measured at 120Hz, 0.5RMS with DC bias of 1.5 volts.
DCL is measured at rated voltage after 5 minutes.
Impedance allowed to move up to 1.25 times catalog limit post mounting.

NOTE: KYOCERA AVX reserves the rights to supply higher voltage rating in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 8 1
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TC Series

Chip Tantalum Capacitors (Large Capacitance)

QUALIFICATION TABLE

TEST TC series (Temperature range -55°C to +125°C)
Condition Characteristics
Apply rated voltage (Ur) at 85°C for 1000hrs (for M Visual examination no Yiéi?le fjar.nage
Endurance and P case) 2000hrs (for A case) through a serial DCL 2x initial limit
resistence of <3.0Q. Stabilize at room temperature AC/C within +30% of initial value (M case), +20% (A,P case)
for 24 hours before measuring. DF 2 initial limit
Visual examination no visible damage
Store at 60+2°C, 90-95% relative humidity for 500+ DCL 2x initial limit
Humidity 12/0 hours. Stabilize at room temperature and AC/C within £30% of initial value (M case), +20% (AP case)
humidity for 24 hours before measuring.
DF 2x initial limit
Step Temperature®C Duration(min) -55°C +85°C +125°C
1 -55 15
Temperature g ++18255 :II g DCL n/a 10xIL* 12.5xIL*
Stability AC/C 0/-30% +15/-5% +20/-5%
DF IL* IL* IL*
Visual examination no visible damage
Apply 1.3x rated voltage (Ur) at 85+2°C for 9
1000 cycles, 300sec charge and 30sec discharge DCL 2x initial limit
Surge Voltage resistance 1000Q
: AC/C +20% of initial limit
DF 2x initial limit
4.17 JIS C 5101-1 Visual examination no visible damage
. . Frequency: 10 to 55 to T0Hz/min. DCL initial limit
Vibration ) — —
Amplitude: 1.5mm AC/C within + 5% of initial value
Time: 2hours each in X and Y directions DF initial limit
*Initial Limit
For use outside of recommended conditions and special request, please contact KYOCERA AVX.
Initial measurement max. Thr after the removal from dry pack or after pretreatment at 85°C for 24 hours.
PACKAGING SPECIFICATIONS
t, Sprocket hole 9D,
" F & & o F
( [ F
t, )
—>
Component is loaded ) P, Py Pull-out direction
Unit (mm)
Standard
Case A+0.10 B+0.10 W0.20 E+0.10 F+0.05 P1£0.10 P2+0.05 P0O+0.10 DO+0.10/0 t1+0.05 t210.10 packaging
quantity
A 1.90 3.50 8.00 1.75 3.50 4.00 2.00 4.00 ®1.50 0.25 1.90 2,000 pcs
1.00 1.85 8.00 1.75 3.50 4.00 2.00 4.00 ®1.50 0.20 1.00 4,000 pcs
P 1.55 2.30 8.00 1.75 3.50 4.00 2.00 4.00 ¢1.55+0.05 0.25 1.32 3,000 pcs
REEL DIMENSIONS
L 11.4%1.0
El
Unitfmm]

e —
Label Pull-out direction EIAJ ET-7200A

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

FEATURES

+ Conductive Polymer Electrode
+ Benign Failure Mode Under Recommended Use Conditions

« Lower ESR LEAD-FREE
+ 3x Reflow 260°C Compatible LEAD-FREAEPC%I\S::_\TIBLE
» 100% Surge Current Tested compo
+ CV Range: 0.47-470uF / 2.5-125V
+ 15 Case Sizes Available
APPLICATIONS RoHS
Elektra Award 2010 COMPLIANT

+ Smart Phone, Tablets, Notebook, LCD TV, Power Supplies

L w
Tr‘ . CASE DIMENSIONS: millimeters (inches)
I e EIA EIA L£0.20 | W+0.20 (0.008) | H+0.20 (0.008 W,$0.20 | A+0.30 (0.012 .
R Code | code | Metric (0.008) -:).10((().004)) -+o.10(f).oo4)) (0.008) -+o.zo (EI.OOB)) S

4 A lks 4] A F— 4 w, l* A 1206 | 3216-18 | 3.20(0.126) | 1.60(0.063) 1.60 (0.063) 1.20 (0.047) 0.80(0.031) | 1.10(0.043)
B 1210 | 3528-21 | 3.50(0.138) | 2.80(0.110) 1.90 (0.075) 2.20(0.087) | 0.80(0.031) | 1.40(0.055)
c 2312 | 603228 | 6.00(0.236) | 3.20(0.126) 2.60(0.102) 2.20(0.087) 1.30(0.051) | 2.90(0.114)
MARKING D 2917 | 7343-31 | 7.30(0.287) | 4.30 (0.169) 2.90 (0.114) 2.40 (0.094) 1.30(0.051) | 4.40(0.173)
A B,C,D,EH,K,S,T, E 2917 | 7343-43 | 7.30(0.287) | 4.30(0.169) 410(0.162) 2.40 (0.094) 1.30(0.051) | 4.40(0.173)
U, W, X, Y, 5CASE H 1210 | 3528-15 | 3.50(0.138) | 2.80(0.110) | 1.50(0.059) max | 2.20(0.087) | 0.80(0.031) | 1.40(0.055)
K 1206 | 3216-10 | 3.20(0.126) | 1.60(0.063) | 1.00(0.039) max | 1.20(0.047) | 0.80(0.031) | 1.10(0.043)

1.00£0.10

Polymer LOGO Gapacitance Value in pF P 0805 | 2012-15 | 2.05(0.081) [ 1.35(0.053) 1.50 (0.059) max (0.039:0.004) 0.50(0.020) | 0.85(0.033)
Polarty 475:47“;@ votage S 1206 | 3216-12 | 3.20(0.126) | 1.60 (0.063) 1.20 (0.047) max 1.20 (0.047) 0.80(0.031) | 1.10(0.043)
os) E=25v T 1210 | 3528-12 | 3.50(0.138) | 2.80(0.110) 1.20 (0.047) max 2.20(0.087) 0.80(0.031) | 1.40(0.055)
1P Code u 2924 | 7361-43 | 7.30(0.287) | 6.10(0.240) 4.10(0.162) 3.10 (0.122) 1.30(0.051) | 4.40(0.173)
w 2312 | 6032-15 | 6.00(0.236) | 3.20(0.126) | 1.50(0.059) max | 2.20(0.087) 1.30(0.051) | 2.90(0.114)
X 2917 | 7343-15 | 7.30(0.287) | 4.30(0.169) 1.50 (0.059) max 2.40(0.094) 1.30(0.051) | 4.40(0.173)
P CASE Y 2917 | 7343-20 | 7.30(0.287) | 4.30(0.169) 2.00 (0.079) max 2.40 (0.094) 1.30(0.051) | 4.40(0.173)
5 2917 | 7343-40 | 7.30(0.287) | 4.30(0.169) 3.80 (0.150) 2.40(0.094) 1.30(0.051) | 4.40(0.173)
oy Ca"ac""‘"CZ;’;"f‘Z‘z"oﬁE W, dimension applies to the termination width for A dimensional area only.
Band (Anode+)
\
e i
HOW TO ORDER
TCJ A 226 M 004 R 0300 E
T 1 T T T T 1 I
Type Case Capacitance Code Tolerance Rated Packaging ESR in mQ Additional
Size pF code: 1st two digits M =120% DC Voltage R = Pure Tin 7" Reel Character
See table represent significant figures, 002 =2.5Vdc 035 = 35Vdc S =Pure Tin 13" Reel E = Black resin
above 3rd digit represents multiplier 004=4vdc 050 = 50Vdc (It is possible to order
(number of zeros to follow) 006 = 6.3Vdc 063 = 63Vdc PN without "E" as
010=10Vdc  075=75Vdc identical product)

016 =16Vdc 100 =100Vdc
020=20vdc  125=125Vdc
025=25Vdc

TECHNICAL SPECIFICATIONS (COMMON FOR ALL TCJ SERIES)
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Tolerance: +20%
Leakage Current DCL: 0.1CV
Resistance to soldering heat: 3x260°C peak for max. 10s reflow

NOTE: Conductive Polymer Capacitors are designed to operate within the limits of the environmental conditions specified for each series. If operated continuously at their maximum
temperature and / or humidity limit, or beyond these limits, capacitors may exhibit a parametric shift in capacitance and increases in ESR. These changes may occur earlier if the specified
environmental conditions are exceeded. Similarly, their normal operational time period will be significantly extended if their general duty cycle includes operation below maximum temperature
within humidity controlled environments. Careful attention should be paid to maximum temperature with associated high humidity environments as well as voltage derating, ripple current
and current surges. Please reference the KYOCERA AVX Conductive Polymer Capacitor Guidelines for more information or contact factory for application assistance.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 1 8 3
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Cap Rated Voltage DC (V;) to 85°C
WF |Code| 2.5V (e) 4v (6) 6.3V (J) 10V (A) 16V(C) | 20v(D) | 25V(E) | 35V(V) |50v(T)| 63V () |75V (R) 18_{’)" 1(235)"
0.47| 474 B(400)
0.68| 684 B(400) | B(300)
10| 105 P (500) B(300) 38833
B(300)
1.5 | 155 B(200) a0y | ceon
22| 225 B(200) ggggg C(200)
33335 ’;ggg; 2833; C(200) D(250)
C(200)
47 | 475 K(300,500) a(%%?%m B(é ?20620(;0) 58283 ggggg D(150) | D(250)
A(150)
6.8 | 685 A(200) ’;((112%)) TB((190%115500)) C(200) gggg; E(?((J}J,Z‘IOS)O) D(120)
A(200) A(150) A(s) | B(100.150200) | g 190
10 | 106 A(300) A(200,300) T(—IB(()‘IO(’)—IOéZO(I)ZO())()) B(100,150) |B(20,100,150) CY((27%(;) E(70,100) E(100,150)
B(200)
A(200) B(100,150) C(200) D(150)
15 | 156 A(300) A(300) B(100,200) B(90,150) B(90,150) Y(90) 35;3':: ggg E(70,100) E(150)
B(100,150)
B(90,150) D(90),
A(300), B(70), K(400) B(70,300) A(300) C(100) D(70,100)
22 226 A(300) S(400),T(150) T(70,150) B(70,150) )$(17°O°)) ) 8(83(%1 3(07)0) Y(150) g((fgg')
D(70,100)
A(200) B(70200) | A(200)B(150) D(60,100)
33 [ 336 A(300) B(70,200) C(100) H(150) >$(17%(;) X(70,100) 585(57'3)0)
T(150) T(70150) | Y(4560,70) veo0100 | (T
D(45,70),
A(70,100,200) B(70) D(55, | D(60,100) E(55)
47 | 476 AT%%‘;) 2870 c(100) XF24(1155703) X(55,70) E(50) u(70)
(55,70,80,120) H(100) Y4570) Y(70) Y(100) Y(100)
A(250) B(55,70) S b(s0) D(55) D(70)
68 | 686 A(250) B(70) C(55,100), H(100) - E(45) E(50)
7(80) T(200), W(70) e, e, Y(50) v(100)
A(100,150) C(70)
100 | 107 A(200) B/?z(&)(,];g) B(40,45,55,70) D(18,25,45,55,80) ggig; D(55) D(Es(g'g)o)
B(55,70) T(70,150) T((z)(()70?:1v\0l(07)0) Y(18,25,45,55) Y(50) sgg; u(70)
) B(35,45,55,70) C(70)
D(12,15,25,40) D(25,40,45,55) D(40,50,70)
150 | 157 B Y(f;(;g)%) H(70,200W(70) | Y(25404555) | E(2540) Ui u(100)
e Y(15,25,40) Y(40,50,70)
B(70,200)
B(3545,60,70)
220|227 Bsas70) | p(2152540) e | Vsasdos0 | tany | Uoo
25, Y(15,18,253540,50)
330 | 337 | B(354570Y) | D(15254050) [D(12,15,18,2540,50) D(25) E(35, 50,70)
(25,40) Y(152540,50) |  Y(1525,40,50) 5(35,100) 5(100)
D(12,15,25,40,50) | D(12,15,25,40,50) D(25,45)
470 | 477 Y(15,25,40,50) Y(15,25,40,50) X(35,50,100) 5(100)

Released ratings, (ESR ratings in mOhms in parentheses)
Engineering samples - please contact KYOCERA AVX
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

RATINGS & PART NUMBER REFERENCE

Maximum
Case | Capacitance sz Operating DCL Max. | DF Max. 250 100kHz RMS Current (mA) Product
Part Number Size uF) Voltage To—_— (HA) ) @ 100kHz e MSL
V) '()oc) H (mQ) 45°C | 85°C | 105°C | 125°C gory
2.5 Volt @ 85°C
TCJA686M002#0250E A 68 2.5 105 17 6 250 600 400 300 = 3 3
TCJA107M002#0200E A 100 2.5 105 25 6 200 700 500 300 - 3 3
TCJB107M002#0055E B 100 2.5 125 25 6 55) 1500 1100 700 400 = 3
TCJB107M002#0070E B 100 2.5 125 25 6 70 1300 900 600 300 1 3
TCJB157M002#0070E B 150 2.5 105 37.5 6 70 1300 900 600 = 3 8
TCJB227M002#0035E B 220 2.5 105 55 8 35 1900 1300 900 - 3 3
TCJB227M002#0045E B 220 2.5 105 55 8 45 1700 1200 800 = 3 3
TCJB227M002#0070E B 220 2.5 105 55 8 70 1300 900 600 - 3 3
TCJB337M002#0035E B 330 2.5 105 82.5 8 35 1900 1300 900 = B 8
TCJB337M002#0045E B 330 2.5 105 82.5 8 45 1700 1200 800 - 3 3
TCJB337M002#0070E B 330 2.5 105 82.5 8 70 1300 900 600 = 3 3
TCJY337M002#0025E Y 330 2.5 105 82.5 6 25 2700 1900 1200 - 2 3
TCJY337M002#0040E Y 330 2.5 105 82.5 6 40 2200 1500 1000 = 3 3
TCJD477M002#0012E D 470 2.5 105 117.5 6 12 4300 3000 1900 - 2 3
TCJD477M002#0015E D 470 2.5 105 117.5 6 15 3900 2700 1800 = 2 3
TCJD477M002#0025E D 470 2.5 105 117.5 6 25 3000 2100 1400 - 2 3
TCJD477M002#0040E D 470 2.5 105 117.5 6 40 2400 1700 1100 - 3 3
TCJD477M002#0050E D 470 2.5 105 117.5 6 50 2100 1500 900 - 3 3
TCJY477M002#0015E Y 470 2.5 85 117.5 6 15 3500 2500 = = 5 8
TCJY477M002#0025E Y 470 2.5 105 117.5 6 25 2700 1900 1200 - 3 3
TCJY477M002#0040E Y 470 2.5 105 117.5 6 40 2200 1500 1000 = 3 3
TCJY477M002#0050E Y 470 2.5 105 117.5 6 50 1900 1300 900 - 3 3
4 Volt @ 85°C
TCJA156M004#0300E A 15 4 125 6 6 300 600 400 300 200 1 3
TCJA226M004#0300E A 22 4 125 8.8 6 300 600 400 300 200 1 3
TCJA336M004#0300E A 33 4 125 13.2 6 300 600 400 300 200 1 3
TCJA476M004#0200E A 47 4 105 18.8 6 200 700 500 300 = 3 3
TCJT476M004#0080E T 47 4 105 18.8 8 80 1100 800 500 - 3 3
TCJA686M004#0250E A 68 4 105 27.2 6 250 600 400 300 = 3 3
TCJB686M004#0070E B 68 4 125 27.2 6 70 1300 900 600 300 1 3
TCJT686M004#0080E T 68 4 105 27.2 8 80 1100 800 500 = 8 8
TCJA107M004#0200E A 100 4 105 40 6 200 700 500 300 - 3 3
TCJB107M004#0040E B 100 4 105 40 8 40 1800 1300 800 = B 3
TCJB107M004#0070E B 100 4 125 40 8 70 1300 900 600 300 0 3
TCJT107M004#0070E T 100 4 105 40 8 70 1200 800 500 = 3 8
TCJT107M004#0150E T 100 4 105 40 8 150 800 600 400 - 3 3
TCJB157M004#0070E B 150 4 105 60 6 70 1300 900 600 = 3 3
TCJD157M004#0015E D 150 4 105 60 6 15 3900 2700 1800 - 2 3
TCJY157M004#0015E Y 150 4 105 60 6 15 3500 2500 1600 = 2 3
TCJY157M004#0025E Y 150 4 105 60 6 25 2700 1900 1200 - 2 3
TCJY157M004#0045E Y 150 4 105 60 6 45 2000 1400 900 = 3 3
TCJB227M004#0035E B 220 4 105 88 10 35 1900 1300 900 - 3 3
TCJB227M004#0045E B 220 4 105 88 10 45 1700 1200 800 = 3 8
TCJB227M004#0060E B 220 4 105 88 10 60 1400 1000 600 - 3 3
TCJB227M004#0070E B 220 4 105 88 10 70 1300 900 600 = 3 3
TCJD227M004#0012E D 220 4 105 88 6 12 4300 3000 1900 - 2 3
TCJD227M004#0015E D 220 4 105 88 6 15 3900 2700 1800 = 2 3
TCJD227M004#0025E D 220 4 105 88 6 25 3000 2100 1400 - 2 3
TCJD227M004#0040E D 220 4 105 88 6 40 2400 1700 1100 = 2 8
TCJY227M004#0015E Y 220 4 105 88 6 15 3500 2500 1600 - 2 3
TCJY227M004#0025E Y 220 4 105 88 6 25 2700 1900 1200 = 2 3
TCJY227M004#0040E Y 220 4 105 88 6 40 2200 1500 1000 - 3 3
TCJD337M004#0015E D 330 4 105 132 6 15 3900 2700 1800 = 2 3
TCJD337M004#0025E D 330 4 105 132 6 25 3000 2100 1400 - 2 3
TCJD337M004#0040E D 330 4 105 132 6 40 2400 1700 1100 = 3 3
TCJD337M004#0050E D 330 4 105 132 6 50 2100 1500 900 - 3 3
TCJY337M004#0015E Y 330 4 85 132 6 15 3500 2500 = = 5 3
TCJY337M004#0025E Y 330 4 105 132 6 25 2700 1900 1200 - 3 3
TCJY337M004#0040E Y 330 4 105 132 6 40 2200 1500 1000 = 3 3
TCJY337M004#0050E Y 330 4 105 132 6 50 1900 1300 900 = 3 3
TCJD477M004#0012E D 470 4 105 188 6 12 4300 3000 1900 = 2 3
TCJD477M004#0015E D 470 4 105 188 6 15 3900 2700 1800 - 2 3
TCJD477M004#0025E D 470 4 105 188 6 25 3000 2100 1400 = 2 3
TCJD477M004#0040E D 470 4 105 188 6 40 2400 1700 1100 - 2 3
TCJD477M004#0050E D 470 4 105 188 6 50 2100 1500 900 = 2 3
TCJY477M004#0015E Y 470 4 85 188 6 15 3500 2500 - - 5 3
TCJY477M004#0025E Y 470 4 105 188 6 25 2700 1900 1200 - 3 3
TCJY477M004#0040E Y 470 4 105 188 6 40 2200 1500 1000 - 3 3
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

RATINGS & PART NUMBER REFERENCE

Maximum
Case | Capacitance i Operating DCL Max. | DF Max. e 100kHz RMS Current (mA) Product
Part Number Size (F) Voltage To—— (uA) ) @ 100kHz Catedo MSL
V) l(’fc) M (mQ) 45°C | 85°C | 105°C | 125°C gory
TCJY477M004#0050E Y 470 4 105 188 6 50 1900 1300 900 = 3 3
6.3 Volt @ 85°C
TCJA106M006#0300E A 10 6.3 125 6 6 300 600 400 300 200 1 3
TCJA156M006#0300E A 15 6.3 125 9 6 300 600 400 300 200 1 3
TCJA226M006#0300E A 22 6.3 125 13.2 6 300 600 400 300 200 1 B
TCJB226M006#0070E B 22 6.3 125 13.2 6 70 1300 900 600 300 0 3
TCJK226M006#0400E K 22 6.3 105 13.2 8 400 500 400 200 = 3 &
TCJS226M006#0400E S 22 6.3 105 13.2 8 400 500 400 200 - 3 3
TCJT226M006#0150E T 22 6.3 105 13.2 6 150 800 600 400 = 3 3
TCJA336M006#0200E A 33 6.3 105 19.8 6 200 700 500 300 - 3 3
TCJB336M006#0070E B 33 6.3 125 19.8 6 70 1300 900 600 300 0 3]
TCJB336M006#0200E B 33 6.3 125 19.8 6 200 800 600 400 200 0 3
TCJT336M006#0150E T 33 6.3 105 19.8 8 150 800 600 400 = 3 @
TCJA476M006#0070E A 47 6.3 105 28.2 6 70 1200 800 500 - 3 3
TCJA476M006#0100E A 47 6.3 105 28.2 6 100 1000 700 500 = 3 3
TCJA476M006#0200E A 47 6.3 105 28.2 6 200 700 500 300 - 3 3
TCJB476M006#0055E B 47 6.3 105 28.2 6 55} 1500 1100 700 = 2 8
TCJB476M006#0070E B 47 6.3 125 28.2 6 70 1300 900 600 300 1 3
TCJT476M006#0055E T 47 6.3 105 28.2 8 55} 1300 900 600 = 3 3
TCJT476M006#0070E T 47 6.3 105 28.2 8 70 1200 800 500 - 3 3
TCJT476M006#0080E T 47 6.3 105 28.2 8 80 1100 800 500 = 3 3
TCJT476M006#0120E T 47 6.3 105 28.2 8 120 900 600 400 - 3 3
TCJB686M006#0055E B 68 6.3 125 40.8 8 55} 1500 1100 700 400 1 3
TCJB686M006#0070E B 68 6.3 125 40.8 8 70 1300 900 600 300 1 3
TCJC686M006#0055E © 68 6.3 125 40.8 6 55 1800 1300 800 500 1 3
TCJC686M006#0100E C 68 6.3 125 40.8 6 100 1300 900 600 300 1 3
TCJH686M006#0100E H 68 6.3 105 40.8 6 100 1000 700 500 = 8] B
TCJT686M006#0200E T 68 6.3 105 40.8 8 200 700 500 300 - 3 3
TCJW686M006#0070E W 68 6.3 125 40.8 8 70 1400 1000 600 400 1 B
TCJA107MO006#0100E A 100 6.3 105 60 10 100 1000 700 500 - 3 3
TCJA107M006#0150E A 100 6.3 105 60 10 150 800 600 400 = 3 3
TCJB107M006#0040E B 100 6.3 105 60 10 40 1800 1300 800 - 3 3
TCJB107M006#0045E B 100 6.3 105 60 10 45 1700 1200 800 = 3 3
TCJB107M006#0055E B 100 6.3 105 60 10 55 1500 1100 700 - 3 3
TCJB107M006#0070E B 100 6.3 105 60 10 70 1300 900 600 = 3 3
TCJC107M006#0070E C 100 6.3 105 60 6 70 1600 1100 700 - 3 3
TCJC107M006#0100E © 100 6.3 105 60 6 100 1300 900 600 = 3 8
TCJT107M006#0200E T 100 6.3 105 60 10 200 700 500 300 - 3 3
TCJW107M006#0070E W 100 6.3 105 60 6 70 1400 1000 600 = 3 3
TCJB157M006#0035E B 150 6.3 105 90 10 35 1900 1300 900 - 3 3
TCJB157M006#0045E B 150 6.3 105 90 10 45 1700 1200 800 = 3 B
TCJB157M006#0055E B 150 6.3 105 90 10 55 1500 1100 700 - 3 3
TCJB157M006#0070E B 150 6.3 105 90 10 70 1300 900 600 = 3 3
TCJD157M006#0012E D 150 6.3 105 90 6 12 4300 3000 1900 - 2 3
TCJD157M006#0015E D 150 6.3 105 90 6 15 3900 2700 1800 = 2 3
TCJD157M006#0025E D 150 6.3 105 90 6 25 3000 2100 1400 - 2 3
TCJD157M006#0040E D 150 6.3 105 90 6 40 2400 1700 1100 = 2 3
TCJH157M006#0070E H 150 6.3 105 90 6 70 1200 800 500 - 3 3
TCJH157M006#0200E H 150 6.3 105 90 6 200 700 500 300 = 3 3
TCJW157M006#0070E W 150 6.3 105 90 6 70 1400 1000 600 - 3 3
TCJY157M006#0015E Y 150 6.3 105 90 6 15 3500 2500 1600 = 2 3
TCJY157M006#0025E Y 150 6.3 105 90 6 25 2700 1900 1200 - 2 3
TCJY157M006#0040E Y 150 6.3 105 90 6 40 2200 1500 1000 = 3 8]
TCJB227M006#0070E B 220 6.3 105 132 10 70 1300 900 600 - 3 3
TCJB227M006#0200E B 220 6.3 105 132 10 200 800 600 400 = 8 3
TCJD227M006#0012E D 220 6.3 105 132 6 12 4300 3000 1900 - 2 3
TCJD227M006#0015E D 220 6.3 105 132 6 15 3900 2700 1800 = 2 3
TCJD227M006#0025E D 220 6.3 105 132 6 25 3000 2100 1400 - 2 3
TCJD227M006#0035E D 220 6.3 105 132 6 35 2500 1800 1100 = 3 3
TCJD227M006#0040E D 220 6.3 105 132 6 40 2400 1700 1100 - 3 3
TCJD227M006#0050E D 220 6.3 105 132 6 50 2100 1500 900 = 3 8
TCJH227M006#0170E H 220 6.3 105 132 10 170 800 600 400 - 3 3
TCJY227M006#0015E Y 220 6.3 85 132 6 15 3500 2500 = = 5) 3
TCJY227M006#0018E Y 220 6.3 105 132 6 18 3200 2200 1400 - 3 3
TCJY227M006#0025E Y 220 6.3 105 132 6 25 2700 1900 1200 = 2 8
TCJY227M006#0035E Y 220 6.3 105 132 6 35 2300 1600 1000 - 2 3
TCJY227M006#0040E Y 220 6.3 105 132 6 40 2200 1500 1000 = 2 3
TCJY227M006#0050E Y 220 6.3 105 132 6 50 1900 1300 900 - 2 3
TCJD337M006#0012E D 330 6.3 105 198 6 12 4300 3000 1900 = 3 3
TCJD337M006#0015E D 330 6.3 105 198 6 15 3900 2700 1800 - 3 3
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

RATINGS & PART NUMBER REFERENCE

Maximum
Case | Capacitance jile Operating DCLMax. | DF Max. LA 100kHz RMS Current (mA) Product
Part Number Size ©F) Voltage Temperature ) %) @ 100kHz Cateqo MSL
V) I(’oc) H (mQ) 45°C | 85°C | 105°C | 125°C gory
TCJD337M006#0018E D 330 6.3 105 198 6 18 3500 2500 1600 = 3 3
TCJD337M006#0025E D 330 6.3 105 198 6 25 3000 2100 1400 - 3 3
TCJD337M006#0040E D 330 6.3 105 198 6 40 2400 1700 1100 = 2 3
TCJD337M006#0050E D 330 6.3 105 198 6 50 2100 1500 900 - 2 3
TCJY337M006#0015E Y 330 6.3 85 198 12 15 3500 2500 = = 5 3
TCJY337M006#0025E Y 330 6.3 105 198 10 25 2700 1900 1200 - 3 3
TCJY337M006#0040E Y 330 6.3 105 198 12 40 2200 1500 1000 = 3 3
TCJY337M006#0050E Y 330 6.3 105 198 12 50 1900 1300 900 - 3 3
TCJD477M006#0025E D 470 6.3 105 282 6 25 3000 2100 1400 = 2 8
TCJD477M006#0045E D 470 6.3 105 282 6 45 2200 1500 1000 - 2 3
TCJX477M006#0035E X 470 6.3 105 282 6 35 2200 1500 1000 = 3 B
TCJX477M006#0050E X 470 6.3 105 282 6 50 1900 1300 900 - 3 3
TCJX477M006#0100E X 470 6.3 105 282 6 100 1300 900 600 = 3 3
10 Volt @ 85°C
TCJK475M010#0300E K 4.7 10 105 4.7 6 300 500 400 200 = 3 B
TCJK475M010#0500E K 4.7 10 105 4.7 6 500 400 300 200 - 3 3
TCJA106MO010#0200E A 10 10 125 10 6 200 700 500 300 200 1 3
TCJA106MO010#0300E A 10 10 125 10 6 300 600 400 300 200 1 3
TCJA156M010#0200E A 15 10 125 15 6 200 700 500 300 200 1 3
TCJB156M010#0100E B 15 10 125 15 6 100 1100 800 500 300 0 3
TCJB156M010#0200E B 15 10 125 15 6 200 800 600 400 200 0 ©
TCJB226M010#0070E B 22 10 125 22 6 70 1300 900 600 300 0 3
TCJB226M010#0300E B 22 10 125 22 6 300 600 400 300 200 0 3
TCJT226M010#0070E T 22 10 105 22 6 70 1200 800 500 - 3 3
TCJT226MO010#0150E T 22 10 105 22 6 150 800 600 400 = B 8
TCJB336M010#0070E B 33 10 125 33 6 70 1300 900 600 300 0 3
TCJB336M010#0200E B 33 10 125 33 6 200 800 600 400 200 0 3
TCJC336M010#0100E C 33 10 125 33 6 100 1300 900 600 300 1 3
TCJT336M010#0070E T 33 10 105 33 6 70 1200 800 500 = 3 3
TCJT336MO10#0150E T 33 10 105 33 6 150 800 600 400 - 3 3
TCJB476M010#0070E B 47 10 105 47 6 70 1300 900 600 - 3 3
TCJC476MO10#0100E C 47 10 125 47 6 100 1300 900 600 300 1 3
TCJH476M010#0100E H 47 10 105 47 6 100 1000 700 500 = 3 ©
TCJD686M010#0045E D 68 10 125 68 6 45 2200 1500 1000 600 0 3
TCJD686MO10#0055E D 68 10 125 68 6 55} 2000 1400 900 500 0 3
TCJY686MO010#0045E Y 68 10 105 68 6 45 2000 1400 900 - 3 3
TCJY686MO10#0055E Y 68 10 105 68 6 55} 1800 1300 800 = 8] 8
TCJD107M010#0018E D 100 10 105 100 6 18 3500 2500 1600 - 2 3
TCJD107M010#0025E D 100 10 105 100 6 25 3000 2100 1400 = 2 3
TCJD107M010#0045E D 100 10 105 100 6 45 2200 1500 1000 - 3 3
TCJD107M010#0055E D 100 10 105 100 6 55} 2000 1400 900 = 3 3
TCJD107M010#0080E D 100 10 105 100 6 80 1700 1200 800 - 3 3
TCJY107MO010#0018E Y 100 10 105 100 6 18 3200 2200 1400 = 2 3
TCJY107M0O10#0025E Y 100 10 105 100 6 25 2700 1900 1200 - 2 3
TCJY107M010#0045E Y 100 10 105 100 6 45 2000 1400 900 = 3 3
TCJY107MO10#0055E Y 100 10 105 100 6 55 1800 1300 800 - 3 3
TCJD157M010#0025E D 150 10 105 150 6 25 3000 2100 1400 = 8] 3
TCJD157M010#0040E D 150 10 105 150 6 40 2400 1700 1100 - 3 3
TCJD157M010#0045E D 150 10 105 150 6 45 2200 1500 1000 = 3 B
TCJD157M010#0055E D 150 10 105 150 6 55 2000 1400 900 - 3 3
TCJY157M010#0025E Y 150 10 105 150 6 25 2700 1900 1200 = 3 3
TCJY157M010#0040E Y 150 10 105 150 6 40 2200 1500 1000 - 3 3
TCJY157M010#0045E Y 150 10 105 150 6 45 2000 1400 900 = 3 3
TCJY157M010#0055E Y 150 10 105 150 6 55 1800 1300 800 - 3 3
TCJD227M010#0015E D 220 10 105 220 6 15 3900 2700 1800 = 3 3
TCJD227M010#0025E D 220 10 105 220 6 25 3000 2100 1400 - 3 3
TCJD227M010#0040E D 220 10 105 220 6 40 2400 1700 1100 = 3 8
TCJD227M010#0050E D 220 10 105 220 6 50 2100 1500 900 - 3 3
TCJY227M010#0015E Y 220 10 85 220 6 15 3500 2500 = = 5 B
TCJY227M010#0025E Y 220 10 105 220 6 25 2700 1900 1200 - 3 3
TCJY227M010#0040E Y 220 10 105 220 6 40 2200 1500 1000 = 3 8
TCJY227M010#0050E Y 220 10 105 220 6 50 1900 1300 900 = 3 3
TCJD337M010#0025E D 330 10 105 330 6 25 3000 2100 1400 = 2 3
TCJ5337M010#0035E 5 330 10 105 330 10 35 2600 1800 1200 - 2 3
TCJ5337M010#0100E 5 330 10 105 330 10 100 1500 1100 700 = 2 3
16 Volt @ 85°C
TCJA685M016#0200E A 6.8 16 125 10.9 6 200 700 500 300 200 1 3
TCJA106M016#0200E A 10 16 125 16 6 200 700 500 300 200 1 3
TCJB106M016#0100E B 10 16 125 16 6 100 1100 800 500 300 1 S
TCJB106M016#0200E B 10 16 125 16 6 200 800 600 400 200 1 3
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

RATINGS & PART NUMBER REFERENCE

Maximum

Case | Capacitance i Operating DCLMax. | DF Max. ESE 100kHz RMS Current (mA) Product
Part Number Size (WF) Voltage Temperature ) %) @ 100kHz Cateqo MSL
V) l(’fc) H (mQ) 45°C | 85°C | 105°C | 125°C gory
TCJT106M016#0100E T 10 16 125 16 6 100 1000 700 500 300 1 3
TCJT106M016#0150E T 10 16 125 16 6 150 800 600 400 200 1 3
TCJT106M016#0200E T 10 16 125 16 6 200 700 500 300 200 1 3
TCJB156M016#0090E B 15 16 125 24 6 90 1200 800 500 300 0 3
TCJB156M016#0150E B 15 16 125 24 6 150 900 600 400 200 0 3
TCJA226M016#0300E A 22 16 105 35.2 10 300 600 400 300 - 3 3
TCJB226M016#0070E B 22 16 125 35.2 8 70 1300 900 600 300 0 3
TCJB226MO016#0150E B 22 16 125 35.2 6 150 900 600 400 200 0 3
TCJA336M016#0200E A 33 16 105 52.8 10 200 700 500 300 = 3 3
TCJB336MO016#0150E B 33 16 125 52.8 8 150 900 600 400 200 0 3
TCJH336MO016#0150E H 33 16 105 52.8 6 150 800 600 400 = 3 3
TCJY336M016#0045E Y 33 16 105 52.8 6 45 2000 1400 900 = 2 3
TCJY336MO016#0060E Y 33 16 105 52.8 6 60 1800 1300 800 - 2 3
TCJY336M016#0070E Y 33 16 105 52.8 6 70 1600 1100 700 = 2 3
TCJD476MO016#0045E D 47 16 125 75.2 6 45 2200 1500 1000 600 0 3
TCJD476M016#0070E D 47 16 125 75.2 6 70 1800 1300 800 500 0 3
TCJH476M016#0150E H 47 16 105 75.2 6 150 800 600 400 = 3 4
TCJX476M016#0045E X 47 16 105 75.2 6 45 2000 1400 900 - 2 3
TCJX476M016#0070E X 47 16 105 75.2 6 70 1600 1100 700 - 2 3
TCJY476M016#0045E Y 47 16 105 75.2 6 45 2000 1400 900 - 2 3
TCJY476M016#0070E Y 47 16 105 75.2 6 70 1600 1100 700 = 2 B
TCJD686MO16#0050E D 68 16 105 108.8 6 50 2100 1500 900 - 2 3
TCJY686MO16#0050E Y 68 16 105 108.8 6 50 1900 1300 900 = 2 3
TCJD107M016#0050E D 100 16 105 160 6 50 2100 1500 900 - 2 3
TCJE107MO016#0040E E 100 16 105 160 6 40 2500 1800 1100 = 2 3
TCJY107M016#0050E Y 100 16 105 160 6 50 1900 1300 900 - 2 3
TCJC157M016#0070E C 150 16 125 240 10 70 1600 1100 700 400 0 3
TCJD157M016#0040E D 150 16 85 240 6 40 2400 1700 - - 5 3
TCJD157M016#0050E D 150 16 85 240 6 50 2100 1500 = = 5 8
TCJD157M016#0070E D 150 16 105 240 6 70 1800 1300 800 - 3 3
TCJE157MO016#0025E E 150 16 125 240 8 25 3200 2200 1400 800 0 3
TCJE157MO016#0040E E 150 16 125 240 10 40 2500 1800 1100 600 0 3
TCJY157M016#0040E Y 150 16 105 240 6 40 2200 1500 1000 = 3 8]
TCJY157M016#0050E Y 150 16 105 240 6 50 1900 1300 900 - 3 3
TCJY157M016#0070E Y 150 16 105 240 6 70 1600 1100 700 = 3 3
TCJD227M016#0035E D 220 16 105 352 10 35 2500 1800 1100 - 2 3
TCJD227M016#0050E D 220 16 105 352 10 50 2100 1500 900 - 2 3
TCJE227M016#0050E E 220 16 125 352 10 50 2200 1500 1000 600 0 3
TCJE337M016#0035E E 330 16 105 528 10 35 2700 1900 1200 = 2 3
TCJE337M016#0050E E 330 16 105 528 10 50 2200 1500 1000 - 2 3
TCJE337M016#0070E E 330 16 105 528 10 70 1900 1300 900 = 2 3
TCJ5337M016#0100E 5 330 16 105 528 10 100 1500 1100 700 - 2 3
TCJ5477M016R0100E 5 470 16 105 752 10 100 1500 1100 700 = 3 3
20 Volt @ 85°C
TCJA685M020#0150E A 6.8 20 105 13.6 6 150 800 600 400 = 3 3
TCJB685M020#0150E B 6.8 20 105 13.6 8 150 900 600 400 - 3 3
TCJA106M020#0150E A 10 20 105 20 6 150 800 600 400 = 3 3
TCJB106M020#0100E B 10 20 125 20 8 100 1100 800 500 300 0 3
TCJB106M020#0150E B 10 20 125 20 8 150 900 600 400 200 0 3
TCJB156M020#0090E B 15 20 125 30 8 90 1200 800 500 300 0 3
TCJB156M020#0150E B 15 20 125 30 8 150 900 600 400 200 0 3
TCJB226M020#0090E B 22 20 105 44 6 90 1200 800 500 - 3 3
TCJB226M020#0150E B 22 20 105 44 6 150 900 600 400 = 3 3
TCJX226M020#0100E X 22 20 105 44 8 100 1300 900 600 - 2 3
TCJY226M020#0070E Y 22 20 105 44 6 70 1600 1100 700 = 2 8
TCJX336M020#0100E X 33 20 105 66 6 100 1300 900 600 - 2 3
TCJY336M020#0070E Y 33 20 105 66 6 70 1600 1100 700 = 2 3
TCJD476M020#0055E D 47 20 105 94 6 55 2000 1400 900 - 2 3
TCJX476M020#0055E X 47 20 105 94 6 55 1800 1300 800 = 3 3
TCJX476M020#0070E X 47 20 105 94 6 70 1600 1100 700 - 3 3
TCJY476M020#0070E Y 47 20 125 94 6 70 1600 1100 700 400 0 3
TCJD686M020#0055E D 68 20 105 136 6 55 2000 1400 900 - 3 3
TCJE686M020#0045E E 68 20 105 136 6 45 2400 1700 1100 - 2 3
TCJY686M020#0050E Y 68 20 105 136 6 50 1900 1300 900 - 2 3
TCJC107M020#0070E C 100 20 125 200 10 70 1600 1100 700 400 0 3
TCJD107M020#0055E D 100 20 105 200 6 55 2000 1400 900 - 2 3
TCJE107M020#0045E = 100 20 125 200 10 45 2400 1700 1100 600 0 8
TCJY107M020#0055E Y 100 20 105 200 6 55 1800 1300 800 - 2 3
TCJU227M020R0070E u 220 20 105 440 12 70 2300 1600 1000 = 2 3
25 Volt @ 85°C
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

RATINGS & PART NUMBER REFERENCE

Maximum
Case | Capacitance il Operating DCLMax. | DF Max. e 100kHz RMS Current (mA) Product
Part Number Size F) Voltage Temperature ®A) %) @ 100kHz Cateqo MSL
V) I(’oc) H (mQ) 45°C | 85°C | 105°C | 125°C gory
TCJP105M025#0500E P 1.0 25 105 2.5 6 500 400 300 200 = 2 3
TCJA475M025#0500E A 4.7 25 125 11.8 8 500 400 300 200 100 1 3
TCJB475M025#0100E B 4.7 25 105 11.8 6 100 1100 800 500 = 3 3
TCJB475M025#0150E B 4.7 25 105 11.8 6 150 900 600 400 - 3 3
TCJA685M025#0150E A 6.8 25 105 17 6 150 800 600 400 = 3 8
TCJB685M025#0090E B 6.8 25 105 17 6 90 1200 800 500 - 2 3
TCJB685M025#0150E B 6.8 25 105 17 6 150 900 600 400 = 3 3
TCJT685M025#0100E T 6.8 25 105 17 6 100 1000 700 500 - 3 3
TCJT685M025#0150E T 6.8 25 105 17 6 150 800 600 400 = 3 3
TCJA106M025#0150E A 10 25 105 25 6 150 800 600 400 - 3 3
TCJB106M025#0090E B 10 25 105 25 6 90 1200 800 500 = 2 B
TCJB106M025#0100E B 10 25 105 25 6 100 1100 800 500 - 2 3
TCJB106M025#0150E B 10 25 105 25 6 150 900 600 400 = 2 3
TCJB156M025#0100E B 15 25 105 37.5 6 100 1400 1400 900 - 2 3
TCJB156M025#0150E B 15 25 105 B7A5 6 150 900 600 400 = 2 3
TCJY156M025#0090E Y 15 25 105 37.5 6 90 1400 1000 600 = 2 3
TCJB226M025#0100E B 22 25 105 5 6 100 1100 800 500 = 2 3
TCJB226M025#0150E B 22 25 105 55 6 150 900 600 400 - 2 3
TCJC226M025#0100E C 22 25 105 55 6 100 1300 900 600 = 3 3
TCJD226M025#0060E D 22 25 105 55 6 60 1900 1300 900 - 2 3
TCJD226M025#0100E D 22 25 105 55 6 100 1500 1100 700 = 2 3
TCJX226M025#0100E X 22 25 105 55 8 100 1300 900 600 - 2 3
TCJY226M025#0070E Y 22 25 105 55} 6 70 1600 1100 700 = B 8
TCJD336M025#0060E D 33 25 105 82.5 6 60 1900 1300 900 = 2 3
TCJD336M025#0100E D 33 25 105 82.5 6 100 1500 1100 700 = 2 3
TCJX336M025#0070E X 33 25 105 82.5 6 70 1600 1100 700 - 2 3
TCJX336M025#0100E X 33 25 105 82.5 6 100 1300 900 600 = 2 3
TCJY336M025#0060E Y 33 25 105 82.5 6 60 1800 1300 800 - 2 3
TCJY336M025#0070E Y 33 25 105 82.5 6 70 1600 1100 700 = 2 8
TCJY336M025#0100E Y 33 25 105 82.5 6 100 1400 1000 600 - 2 3
TCJD476M025#0060E D 47 25 105 117.5 6 60 1900 1300 900 = 3 3
TCJD476M025#0100E D 47 25 105 117.5 6 100 1500 1100 700 - 3 3
TCJE476M025#0050E E 47 25 105 117.5 6 50 2200 1500 1000 = 3 3
TCJY476M025#0100E Y 47 25 105 117.5 6 100 1400 1000 600 - 3 3
TCJD686M025#0070E D 68 25 105 170 6 70 1800 1300 800 = 2 B
TCJE686M025#0050E E 68 25 105 170 6 50 2200 1500 1000 - 3 3
TCJY686M025#0100E Y 68 25 105 170 6 100 1400 1000 600 = 3 3
TCJD107M025#0055E D 100 25 105 250 6 55 2000 1400 900 - 2 3
TCJD107M025#0070E D 100 25 105 250 6 70 1800 1300 800 = 2 3
TCJE107M025#0080E E 100 25 105 250 6 80 1800 1300 800 - 2 3
TCJU107M025R0070E U 100 25 125 250 12 70 2300 1600 1000 600 1 3
TCJU157M025R0070E U 150 25 105 375 12 70 2300 1600 1000 - 2 3
35 Volt @ 85°C
TCJB155M035#0200E B 1.5 35 105 5.3 6 200 800 600 400 - 2 3
TCJB225M035#0200E B 2.2 35 105 7.7 6 200 800 600 400 = B 8
TCJA335M035#0500E A 3.3 35 125 11.6 8 500 400 300 200 100 1 3
TCJB335M035#0200E B 3.3 5 105 11.6 6 200 800 600 400 = B8] 3
TCJB475M035#0150E B 4.7 35 125 16.5 6 150 900 600 400 200 0 3
TCJB475M035#0200E B 4.7 5 125 16.5 6 200 800 600 400 200 0 8
TCJC475M035#0200E C 4.7 35 105 16.5 6 200 900 600 400 - 3 3
TCJC685M035#0200E C 6.8 35 105 23.8 6 200 900 600 400 = 3 3
TCJB106M035#0100E B 10 35 125 35 6 100 1100 800 500 300 0 3
TCJB106M035#0150E B 10 35 125 35 6 150 900 600 400 200 0 3
TCJB106M035#0200E B 10 35 105 35 6 200 800 600 400 - 2 3
TCJC106M035#0200E © 10 85} 105 B85 6 200 900 600 400 = 3 3
TCJY106M035#0070E Y 10 35 105 35 6 70 1600 1100 700 - 2 3
TCJB156M035#0200E B 15 35 105 52.5 6 200 800 600 400 = 2 8
TCJC156M035#0200E C 15 35 105 52.5 6 200 900 600 400 - 3 3
TCJD156M035#0070E D 15 85) 105 52.5 6 70 1800 1300 800 = 8 3
TCJD156M035#0100E D 15 35 105 52.5 6 100 1500 1100 700 - 3 3
TCJY156M035#0070E Y 15 85| 105 5285 6 70 1600 1100 700 = 3 8
TCJY156M035#0100E Y 15 35 105 52.5 6 100 1400 1000 600 - 3 3
TCJD226M035#0070E D 22 35 105 77 6 70 1800 1300 800 = 2 3
TCJD226M035#0100E D 22 35 105 77 6 100 1500 1100 700 - 2 3
TCJY226M035#0150E Y 22 35 105 77 6 150 1100 800 500 = 3 3
TCJD336M035#0070E D 33 35 105 115.5 6 70 1800 1300 800 - 2 3
TCJD336M035#0100E D 33 35 105 115.5 6 100 1500 1100 700 = 2 8
TCJE336M035#0055E E 33 35 105 115.5 6 55 2100 1500 900 - 3 3
TCJE336M035#0070E E 33 35 105 115.5 6 70 1900 1300 900 = 3 8
TCJU336M035R0070E U 33 35 125 115.5 12 70 2300 1600 1000 600 1 3
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

RATINGS & PART NUMBER REFERENCE

Maximum
Case | Capacitance il Operating DCLMax. | DF Max. e 100kHz RMS Current (mA) Product
Part Number Size F) Voltage Temperature ®A) %) @ 100kHz Cateqo MSL
V) I(’oc) H (mQ) 45°C | 85°C | 105°C | 125°C gory
TCJY336M035#0100E Y 33 35 105 115.5 6 100 1400 1000 600 - 3 3
TCJE476M035#0055E E 47 35 105 164.5 6 55 2100 1500 200 - 2 3
TCJU476M035R0070E u 47 35 125 164.5 12 70 2300 1600 1000 600 1 3
TCJY476M035#0100E Y 47 35 105 164.5 6 100 1400 1000 600 - 3 3
TCJU157M035#0100E u 150 35 105 525 10 100 1900 1300 900 - 2 3
50 Volt @ 85°C
TCJB684M050#0400E B 0.68 50 105 3.4 6 400 600 400 300 - 3 3
TCJB105M050#0300E B 1.0 50 105 5 6 300 600 400 300 - 3 3
TCJB155M050#0300E B 1.5 50 105 7.5 6 300 600 400 300 - 3 3
TCJC155M050#0300E C 1.5 50 105 7.5 6 300 800 600 400 - 3 3
TCJB225M050#0300E B 2.2 50 125 1 8 300 600 400 300 200 0 3
TCJC225M050#0300E c 2.2 50 105 1 6 300 800 600 400 - 3 3
TCJB335M050#0300E B 3.3 50 125 16.5 8 300 600 400 300 200 0 3
TCJC335M050#0200E c 3.3 50 105 16.5 8 200 900 600 400 - 3 3
TCJC475M050#0200E c 47 50 105 23.5 8 200 900 600 400 - 3 3
TCJX475M050#0250E X 47 50 105 23.5 6 250 800 600 400 - 2 5
TCJY475M050#0250E Y 47 50 105 23.5 6 250 900 600 400 - 2 3
TCJC685M050#0200E c 6.8 50 105 34 8 200 900 600 400 - 3 3
TCJD685M050#0120E D 6.8 50 105 34 10 120 1400 1000 600 - 3 3
TCJD106M050#0090E D 10 50 105 50 10 90 1600 1100 700 - 3 3
TCJD106M050#0120E D 10 50 105 50 10 120 1400 1000 600 - 3 3
TCJE106M050#0070E E 10 50 105 50 6 70 1900 1300 900 - 3 3
TCJE106M050#0100E E 10 50 105 50 6 100 1600 1100 700 - 3 3
TCJD156M050#0150E D 15 50 125 75 8 150 1200 800 500 300 1 3
TCJE156M050#0070E E 15 50 105 75 6 70 1900 1300 900 - 3 3
TCJE156M050#0100E E 15 50 105 75 6 100 1600 1100 700 - 3 3
TCJD226M050#0090E D 22 50 125 110 8 90 1600 1100 700 400 1 3
TCJE226M050#0075E E 22 50 125 110 8 75 1800 1300 800 500 1 3
TCJE226MO050#0150E | E 22 50 105 110 8 150 1300 900 600 - 2 3
63 Volt @ 85°C
TCJB474M063#0400E B 0.47 63 105 3 8 400 600 400 300 - 3 3
TCJB684M063#0300E B 0.68 63 105 4.3 8 300 600 400 300 - 3 3
TCJB105M063#0300E B 1.0 63 105 6.3 8 300 600 400 300 - 3 3
TCJC105M063#0300E C 1.0 63 105 6.3 6 300 800 600 400 - 3 3
TCJC155M063#0300E C 1.5 63 105 9.5 6 300 800 600 400 - 3 3
TCJC225M063#0200E C 2.2 63 105 13.9 6 200 900 600 400 - 3 3
TCJC335M063#0200E C 3.3 63 105 20.8 6 200 900 600 400 - 3 3
TCJC475M063#0200E c 47 63 105 29.6 6 200 900 600 400 - 3 3
TCJD475M063#0120E D 47 63 105 29.6 6 120 1400 1000 600 - 3 3
TCJD685M063#0120E D 6.8 63 105 42.8 6 120 1400 1000 600 - 3 3
TCJE685M063#0100E E 6.8 63 105 42.8 6 100 1600 1100 700 - 3 3
TCJE685M063#0150E E 6.8 63 105 42.8 6 150 1300 900 600 - 3 3
TCJE106M063#0100E E 10 63 105 63 6 100 1600 1100 700 - 3 3
TCJE106M063#0150E E 10 63 105 63 6 150 1300 900 600 - 3 3
TCJE156M063#0150E | E 15 63 105 94.5 8 150 1300 900 600 - 2 3
75 Volt @ 85°C
TCJD475M075#0150E [ D | 4.7 [ 75 ] 105 [ 353 [ 6 150 [ 1200 | 800 [ s00 [ - 3 3
TCJD685M075#0120E | D | 6.8 | 75 ] 105 | 5 | 6 120 | 1400 | 1000 | 600 | - 3 3
100 Volt @ 85°C
TCJD475M100#0250E | D | 47 [ 100 ] 105 [ a7 ] 8 ] 250 [ 900 | 600 [ 400 | - 4 3
125 Volt @ 85°C
TCJD335M125#0250E | D | 3.3 [ 125 ] 105 [ a2 | 8 ] 250 [ 900 [ 600 [ 400 | - 4 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020. All technical data relates to an ambient temperature of +25°C. Capacitance and DF are
measured at 120Hz, 0.5RMS with DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. ESR allowed to move up to 1.25 times catalog limit
post mounting. For typical weight and composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.
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TCJ Series

Conductive Polymer Solid Electrolytic Chip Capacitors

RECOMMENDED DERATING FACTOR
Voltage and temperature derating as percentage of Vr

Product Category 0
100%
9s% | Rated Voltage

90%

Recommended Application Voltage
forVr<10V
Recommended Application Voltage
forVr216 V

85%

80%
75%
70%
65%
60%
55%

50%
-55°C 85°C 105°C 125°C

Product Category 2

100% 100%
9% | Rated Voltage
90% 90%
a5 Recommended Application
Voltage for Vr< 10 V

80% 80%

Recommended Application

75%
Voltage for Vr 216 V

70%
65%
60%
55%

L
-55°C 85°C 105°C

Product Category 5
100% 100%
9% | Rated Voltage
90% 90%
a5, Recommended Application
Voltage for Vr <10 V

80% 80%

Recommended Application

75%
Voltage for Vr 216 V

70%
65%
60%
55%

50%
-55°C 85°C

Product Category 1

100%
95% | Rated Voltage

90%

Recommended Application
Voltage for Vr< 10 V
Recommended Application
Voltage for Vr 216 V

85%

80%
75%
70%
65%
60%
55%

50%
-55°C 85°C 125°C

Product Category 3, 4
100%
9s% | Rated Voltage
90%

Recommended Application
Voltage for Vr< 10 V
Recommended Application
Voltage for Vr 216 V

85%

80% 80%
75%
70%
65%
60%
55%

500 =
-55°C 85°C 105°C
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TCJ Series

Conductive Polymer Solid Electrolytic Chip Capacitors

PRODUCT CATEGORY 0, 1 (TEMPERATURE RANGE -55°C TO +125°C)

TEST Condition Characteristics
Apply rated voltage (Ur) at 85°C (CATEGORY 1) Visual examination | no visible damage
or 105°C (CATEGORY 0) or 2/3 rated voltage (Ur) | pcL 1.25 x initial limit
o
Endurance at125°C (a! I CAT.EGORIES) for 2000 hours AcC/C within +10/-20% of initial value
through a circuit impedance of <0.1Q/V. —
Stabilize at room temperature for 1-2 hours DF 1.5 xinitial limit
before measuring. ESR 2 x initial limit
Visual examination | no visible damage
Store at 125°C, no voltage applied, for 2000 DCL 2 x initial limit
Storage Life hours. Stabilize at room temperature for 1-2 AC/C within +10/-20% of initial value
hours before measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination | no visible damage
Store at 65°C and 95% relative humidity fo 500 DCL 3 x initial limit
- hours, with no applied voltage. Stabilize at room p— o, g
Humidity temperature and humidity for 1-2 hours before AC/C th"? fst/ 5/" of initial value
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Step Temperature °C | Duration (min) +20°C | -55°C | +20°C | +85°C | +125°C | +20°C
; +52§ 12 DCL IL* n/a IL* 10xIL* [12.5x IL* | IL*
Temperature 3 20 15
Stability AcC/C n/a |+0/-20%| 5% |+20/-0%| +30/-0% | 5%
4 +85 15
5 +125 15
* * * * * *
6 +20 15 DF IL 1.5xIL IL: 1.5xIL 2 x 1L IL:
Apply 1.3x 2/3x rated voltage (Ur) at 125°C for Visual examination | no visible damage
Surge 1000 cycles of duration 6 min (30 sec charge, DCL initial limit
Voltage 5 min 30 sec discharge) through a charge / AC/C within +10/-20% of initial value
discharge resistance of 1000Q DF 1.25 x initial limit
Visual examination | no visible damage
DCL initial limit
Mechanical Shock | MIL-STD-202, Method 213, Condition C AC/C within 5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination | no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within 5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

Initial measurement max. Thr after the removal from dry pack or after pretreatment at 85°C for 24 hours.
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TCJ Series

Conductive Polymer Solid Electrolytic Chip Capacitors

PRODUCT CATEGORY 2, 3, 4 (TEMPERATURE RANGE -55°C TO +105°C)

TEST Condition Characteristics
Apply rated voltage (Ur) at 85°C for 2000 hours Visual examination | no visible damage
through a circuit impedance of <0.1Q/V (all DCL 1.25 x initial limit
CATEGORIES). And/or apply rated voltage (Ur)
Endurance (CATEGORY 2) or 0.8x rated voltage (CATEGORY 3,4) | AC/C within +10/-20% of initial value
at 105°C for 2000 hours through a circuit impedance .
of <0.1Q/V Always stabilize at room temperature for | PF 1.5 x initial limit
1-2 hours before measuring. ESR 2 x initial limit
Visual examination | no visible damage
DCL (Vi = 75V) 1.25 x initial limit
Store at 105°C, no voltage applied, for 2000 hours. DCL 7 2 x initial limi
Storage Life | Stabilize at room temperature for 1-2 hours before CL (Ve > 75V) ‘X|r.'||t|a imit —
measurin AC/C within +10/-20% of initial value
g.
DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination | no visible damage
Store at 65°C and 95% relative humidity for 500 DCL 3 x initial limit
- hours, with no applied voltage. Stabilize at room — o f i
Humidity temperature and humidity for 1-2 hours before Ac/C W'th"T 1—35/ 5/° of initial value
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Step Temperature °C | Duration (min) +20°C | -55°C +20°C | +85°C | +105°C | +20°C
L +20 15 DCL IL* n/a IL* 10 x IL* |12.5 x IL*| IL*
2 -55 15
Temperature 3 +20 15
e 909, o, _N9°, _0°, 0,
Stability n 85 15 AC/C n/a [+0/-20%| +5% |+20/-0% | +30/-0%| *5%
5 +105 15
* * * * * *
6 720 15 DF IL 1.5xIL IL 1.5xIL*| 2xIL IL
Apply 1.3x rated voltage (Ur) at 105°C for CATEGORY Visual examination | no visible damage
Surge 2, or apply 1.3x 0.8x rated voltage (Ur) at 105°C for DCL initial limit
Volte? o CATEGORY 3, 4 for 1000 cycles of duration 6 min (30 — —
9 sec charge, 5 min 30 sec discharge) through a charge/ | AC/C within +10/-20% of initial value
discharge resistance of 1000Q DE 125 x initial limit
Visual examination | no visible damage
hanical DCL initial limit
Mesch::L°a MIL-STD-202, Method 213, Condition C AC/C within £5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination | no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within 5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

Initial measurement max. 1hr after the removal from dry pack or after pretreatment at 85°C for 24 hours.
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TCJ Series

Conductive Polymer Solid Electrolytic Chip Capacitors

PRODUCT CATEGORY 5 (TEMPERATURE RANGE -55°C TO +85°C)

TEST Condition Characteristics
Visual examination | no visible damage
Apply rated voltage (Ur) at 85°C for 2000 hours through | DCL 1.25x initial limit
Endurance a circuit impedance of <0.1Q/V. Stabilize at room AC/C within +10/-20% of initial value
temperature for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination | no visible damage
Store at 85°C, no voltage applied, for 2000 hours. DCL 1.25 x initial limit
Storage Life Stabilize at room temperature for 1-2 hours before AC/C within +10/-20% of initial value
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination | no visible damage
Store at 65°C and 95% relative humidity for 500 hours, | DCL 5 xinitial limit
Humidity with no applied voltage. Stabilize at room temperature AC/C within +35/-5% of initial value
and humidity for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Step Temperature°C Duration(min) *20°C | -55°C | +20°C | +85°C +20°C
7 w20 15 DCL IL* n/a IL* | 10xIL* IL*
Tempe.re_xture 5 55 15
Stability 3 720 15 AcC/C n/a |+0/-20%| 5% |+20/-0% +5%
g :18255 12 DF IL*  [1.5xIL*{ IL* [1.5xIL* IL*
Visual examination | no visible damage
Surge Apply 1.3x ra.ted voltage (Ur) at 85°.C for 1000.cycles of DCL initial limit
Voltage duration 6 min (30 sec charge, 5 min 30 sec discharge) AC/C Within +10/-20% of inftial value
through a charge / discharge resistance of 1000Q
DF 1.25 x initial limit
Visual examination | no visible damage
DCL initial limit
Mechanical Shock | MIL-STD-202, Method 213, Condition C AC/C within £5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination | no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within 5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit

Initial measurement max. Thr after the removal from dry pack or after pretreatment at 85°C for 24 hours.
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TCJ Series
Conductive Polymer Solid Electrolytic Chip Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : Conductive Polymer

High Rel. TCH CTO(T?;S

; CcoTS +
& Spemal hermetit:s multianode
Industrial & TCO - TCQ h
Automotive 150°C auto auto
Standard TCJ

\ Y

Standard F38 TCN

miniature
undertab

low profile

Low Profile undertab

J-CAP™
High Energy low profile

undertab
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TCM Series

Conductive Polymer Solid Electrolytic Chip Multianode Capacitors

e
R

FEATURES

+ Conductive Polymer Electrode,
Multianode Design

+ Benign Failure Mode Under
Recommended Use Conditions

+ Extremely Low ESR

+ 3x Reflow 260°C Compatible

+ 100% Surge Current Tested

+ Volumetric Efficiency

+ High Frequency Capacitance Retention

APPLICATIONS

+ Telecommunication Routers
+ Base Stations with High Power DC/DCs

CASE DIMENSIONS: millimeters (inches)

Elektra Award 2010

@ A

LEAD-FREE
RoHS

LEAD-FREE COMPATIBLE
COMPONENT COMPLIANT

SnPb termination option is not
RoHS compliant.

-4 A L-* s 41 A ‘—7 _—J w, I¢ EIA EIA L10.20 W+0.20 (0.008) | H+0.20 (0.008) W1 £0.20 A+0.30 (0.012) A
Code ) S Min.
Code | Metric (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008)
E 2917 |7343-43 | 7.30(0.287) 4.30 (0.169) 410 (0.162) 2.40 (0.094) 1.30(0.051) | 4.40(0.173)
MARKING U 2924 | 7361-43 | 7.30 (0.287) 6.10 (0.240) 410 (0.162) 3.10 (0.122) 1.30(0.051) |[4.40(0.173)
\] 2924 | 7361-38 | 7.30(0.287) 6.10 (0.240) 3.55(0.140) 3.10(0.122) 1.30(0.051) 4.40 (0.173)
E! U! V CASE W1 dimension applies to the termination width for A dimensional area only.
Capacitance Value in pF Rated Voltage
Polymer 337 = 330 pF A=10V
LOGO
Polarity
Band (Anode+) 1D Code
HOW TO ORDER
TCM E 108 M 004 R 0010 E
Type Case Size Capacitance Code Tolerance Rated DC Packaging ESRin mQ Additional
See table pF code: 1st two digits M =+20% Voltage R = Pure Tin 7" Reel Character
above represent significant figures, 002 = 2.5Vdc S = Pure Tin 13" Reel E = Black resin
3rd digit represents multiplier 004 = 4vVdc H =Tin Lead 7" Reel (it is possible to order
(number of zeros to follow) 006 = 6.3Vdc K =Tin Lead 13" Reel PN without "E" as
010 =10vdc identical product)
016 = 16Vdc
020 = 20vdc
025 =25Vdc
035 =35Vdc
040 = 40Vdc
050 = 50vdc
100 = 100vVdc

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 10pF to1000pF

Capacitance Tolerance:  +20%

Leakage Current DCL: 0.1cv

Temperature Range: -55°C to +125°C

Termination Finish: Sn Plating (standard) and SnPb Plating

NOTE: Conductive Polymer Capacitors are designed to operate within the limits of the environmental conditions specified for each series. If operated continuously at their maximum
temperature and / or humidity limit, or beyond these limits, capacitors may exhibit a parametric shift in capacitance and increases in ESR. These changes may occur earlier if the specified
environmental conditions are exceeded. Similarly, their normal operational time period will be significantly extended if their general duty cycle includes operation below maximum temperature
within humidity controlled environments. Careful attention should be paid to maximum temperature with associated high humidity environments as well as voltage derating, ripple current
and current surges. Please reference the KYOCERA AVX Conductive Polymer Capacitor Guidelines for more information or contact factory for application assistance.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TCM Series

Conductive Polymer Solid Electrolytic Chip Multianode Capacitors

CAPACITANCE AND RATED VOLTAGE RANGE (LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V;) to 105°C
UF [ Code | 2.5V (e) 4V (G) 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 40V (G) 50V (T) 100V (A) |
10 | 106 V(50)
15 | 156 E(100)
22 | 226 E(25) E(75)
33 | 336 E(60) E(60)
47 | 476 E(60) E(45,60)
68 | 686 E(25) E(50) U(40,50)
100 | 107 E(25) E(25)
150 | 157 E(25,40)
220 227 E(25) E(25,40)
330 | 337 E(10,15) E(10,15) E(15, 25)
470 | 477 | E(10,12) E(10,12) E(7,10,12) E(15, 25)
680 | 687 | E(10,12) E(10,12) E(12)
1000 | 108 | E(6,10,12) | E(6,8,10,12)

Released ratings, (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.

RATINGS & PART NUMBER REFERENCE

. Rated Maxim}lm ESR Max. 100kHz RMS Current (mA)
Part Number Ca}se Capacitance Voltage Operating DCL Max. DF Max. @ 100kHz MSL
Size (uF) Temperature (HA) (%) o o o
v) °C) (mQ) 45°C 85°C 125°C

2.5 Volt @ 105°C
TCME477M002#0010E E 470 2.5 125 117.5 10 10 6400 4500 1600 3
TCME477M002#0012E E 470 2.5 125 117.5 10 12 5800 4100 1500 3
TCME687M002#0010E E 680 2.5 125 170 10 10 6400 4500 1600 3
TCME687M002#0012E E 680 2.5 125 170 10 12 5800 4100 1500 3
TCME108M002#0006E E 1000 2.5 125 250 10 6 8300 5800 2100 3
TCME108M002#0010E E 1000 2.5 125 250 10 10 6400 4500 1600 8
TCME108M002#0012E E 1000 2.5 125 250 10 12 5800 4100 1500 3

4 Volt @ 105°C
TCME477M004#0010E E 470 4 125 188 8 10 6400 4500 1600 3
TCME477M004#0012E E 470 4 125 188 8 12 5800 4100 1500 3
TCME687M004#0010E E 680 4 125 272 8 10 6400 4500 1600 8
TCME687M004#0012E E 680 4 125 272 8 12 5800 4100 1500 3
TCME108M004#0006E E 1000 4 125 400 8 6 8300 5800 2100 3
TCME108MO004#0008E E 1000 4 125 400 8 8 7200 5000 1800 3
TCME108M004#0010E E 1000 4 125 400 8 10 6400 4500 1600 3
TCME108MO004#0012E E 1000 4 125 400 8 12 5800 4100 1500 3

6.3 Volt @ 105°C
TCME337M006#0010E E 330 6.3 125 198 8 10 6400 4500 1600 3
TCME337M006#0015E E 330 6.3 125 198 8 15 5200 3600 1300 3
TCME477M006#0007E E 470 6.3 125 282 10 7 7700 5400 1900 3
TCME477M006#0010E E 470 6.3 125 282 10 10 6400 4500 1600 3
TCME477M006#0012E E 470 6.3 125 282 10 12 5800 4100 1500 3
TCME687M006#0012E E 680 6.3 125 408 8 12 5800 4100 1500 3

10 Volt @ 105°C
TCME227M010#0025E E 220 10 125 220 8 25 4000 2800 1000 3
TCME337M010#0010E E 330 10 125 330 8 10 6400 4500 1600 3
TCME337M010#0015E E 330 10 125 330 8 15 5200 3600 1300 3
TCME477M010#0015E E 470 10 125 470 10 15 5200 3600 1300 3
TCME477M010#0025E B 470 10 125 470 10 25 4000 2800 1000 3

16 Volt @ 105°C
TCME107MO016#0025E E 100 16 125 160 8 25 4000 2800 1000 3
TCME157M016#0025E E 150 16 125 240 8 25 4000 2800 1000 3
TCME157MO016#0040E E 150 16 125 240 8 40 3200 2200 800 3
TCME227M016#0025E E 220 16 125 352 8 25 4000 2800 1000 3
TCME227M016#0040E E 220 16 125 352 8 40 3200 2200 800 3
TCME337M016#0015E E 330 16 125 528 8 15 5200 3600 1300 3
TCME337M016#0025E E 330 16 125 528 8 25 4000 2800 1000 3

20 Volt @ 105°C
TCME686M0204#0025E E 68 20 125 136 8 25 4000 2800 1000 3
TCME107M020#0025E E 100 20 125 200 8 25 4000 2800 1000 3

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TCM Series

Conductive Polymer Solid Electrolytic Chip Multianode Capacitors

. Rated Maximym ESR Max. 100kHz RMS Current (mA)
Part Number c?se Capacitance Voltage Operating DCL Max. DF Max. @ 100kHz MSL
Size (HF) 9 Temperature (HA) (%) o o o,
) (mQ) 45°C 85°C 125°C
(°C)

25 Volt @ 105°C

TCME336M025#0060E E 33 25 125 82.5 8 60 2600 1800 700 3

TCME476M025#0060E E 47 25 125 117.5 8 60 2600 1800 700 3

TCME686M025#0050E E 68 25 125 170 8 50 2900 2000 700 8
35 Volt @ 105°C

TCME226M035#0025E E 22 35 125 77 8 25 4000 2800 1000 3

TCME336M035#0060E B 33 35 125 115.5 8 60 2600 1800 700 3

TCME476M035#0045E E 47 35 125 164.5 8 45 3000 2100 800 3

TCME476M035#0060E E 47 35 125 164.5 8 60 2600 1800 700 8
40 Volt @ 105°C

TCMU686M040#0040E u 68 40 125 272 10 40 3300 2300 800 3

TCMU686M040#0050E U 68 40 125 272 10 50 2900 2000 700 3
50 Volt @ 105°C

TCME156M050#0100E E 15 50 125 75 10 100 2000 1400 500 3

TCME226M050#0075E B 22 50 125 110 10 75 2300 1600 600 3
100 Volt @ 105°C

TCMV106M100R/S0050E | \ | 10 100 125 | 100 8 50 2900 2000 700 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020. All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz, 0.5RMS with DC bias of 2.2

volts. DCL is measured at rated voltage after 5 minutes. ESR allowed to move up to 1.25 times catalog limit post mounting. For typical weight and composition see page 259. NOTE: KYOCERA AVX reserves the

right to supply higher voltage ratings or tighter tolerance part in the same case size, to the same reliability standards.

RECOMMENDED DERATING FACTOR
Voltage and temperature derating as percentage of Vr.

100%.

For Vr < 10V

For Vr > 16V

95%
90%

-55%

105°C

100%
95%
90%

38 Recommended 85%
i "9 Application Volt a0%
Rated Operatmg Temperature 75% STV I8 Recommended
VOItage <85°C 105°C 125°C 0% [E Application Voltage
<10V | 90% | 90% | 60% . e
=16V | 80% | 80% | 54%

125°C -55%

105°C

QUALIFICATION TABLE

TCM series (Temperature range -55°C to +125°C)
TEST Condition Characteristics

Visual examination no visible damage

Apply rated V"t"fg;éuff) @t a0y Cand category [ peL 1.25 x initial limit

Endurance voltage (Uc) a or ours througha — "A¢/c within £20% of initial value

circuit impedance of <0.1Q/V. Stabilize at room —

temperature for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage

Store at 125°C, no voltage applied, for 2000 DCL 2 x initial limit

Storage Life hours. Stabilize at room temperature for 1-2 hours | AC/C within +20% of initial value

before measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage

ﬁtore at '(;EGC and ‘IBSZO relltative tSutJrEl(Ijlty f(tJr 500 DCL 3 x initial limit

- ours, with no applied voltage. Stabilize at room — T YPVIETT
Humidity temperature and humidity for 1-2 hours before AC/C W'th"? +,3_0/ ,20_/” of initial value

measuring. DF 1.5 x initial limit

ESR 2 x initial limit
st femoprature’® | Duranontnin) +20°C | -55°C | +20°C | +85°C | +125°C | +20°C
Temperature 2 > 12 DCL IL* n/a IL* | 10XIL* 125X 1% IL*
Stability 4 +85 15 AC/C na | +0/20% | +10% | +20/0% | +30/0% | +10%
5 +125 15
3 720 T DF x| 15xIr | | 15xIr | o2xix |
Apply 1.3x category voltage (Uc) at 125°C for Visual examination no visible damage
Surge Voltage 1000 cycles of duration 6 min (30 sec charge, DCL initial limit
5 min 30 sec discharge) through a charge/ AC/C within +20/-30% of initial value
discharge resistance of 1000Q DE 1.25 x initial limit
*Initial Limit

Initial measurement max. Thr after the removal from dry pack or after pretreatment at 85°C for 24 hours.
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TCM Series
Conductive Polymer Solid Electrolytic Chip Multianode Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : Conductive Polymer

High Rel. TCH e
& Special coTS* ot
hermetics multianode
“_/
Industrial & TCO - TCQ h
Automotive 150°C auto auto
_/
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k J multianode
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High Energy
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TDS-PTNO-0028 | Rev 1

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

199



http://www.avx.com/disclaimer/

TCN Series
Highest CV/CC Conductive Polymer Chip Capacitors Undertab

FEATURES APPLICATIONS

+ Highest CV/cc in Broad Range of Low Profiles + Consumer Applications
+ Conductive Polymer Electrode (e.g. Mobiles, MP3 etc.)
+ Benign Failure Mode Under Recommended use Conditions + Bulk Decoupling of SoC
+ Lower ESR (System on Chip)

+ Undertab Terminations Layout:
- High Volumetric Efficiency
- High PCB Assembly Density
- High Capacitance in Smaller Dimensions

+ 3x Reflow 260°C Compatible
+ 100% Surge Current Tested
+ 5 Case Sizes Available

LEAD-FREE
RoHS LEAD-FREE COMPATIBLE
COMPLIANT COMPONENT

Polarity Band (Anode+)
/ , w
'l

N

Ll [a ] |

WP

CASE DIMENSIONS millimeters (inches)

EIA EIA L+0.20 W+0.20 (0.008) W;:+0.10 Wy20.10 A;%0.10 Ay10.10

Code | code | Metric (0.008) -0.10 (0.004) GRS (0.004) (0.004) (0.004) (0.004) Sl
T 1210 | 3528-12 3.50 (0.138) 2.80 (0.110) 1.20 (0.047) 2.50 (0.098) 2.10 (0.083) 1.15 (0.045) 1.35(0.053) 1.00 (0.039)
X 2917 | 7343-15 7.30 (0.287) 4.30 (0.169) 1.50 (0.059) 3.25(0.128) 3.25(0.128) 2.00 (0.079) 3.20 (0.126) 2.10 (0.083)
7.30 +0.30 4.30 +0.30 1.30 +0.30 1.30 +0.30
z 2917 | 7343-15 (0387 £0012) (0169 £0012) 1.50 (0.059) 2.40 (0.094) 2.40 (0.094) (0.051 £0.012) (0.051 £0.012) 4.40 (0.173)
4 2924 | 7361-20 7.30 (0.287) 6.10 (0.240) 2.00 (0.079) 4.75(0.187) 4.75(0.187) 2.00 (0.079) 3.20 (0.126) 2.10 (0.083)
7.30 £0.30 1.60 +0.30 1.60 +0.30
8 2924 | 7361-20 (0987 £0.012) 6.10 (0.240) 2.00 (0.079) 4.45(0.175) 4.45(0.175) (0.063 £0:012) (0.063 £0:012) 3.80 (0.150)
MARKING
T, X, Z CASE 4,8 CASE
Capacitance Value in pF Rated Voltage Capacitance Value in pF Rated Voltage
Polymer Logo 476 = 47 yF E=25V Polymer Logo 336 = 33 uF E=25V
Polarity Polarity
Band (Anode+) ID Code Band (Anode+) 1D Code
HOW TO ORDER
TCN T 157 M 006 R 0200 E
Type [ -‘V | I Additional Character
H | E = Black Resin
g:esteagllezzbove (it is possible to order PN without "E" as identical product)
ESR in mQ
Capacitance Code .
pF code: 1st two digits represent significant figures 3rd d|g|t PaCKaQ'"S )
represents multiplier (number of zeros to follow) R=Pure Tin 7" Reel
Tolerance S = Pure Tin 13" Reel
M = + 20% A= NiPdAu 7" Reel
TR B= NiPdAu 13" Reel
A,B =onlycase8andZ
Rated DC Voltage
006 =6.3Vdc  025=25Vdc
010 =10Vdc 035=35Vdc
016 =16Vdc 050=50Vdc
020 =20Vvdc
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TCN Series
Highest CV/CC Conductive Polymer Chip Capacitors Undertab

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 4.7 yF to 1500 pF

Capacitance Tolerance: +20%

Leakage Current DCL: 0.1CV

Rated Voltage DC (Vy) < +85°C: 6.3 10 16 20 25 35 50
Category Voltage (V) < +105°C: 5 8 13 16 20 28 40
Surge Voltage (V) < +85°C: 8 13 21 26 33 46 65
Surge Voltage (V) < +105°C: 6 10 16 20 25 35 50
Temperature Range: -55°C to +105°C

NOTE: Conductive Polymer Capacitors are designed to operate within the limits of the environmental conditions specified for each series. If operated continuously at their maximum
temperature and / or humidity limit, or beyond these limits, capacitors may exhibit a parametric shift in capacitance and increases in ESR. These changes may occur earlier if the specified
environmental conditions are exceeded. Similarly, their normal operational time period will be significantly extended if their general duty cycle includes operation below maximum temperature
within humidity controlled environments. Careful attention should be paid to maximum temperature with associated high humidity environments as well as voltage derating, ripple current
and current surges. Please reference the KYOCERA AVX Conductive Polymer Capacitor Guidelines for more information or contact factory for application assistance.

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC to 85°C / 0.66DC to 105°C

UF | Code 6.3V (J) 10V (A) 16V (C) 20V (D) 25V (E) 35V (V) 50V (T)
47 475 T(200)
10 106 T(150, 200)
22 226 T(200)
33 336 T(200) 4(200)
47 476 T(150) X(100) X(150)/2(100,150)

100 107 Z(100) 4(100) 4(100)/8(100)

150 157 T(200) X(100) 4(70)/8(70)

220 227 4(70) 4(100) 4(100)

330 337 4(70) 4(100)

470 477 X(50) 4(70,100)

680 687 4(70)

1000 | 108 4(55)

1500 | 158 4(55)

Released ratings, (ESR ratings in mOhms in parentheses)

Engineering Samples - Please Contact KYOCERA AVX

Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply
higher voltage ratings in the same case size, to the same reliability standards.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TCN Series
Highest CV/CC Conductive Polymer Chip Capacitors Undertab

RATINGS & PART NUMBER REFERENCE

Maximum

Case | Capacitance Rated Operating bCL DF ESR Max. 100kHz RMS Current (mA) Product
Part Number Size (WF) Voltage | oo rature | MaX. Max. | @ 100kHz Category | MSL
V) Q) (HA) (%) (ma) 45°C 85°Cc | 105°C

6.3 Volt @ 85°C

TCNT157M006#0200E | T 150 6.3 105 90 10 200 700 500 300 3 4

TCNX477M006#0050E | X 470 6.3 85 282 10 50 1900 1300 - 5 5

TCN4108M006#0055E | 4 1000 6.3 85 600 20 55 1860 1302 - 5 4

TCN4158M006#0055E | 4 1500 6.3 85 900 20 55 1860 1302 - 5 4
10 Volt @ 85°C

TCN4687M010#0070E [ 4 | 680 [ 10 [ 105 [ 680 ] 20 [ 70 [ 1650 [ 1155 | 660 | 3 [ 4
16 Volt @ 85°C

TCNT336M016#0200E[ T 33 16 105 52.8 6 200 700 500 300 3 4

TCNT476M016#0150E | T 47 16 105 75.2 6 150 800 600 400 3 4

TCNX157M016#0100E | X 150 16 105 240 6 100 1300 900 600 3 4

TCN4227M016#0070E | 4 220 16 105 352 20 70 1650 1155 660 2 4

TCN4337M016#0070E | 4 330 16 105 528 20 70 1650 1155 660 3 4

TCN4477M016#0070E | 4 470 16 105 752 20 70 1650 1155 660 3 4

TCN4477MO016#0100E | 4 470 16 105 752 20 100 1380 966 552 3 4
20 Volt @ 85°C

TCNZ107M020#0100E z 100 20 105 200 8 100 1300 900 600 3 4

TCN4227M020#0100E 4 220 20 85 440 10 100 1380 966 - 5 4

TCN4337M020#0100E 4 330 20 105 660 20 100 1380 966 552 3 4
25 Volt @ 85°C

TCNT226M025#0200E T 22 25 105 55 6 200 700 500 300 3 4

TCNX476M025#0100E X 47 25 105 117.5 6 100 1300 900 600 2 5

TCN4107M025#0100E 4 100 25 105 250 6 100 1380 266 552 2 4

TCN4157M025#0070E 4 150 25 105 375 6 70 1650 1155 660 2 4

TCN8157M025#0070E 8 150 25 105 375 8 70 1650 1155 660 2 3

TCN4227M025#0100E 4 220 25 105 550 10 100 1380 966 552 3 4
35 Volt @ 85°C

TCNT475M035#0200E T 47 35 105 16.5 10 200 700 500 300 3 4

TCNT106M035#0150E T 10 35 105 35 10 150 800 600 400 3 4

TCNT106M035#0200E T 10 35 105 35 10 200 700 500 300 3 4

TCNZ476M035#0100E z 47 35 105 165 10 100 1300 900 600 3 4

TCNX476M035#0150E X 47 35 105 165 10 150 1100 800 500 3 4

TCNZ476M035#0150E z 47 35 105 165 10 150 1100 800 500 3 4

TCN4107M035#0100E 4 100 35 105 350 10 100 1380 966 552 2 3

TCN8107M035#0100E 8 100 35 105 350 10 100 1380 966 552 2 3
50 Volt @ 85°C

TCN4336M050#0200E | 4 | 33 [ 50 [ 85 [ 165 | 12 [ 200 [ 970 | e79 | - [ 5 [ 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020. All technical data relates to an ambient temperature of +25°C. Capacitance and DF are measured at 120Hz,
0.5RMS with DC bias of 2.2 volts. DCL is measured at rated voltage after 5 minutes. ESR allowed to move up to 1.25 times catalog limit post mounting. For typical weight and
composition see page 259.

NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size to the same reliability standards.

RECOMMENDED DERATING FACTOR

Voltage and temperature derating as percentage of Vr

Product Category 2 Product Category 3 Product Category 5
100% 100% 100%
es% | Rated Voltage os% | Rated Voltage ss% | Rated Voltage
90% 90% 90%

Recommended Application
Voltage for Vr < 10V

Recommended Application
Voltage for Vr < 10V

Recommended Application
Voltage for Vr < 10V

85% 85¢

®

80% 80%

5% 5%
70% 70%
85% 65%
60% 60%

55% 55%

50% 50%

-55°C. 85°C 105°C 55°C 85°C 105°C -55°C. 85°C

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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TCN Series

Highest CV/CC Conductive Polymer Chip Capacitors Undertab

PRODUCT CATEGORY 2, 3 (TEMPERATURE RANGE -55°C TO +105°C)

TEST Condition Characteristics
Apply rated voltage (Ur) at 85°fC for 200(2 hours Visual examination no visible damage
through a circuit impedance of <0.1Q/V (all G [
CATEGORIES). And / or apply rated voltage (Ur) DCL 1.25x inftial limit
Endurance (CATEGORY 2) or 0.8x rated voltage (CATEGORY | AC/C within +20% of initial value
3) at 105°C for 2000 hours through a circuit DF 15 xinitial Tmit
impedance of <0.1Q/V. Always stabilize at room - X Inftial timi
temperature for 1-2 hours before measuring. ESR 2 x initial limit
Visual examination no visible damage
DCL (Vg = 75V) 1.25 x initial limit
o .
. Store at 10§ .C, no voltage applied, for 2000 DCL (Vg > 75V) 2 x initial limit
Storage Life hours. Stabilize at room temperature for 1-2 hours — —
before measuring AC/C within +20% of initial value
DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage
ﬁtore at §:°C and :)5;/0 rellative hurr;?ity for 500 DCL 3 x initial limit
Humidity ours, with no applied voltage. Stabilize at room |7y within +30/-20% of initial value
temperature and humidity for 1-2 hours before
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
St1ep Tempfgegure% Durati;)g(min) +20°C | -55°C +20°C +85°C +105°C | +20°C
Temperature g 52% 12 DCL IL* n/a IL* 10xIL* [12.5xIL*| IL*
. +
Stability 4 +85 5 AC/C n/a | +0/-20% | +5% +20/-0% | +30/-0% | 5%
g ++12005 g DF IL* [ 1.5xIL* IL* 1.5xIL* | 2xIL* IL*
Visual examination no visible damage
Apply 1.3x rated voltage (Ur) at 105°C for CATEGORY initial i
Surge 2, or apply 1.3x 0.8x rated voltage (Ur) at 105°C for DCL initial limit
Volt 9 CATEGORY 3 for 1000 cycles of duration 6 min (30 within +10/-20% of initial value for Vr < 10V
oltage sec charge, 5 min 30 sec discharge) through a charge AC/C within +20/-30% of initial value for Vr = 16V
/ discharge resistance of 1000Q
DF 1.25 x initial limit
Visual examination no visible damage
R DCL initial limit
Mechanical - — —
Shock MIL-STD-202, Method 213, Condition C AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit Initial measurement max. Thr after the removal from dry pack or after pretreatment at 85°C for 24 hours.
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TCN Series

Highest CV/CC Conductive Polymer Chip Capacitors Undertab

PRODUCT CATEGORY 5 (TEMPERATURE RANGE -55°C TO +85°C)

TEST Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C for 2000 hours through bCL 1.25xinitial limit
Endurance a circuit impedance of <0.1Q/V. Stabilize at room AC/C within +20% of initial value
temperature for 1-2 hours before measuring. DF 15 x initial fimit
ESR 2 x initial limit
Visual examination no visible damage
Store at 85°C, no voltage applied, for 2000 hours. DCL 1.25 x nitial limit
Storage Life Stabilize at room temperature for 1-2 hours before AC/C within £20% of initial value
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage
Store at 65°C and 95% relative humidity for 500 hours, bCL 5 x initial limit
Humidity with no applied voltage. Stabilize at room temperature AC/C within +40/-20% of initial value
and humidity for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 2 x initial limit
St‘lep Tempirzaoture“c Durati;:;(min) +20°C -55°C +20°C +85°C +20°C
Temperature 7 5 75 DCL IL* n/a IL* 10 x IL* IL*
Stability 3 :gg 1 g AC/C n/a +0/-20% +5% +20/-0% +5%
5 120 15 DF IL* 1.5x IL* IL* 1.5xIL* IL*
Visual examination no visible damage
Surge Apply 1.3x rated voltage (Ur) at 85°C for 1000 cycles of DCL i"?ﬁél limit —_
Voltage S#':J'oﬁ N T'n (39 Z?c %harge, S _mt'" 30 S";‘flg'gggarge) AC/C within +10/-20% of initial value for Vr< 10V
gh a charge / discharge resistance o within +20/-30% of initial value for Vr > 16V
DF 1.25 x initial limit
Visual examination no visible damage
. DCL initial limit
Mechanical . T
Shock MIL-STD-202, Method 213, Condition C AC/C TNIFT\In ?5-6 of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within £5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit Initial measurement max. 1hr after the removal from dry pack or after pretreatment at 85°C for 24 hours.
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TCN Series
Highest CV/CC Conductive Polymer Chip Capacitors Undertab

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : Conductive Polymer

TCS

High Rel. TCH CoTS
. COTS+ *
& Special hermetics + multianode

Industrial & TCQ
Automotive 150°C auto auto
N

Standard TCJ

TCN
low profile ;
undertab

J-CAP™
High Energy low profile

undertab

F38

miniature
undertab

Standard
Low Profile
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J-CAP™ Series
Highest Joules/cc Conductive Polymer Solid Electrolytic Chip Capacitors

FEATURES APPLICATIONS
+ Highest Energy per Volume + Power Backup for SSDs (MLC, SLC,
+ Fast DCL Drop With Voltage Applied After Reflow EFD, PCle)
+ Benign Failure Mode Under Recommended Use Conditions + Battery-Powered Portable Equipment
+ Low ESR + Industrial Alarms
+ Undertab Terminations Layout: Smart Power Meters
- High Volumetric Efficiency + Mobile Devices
- Low Profile Case Sizes
- High Capacitance in Smaller Dimensions
- Close Positioning of Several Parts for Efficient High A

Density PCB Layout

LEAD-FREE

+ 3x Reflow 260°C Compatible RoHS LEAD-FREE GOMPATIBLE
+ 100% Surge Current Tested
Polarity Band (Anode+)
e /Y N —
H I N
CASE DIMENSIONS UNDERTAB millimeters (inches)
Code | F1A EIA L+0.20 W+0.20 (0.008) [ . WP+0.10 WNz0.10 AP0.10 AN#0.10 .
Code | Metric (0.008) -0.10 (0.004) : (0.004) (0.004) (0.004) (0.004) :
T 1210 | 3528-12 3.50 (0.138) 2.80 (0.110) 1.20 (0.047) | 2.50(0.098) 2.10 (0.083) 1.15 (0.045) 1.35 (0.053) 1.00 (0.039)
X 2917 | 7343-15 7.30 (0.287) 4.30 (0.169) 1.50 (0.059) | 3.25(0.128) 3.25(0.128) 2.00 (0.079) 3.20 (0.126) 210 (0.083)
7.30£0.30 4.30£0.30 1.30£0.30 1.30£0.30
z 2917 | 734315 | ("Sari0701) (0169+0.012) 1.50 (0.059) | 2.40 (0.094) 2.40 (0.094) (0.051£0012) | (0.051£0.012) 4.40(0.173)
4 2924 | 7361-20 7.30 (0.287) 6.10 (0.240) | 2.00(0.079) | 4.75(0.187) 475 (0.187) 2.00 (0.079) 3.20 (0.126) 210 (0.083)
7.30£0.30 1.60+0.30 1.60+0.30
8 2924 | 736120 | ()ari0 ) 6.10(0.240) | 2.00(0.079) | 4.45(0.175) 4.45(0.175) (0.063£0.012) | (0.063£0.012) 3.80 (0.150)

MAXIMUM ENERGY PER

CASE SIZE
Case | HMax | Max Energy
. . whs s F ~ ke Size | (mm) (mJ)
CASE DIMENSIONS J-LEAD millimeters (inches) C 2.8 5.8
code| E'A | EIA | 1£0.20 [W+0.20(0.008) [H+0.20 (0.008)[ W,20.20 [A+0.30 0.012) g yin 21— 2=
Code | Metric | (0.008) -0.10 (0.004) | -0.10 (0.004) (0.008) | -0.20 (0.008) . = 05 2%
C | 2312 [6032-28|6.00(0.236)| 3.20(0.126) 2.60(0.102) [2.20(0.087)| 1.30(0.051) |[2.90(0.114) T 12 27
D |2917|7343-31(7.30(0.287)| 4.30(0.169) 290(0114) [2.40(0.094)| 1.30(0.051) [4.40(0.173) X 15 18.2
E | 2917 |7343-43{7.30(0.287)| 4.30(0.169) 410(0.162) |2.40(0.094)| 1.30(0.051) |4.40(0.173) 4 1.5 18.2
H | 1210 |3528-15|3.50 (0.138)| 2.80(0.110) | 1.50 (0.059) max. |2.20 (0.087)| 0.80 (0.031) |1.40 (0.055) g ig 22-2
5 | 2917 |7343-40{7.30(0.287)| 4.30(0.169) 3.80 (0.150) |2.40(0.094)| 1.30(0.051) [4.40(0.173) = o5 T
W, dimension applies to the termination width for A dimensional area only.
MARKING 4,8 CASE
C,D,E,HT,X,Z 5CASE
Polymer LOGO Capacitance Value in pF Polymer LOGO Capacitance Value in pF
157 = 150pF * 107 = 100pF
Polarity ated Voltage Polarity ated Voltage
M o e
= |D Code < D Code
HOW TO ORDER
TCN 4 158 M 006 R 0055 E
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESRin mQ Additional
TCJ See table pF code: 1st two digits represent M =120% 006=6.3Vdc 020=20Vdc R =PureTin 7" Reel Character
TCN above significant figures, 3rd digit 010=10Vdc  025=25Vdc S =Pure Tin 13" Reel (J-Lead) E = Black resin
represents multiplier 016 =16Vdc  035=35Vdc A= NiPdAu 7" Reel (it is possible to order
B= NiPdAu 13" Reel PN without 'E"
A,B=onlycase8andZ as identical product)
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J-CAP™ Series

Highest Joules/cc Conductive Polymer Solid Electrolytic Chip Capacitors

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C

Capacitance Range: 4.7uF to 1500pF

Capacitance Tolerance: +20%

Leakage Current DCL: 0.1CV

Rated Voltage DC (VR) <+85°C: 6.3 10 16 20 25 35 50
Surge Voltage (VS) < +85°C: 8 13 21 26 33 46 65
Temperature Range: -55°C up to +125°C

NOTE: Conductive Polymer Capacitors are designed to operate within the limits of the environmental conditions specified for each series. If operated continuously at their maximum temperature and / or
humidity limit, or beyond these limits, capacitors may exhibit a parametric shift in capacitance and increases in ESR. These changes may occur earlier if the specified environmental conditions are exceeded.
Similarly, their normal operational time period will be significantly extended if their general duty cycle includes operation below maximum temperature within humidity controlled environments. Careful
attention should be paid to maximum temperature with associated high humidity environments as well as voltage derating, ripple current and current surges. Please reference the KYOCERA AVX Conductive
Polymer Capacitor Guidelines for more information or contact factory for application assistance.

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (VR) to 85°C, [mJ]
F_| Code 6.3V (J) 10V (A) 16V (C) 20V(D) 25V (E) 35V (V) 50V (T)
a7 | 475 T(00)  [1.8]

68 | 685 C(200)  [5.4]
10 | 106 T(150,200) [39] | D(120)  [8.0]
15 | 456 c00) (58] | EFO)  [119]
22 | 226 T00) [43] | D(00)  [8.5]
33 | 336 HT%%/ 3.3] D(70)  [12.8]
47 | 476 %(31%(3)/ 7 | Taso)  [47] X(100)  [9.2] Zé(gé%/o) [18.2]
68 | 686 | H100) [0.8] | D@S)  [25] | DGBO) 671 | D55  [84] | D(O)  [13.3]

100 | 107 D@5)  [36] | D(O)  [99] | D5 [12.4] f(%(g) [19.6] ‘;((11%(3)’ [38.8]

150 | 157 | T(2000 (17 | D@s) 541 | X(100)  [14.9] ‘:3((77(3)/ [29.3]

220 | 227 | H(170)  [26] | D@o)  [79] 2882 [21.8] | 4100) [272] | 4(100)  [43.0]

330 | 337 | D@o)  [38] | 5100) [119] 54((17000)) (32.7]

470 | 477 | x(s0)  [5.4] 5(100)  [46.6]

1000 | 108 | 455  [116]

1500 | 158 | 4(55)  [17.4]

Released ratings (ESR ratings in mOhms in parentheses) [Energy in mJ]
Engineering samples - please contact KYOCERA AVX
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same reliability standards.
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J-CAP™ Series

Highest Joules/cc Conductive Polymer Solid Electrolytic Chip Capacitors

RATINGS & PART NUMBER REFERENCE

Maximum ESR 1000kHz ENERGY
o Rated ] DCL DF
Part Number C§se Capacitance Voltage Operating Max. Max. Max. @ RMS Product MSL
Size (uF) V) Temperature (uA) % 100kHz | Current | Category Energy | Energy/volume | Energy/area
( (°c) H (mQ) (mA) 45°C (mJ) (mJ/cm?) (mJ/cm?)
6.3 Volt @ 85°C 6.3 Volt @ 85°C
TCJH686MO06#0T00E [ H 68 6.3 105 40.8 6 100 1000 3 3 0.8 54 8.0
TCNT157M006#0200E | T 150 6.3 105 90 10 200 700 3 4 1.7 147 17.7
TCJH227M006#0170E H 220 6.3 105 132 10 170 800 3 3 2.6 173 26.0
TCJD337MO006#0040E | D 330 6.3 105 198 6 40 2400 2 3 3.8 42 12.2
TCNX477M006#0050E [ X 470 6.3 85 282 10 50 1900 5 5 5.4 115 17.3
TCN4108MO006#0055E 4 1000 6.3 85 600 20 55 1860 5 4 11.6 130 26.0
TCN4158MO006#0055E | 4 1500 6.3 85 900 20 55 1860 5 4 17.4 195 39.0
10 Volt @ 85°C 10 Volt @ 85°C
TCJH476MO10#0100E | H 47 10 105 47 6 100 1000 3 3 1.7 115 17.3
TCJC476M0104#0100E | C 47 10 125 47 6 100 1300 1 3 1.7 34 8.8
TCJD686MO10#0045E D 68 10 105 68 6 45 2200 3 3 2.5 27 7.8
TCJD107M0104#0045E | D 100 10 105 100 6 45 2200 3 3 3.6 40 11.5
TCJD157M01040045E | D 150 10 105 150 6 45 2200 3 3 5.4 59 17.2
TCJD227MO010#0040E | D 220 10 105 220 6 40 2400 3 3 7.9 87 25.2
TCJ5337M010#0100E 5) 330 10 105 330 10 100 1300 2 8] 11.9 100 37.8
16 Volt @ 85°C 16 Volt @ 85°C
TCJH336M016#0150E H 33 16 105 52.8 6 150 800 3 3 3.3 223 33.4
TCNT336MO16#0200E | T 33 16 105 52.8 6 200 700 3 4 3.3 277 33.4
TCNT476M016#0150E | T 47 16 105 75.2 6 150 800 3 4 47 395 47.6
TCJD686MO16#0050E | D 68 16 105 108.8 6 50 2100 2 3 6.7 74 21.5
TCJD107M016#0050E | D 100 16 105 160 6 50 2100 2 3 9.9 109 31.6
TCNX157M016#0100E | X 150 16 105 240 6 100 1300 3 4 14.9 316 47.4
TCJD227M016#0050E D 220 16 105 352 10 50 2100 2 3 21.8 240 69.5
TCN4227MO16#0070E | 4 220 16 105 352 20 70 1650 2 4 21.8 245 49.0
TCN4337MO16#0070E | 4 330 16 105 528 20 70 1650 3 4 32.7 367 73.5
TCJ5337M016#0100E 5 330 16 105 528 10 100 1300 2 3 32.7 274 104.2
TCJ5477MO16#0100E | 5 470 16 105 752 10 100 1300 3 3 46.6 391 148.5
20 Volt @ 85°C 20 Volt @ 85°C
TCJD686M020#0055E | D 68 20 105 136 6 55 2000 3 3 8.4 92 26.7
TCJD107M020#0055E | D 100 20 105 200 6 55 2000 3 3 12.4 136 39.3
TCN4227M020#0100E [ 4 220 20 85 440 10 100 1380 5 4 27.2 305 61.1
25 Volt @ 85°C 25 Volt @ 85°C
TCNT226M025#0200E | T 22 25 105 55 6 200 700 3 4 43 364 43.9
TCNX476M025#0100E [ X 47 25 105 117.5 6 100 1300 2 5 9.2 195 29.3
TCJD686M0254#0070E | D 68 25 105 170 6 70 1800 2 3 13.3 146 42.3
TCJD107M025#0070E | D 100 25 105 250 6 70 1800 2 3 19.6 215 62.3
TCN4107M025#0100E 4 100 25 105 250 6 100 1380 2 4 19.6 219 43.9
TCN4157M025#0070E [ 4 150 25 105 375 6 70 1650 2 4 29.3 329 65.9
TCN8157M025#0070E [ 8 150 25 105 375 8 70 1650 2 3 29.3 329 65.9
TCN4227M025#0100E | 4 220 25 105 550 10 100 1380 3 4 43.0 483 96.7
35 Volt @ 85°C 35 Volt @ 85°C
TCNT475M035#0200E T 4.7 35 105 16.5 10 200 700 3 4 1.8 154 18.6
TCNT106M035#0150E| T 10 35 105 35 10 150 800 3 4 3.9 328 39.5
TCNT106MO035#0200E | T 10 35 105 35 10 200 700 3 4 3.9 328 39.5
TCJC156M035#0200E C 15 35 105 52.5 6 200 900 3 3 5.8 116 30.3
TCJD226M035#0100E | D 22 35 105 77 6 100 1500 2 3 8.5 94 27.1
TCJD336M035#0070E | D 33 35 105 115.5 6 70 1800 2 3 12.8 141 40.7
TCNX476M035#0150E X 47 35 105 165 10 150 1100 3 4 18.2 387 58.0
TCNZ476MO035#0100E | Z 47 35 105 165 10 100 1300 3 4 18.2 387 58.0
TCNZ476M035#0150E |  Z 47 35 105 165 10 150 1100 3 4 18.2 387 58.0
TCN4107MO035#0100E | 4 100 35 105 350 10 100 1380 2 3 38.8 435 87.1
TCN8107M035#0100E 8 100 85 105 350 10 100 1380 2 3) 38.8 435 87.1
50 Volt @ 85°C 50 Volt @ 85°C
TCJC685M050#0200E C 6.8 50 105 34 8 200 900 3 3 5.4 108 28.2
TCJD106M050#0120E | D 10 50 105 50 10 120 1400 3 3 8.0 87 25.3
TCJE156M050#0070E [ E 15 50 105 75 6 70 1900 3 3 11.9 93 38.0
Energy is calculated by this formula (consider derating factor): Moisture Sensitivity Level (MSL) is defined according to J-STD-020. All technical data relates to an ambient
Energy =% C x ((Vr x X)? = Vx?) temperature of +25°C. Capacitance is measured at 120Hz, 0.5RMS with DC bias of 2.2 volts. DCL is measured
where C = Capacitance at rated voltage after 5 minutes. ESR allowed to move up to 1.25 times catalog limit post mounting. For typical
Vr = Rated Voltage weight and composition see page 259.
X = Recommended derating factor NOTE: KYOCERA AVX reserves the right to supply higher voltage ratings in the same case size, to the same
Vx= 3V (invariable) reliability standards.
The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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J-CAP™ Series

Highest Joules/cc Conductive Polymer Solid Electrolytic Chip Capacitors

RECOMMENDED DERATING FACTOR
Voltage and temperature derating as percentage of Vr

Product Category 2

100%
ss | Rated Voltage
90%
- Recommended
Application VoltageforVr= 16V
80%
. Recommended Application Voltage
forVrz 20V
70%
65%
60%
55%
50%
-55°C B85°C 105°C
Product Category 3 Product Category 5
100% 100%
255 | Rated Voltage =55 | Rated Voltage
00% 90%
Recommended Application s Recommended Application Voltage
B5% i
Voltagefor Vr<16V forVr=16V
B0% 80% 20%
- Recommended Application Jone Recommended Application Voltage
: >
. Voltage for Vrz20V 72% . forvrz20v
B5% 64% B65%
60% 60%
B5% 55%
50% 30%
-55°C B5°C 105°C
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J-CAP™ Series

Highest Joules/cc Conductive Polymer Solid Electrolytic Chip Capacitors

PRODUCT CATEGORY 1 (TEMPERATURE RANGE -55°C TO +125°C)

210

TEST Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C and /or 2/3 rated DCL 1.25 x initial limit
Endurance | 191255 (1) 2125 o 200 nours o a et [ ac
for 1-2 hours before measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage
Store at 125°C, no voltage applied, for 2000 hours. DCL 2 xinitial limit
Storage Life Stabilize at room temperature for 1-2 hours before AC/C within +20% of initial value
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage
Store at 65°C and 95% relative humidity for 500 DCL 3 x initial limit
Humidity ?e"n‘i;se:’;hhr o :é’ﬁtf:“‘j’g'yt?gﬁ Stabilize at foom AC/C within +30/-20% of initial value
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
_St‘lep Tempf;)ture“C Duratiog(min) +20°C -55°C +20°C +85°C +125°C | +20°C
Temperature g ;52% g DCL IL* n/a IL* 10xIL* [12.5x IL* IL*
Stability 4 +85 5 AC/C n/a | +0/-20% | *5% |+20/-0% | +30/-0% | *5%
2 2 2 DF I [15xice| [ 15xIx | 2xix |
Visual examination no visible damage
Apply 1.3x 0.67x rated voltage (Ur) at 125°C for 1000 DCL initial limit
Surge cycles of duration 6 min (30 sec charge, 5 min 30 sec within +10/-20% of initial value for Vr < 10V
s ?;Jsgggrge) through a charge / discharge resistance of Ac/c within +20/-30% of initial value for Vr = 16V
DF 1.25 x initial limit
Visual examination no visible damage
) DCL initial limit
Meg:z:"(ca' MIL-STD-202, Method 213, Condition C AC/C within £5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within 5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit Initial measurement max. Thr after the removal from dry pack or after pretreatment at 85°C for 24 hours.

TDS-PTNO-0018 | Rev 1
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J-CAP™ Series

Highest Joules/cc Conductive Polymer Solid Electrolytic Chip Capacitors

PRODUCT CATEGORY 2, 3 (TEMPERATURE RANGE -55°C TO +105°C)

TEST Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 85°C for 2000 hours —
through a cir(;uit impedance of <0.1Q/V (all( ) DCL 1.25 x initial limit
CATEGORIES). And / or apply rated voltage (Ur i 20% of initi
Endurance | (CATEGORY 2) or 0.8x rated voltage (CATEGORY | AC/C within +10/ ZOff’ of nitial "i'“e forVr < 16V
3) at 105°C for 2000 hours through a circuit within +20% of initial value for Vr = 20V
impedance of <0.10/V. Always stabilize atroom | pg 1.5 x initial limit
temperature for 1-2 hours before measuring. ——
ESR 2 x initial limit
Visual examination no visible damage
DCL 1.25 x initial limit
o )
StoragelLife. | nours. Stabilze at room emperatir for 12 hours | AGIC within +10/-20% of nital vlue for Vr 16V
g . : P within +20% of initial value for Vr = 20V
before measuring.
DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage
ﬁtore at §:°C and :35;/0 rellative hun;i.(lj.ity for 500 DCL 3 x initial limit
Humidity ours, with no applied voltage. Stabilize at room 7 within +30/-20% of initial value
temperature and humidity for 1-2 hours before
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
St’lep Tempi;&;)ture”C Duratiols'l(min) +20°C -550C +20°C +85°C +105°C +20°C
Temperature Z 55 S DCL IL* n/a IL* | 10xIL* [125xIL% | IL*
e, +
Stability 2 +85 5 AC/C nfa |+0/-20% | *5% |+20/-0% | +30/-0% | +5%
2 ++12005 2 DF IL* | 1.5xIL%| x| 1.5xILr | 2xIL* IL*
Visual examination no visible damage
Apply 1.3x rated voltage (Ur) at 105°C for CATEGORY ———
2, or apply 1.3x 0.8x rated voltage (Ur) at 105°C for beL initial limit
Surge Voltage CATEGORY 3 fo_r 1000 cyclgs of duration 6 min (30 AC/C within +10/-20% of initial value for Vr < 16V
sec charge, 5 min 30 sec discharge) through a charge within +20/-30% of initial value for Vr = 20V
/ discharge resistance of 1000Q —
DF 1.25 x initial limit
Visual examination no visible damage
. DCL initial limit
Mechanical - — —
MIL-STD-202, Method 213, Condition C AC/C within +5% of initial value
Shock —
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit Initial measurement max. Thr after the removal from dry pack or after pretreatment at 85°C for 24 hours.

TDS-PTNO-0018 | Rev 1
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J-CAP™ Series

Highest Joules/cc Conductive Polymer Solid Electrolytic Chip Capacitors

PRODUCT CATEGORY 5 (TEMPERATURE RANGE -55°C TO +85°C)

212

TEST Condition Characteristics
Visual examination no visible damage
DCL 1.25 x initial limit
Apply rated voltage (Ur) at 85°C for 2000 hours — —

Endurance through a circuit impedance of <0.1Q/V. Stabilize AC/C within +10/-20% of initial value for Vr < 16V
at room temperature for 1-2 hours before within £20% of initial value for Vr = 20V
measuring.

g DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage
‘ DCL 1.25 x initial limit
Store at 85°C, no voltage applied, for 2000 hours. o 0o f
Storage Life Stabilize at room temperature for 1-2 hours AC/C w!th!n Ho7 20@ Of initial value for Vr = 16V
before measuring within +20% of initial value for Vr = 20V
) DF 1.5 x initial limit
ESR 2 x initial limit
Visual examination no visible damage
Store at 65°C and 95% relative humidity for 500 DCL 5 x initial limit
Humidity hours, with no applied voltage. Stabilize at room 7/~ within +40/-20% of initial value
temperature and humidity for 1-2 hours before
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
St;ap Tempfrzaoture°c Durati‘;)g(min) +20°C -550C +20°C +85°C +20°C
Temperature 2 55 15 DCL IL* n/a IL* 10 x IL* IL*
Stability i :gg 1 g AC/C n/a +0/-20% +5% +20/-0% +5%
5 +20 15 DF IL* 1.5xIL* IL* 1.5x IL* IL*
Visual examination no visible damage
Apply 1.3x rated voltage (Ur) at 85°C for 1000 cycles | pcL initial limit
Surge of duration 6 min (30 sec charge, 5 min 30 sec e —
Voltage discharge) through a charge / discharge resistance AC/C within +10/-20% of initial value for Vr < 16V
of 1000Q within +20/-30% of initial value for Vr = 20V
DF 1.25 x initial limit
Visual examination no visible damage
Mechanical DCL initial limit
i
Shock MIL-STD-202, Method 213, Condition C AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +5% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit Initial measurement max. Thr after the removal from dry pack or after pretreatment at 85°C for 24 hours.

TDS-PTNO-0018 | Rev 1
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J-CAP™ Series

Highest Joules/cc Conductive Polymer Solid Electrolytic Chip Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : Conductive Polymer

High Rel.
& Special

Industrial &
Automotive

Standard

F38

miniature
undertab

Standard
Low Profile

High Energy

TCH

COTS+
hermetics

TCS
COTS+
multianode

TCO - TCQ D
150°C auto auto
J
A
)
TCJ
G J

TCN

low profile
undertab

J-CAP™
low profile
undertab

TDS-PTNO-0018 | Rev 1

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —

multianode

Low ESR
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F38 Series

Conductive Polymer, Miniature, Undertab Solid Electrolytic Chip Capacitors

FEATURES

+ Conductive Polymer Electrode
+ Benign Failure Mode Under Recommended Use Conditions

. . . LEAD-FREE
+ Compliant to the RoHS3 directive 2015/863/EU LEAD-FREE COMPATIBLE RoHS
+ SMD Facedown COMPONENT COMPLIANT
+ Small and Low Profile
+ High Volumetric Efficiency
+ 100% Surge Current Tested
APPLICATIONS
* Smartphone + Bulk Decoupling of SoC
* TabletPC (System on Chip)
+ Wireless Module
+ Portable Game
CASE DIMENSIONS: millimeters (inches)
Code | Special Code | EIA Code | EIA Metric L w, w, H S, S,
1.60 ¥ 0.85 & 0.65+0.10 0.80+0.10 0.50+0.10 0.60+0.10
M 0603 1608-09 | g3 ¢s) | (0.0332%) | (0.026+0.004) | (0.031:0.004) | (0.020£0.004) | (0.024+0.004)
1.60 %% 0.85 &% 0.65+0.10 1.00 Max. 0.50£0.10 0.60+0.10
i — BEwE 160810 | (nop3zer) | (0.033%%) | (0.026:0.004) | (0.039Max) | (0.020+0.004) | (0.024+0.004)
R 0805 2012-09 2.00%% 1.25%% 0.90+0.10 0.80+0.10 0.50£0.10 1.000.10
(0.079 28 ) (0.049 982 ) | (0.035+0.004) | (0.031%0.004) | (0.020£0.004) | (0.039+0.004)
2.00%% 125 %% 0.90+0.10 0.80 Max. 0.50£0.10 1.00+0.10
€ oz e 201208 | go79 ) | (0.049 &) | (0.035:0.004) | (0.031Max) | (0.020£0.004) | (0.039+0.004)
U 0402 1106-06 1.10+0.05 0.60+0.05 0.35+0.05 0.55+0.05 0.30£0.05 0.50+0.05
(0.043£0.002) | (0.024+0.002) | (0.014%0.002) | (0.02240.002) | (0.012+0.002) | (0.020+0.002)
- L ,‘ % W‘F MARKING
H U CASE M CASE S CASE
- *Capacitance
Code
EI I: 3 v |:. n:l @ m ’
St Sz Sy Rated Voltage Rated Voltage
Code Code
HOW TO ORDER
F38 1A 225 M M ] |
Type Rated Capacitance Tolerance Case Packaging Special Code
Voltage Code M=+20% Size AXE = Rated temperature 60°C and H
pF code: 1st two digits See Reel Dia | Tape Width dimension 1.0mm Max.
represent significant figures, table (¢180) (mm) AXEH3 = Rated temperature 60°C and H
3rd digit represents multiplier above A 8 ‘ég‘:”smn 1.0mm Max., Low
(number of zeros to follow) LZT = Rated temperature 60°C
LZTH1 = Rated temperature 60°C, Low
ESR
AH1, AH2,
TECHNICAL SPECIFICATIONS AH3 < LOWESR
H8Z = H dimension 0.8mm Max.
Category Temperature Range: -551t0 +105°C
Rated Range: +85°C or +60°C (*2)
Capacitance Tolerance: +20% at 120Hz

Dissipation Factor:

Refer to next page (120Hz)

ESR 100kHz:

Refer to next page (120Hz)

Leaking Current:

Refer to next page

At 20°C after application of rated voltage for 5 minutes

Provided that:

After 5 minute’s application of rated voltage, leakage current at 105°C
10 times or less than 20°C specified value.

Termination Finish:

M, S case: Gold Plating (standard), U case: Sn Plating (standard)

*2 LZT and AXE: Rated temperature +60°C, Surge and Endurance test temperature +60°C
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F38 Series

Conductive Polymer, Miniature, Undertab Solid Electrolytic Chip Capacitors

CAPACITANCE AND RATED VOLTAGE RANGE THE CORRELATIONS AMONG RATED
(LETTER DENOTES CASE SIZE) VOLTAGE, SURGE VOLTAGE
Capaci Rated Voltage «Cap AND DERATED VOLTAGE
uF | Code 4v 6.3V 4% " 16V | 25V | 30V | 35V | 38V | o 40
(06) (0J) (0K) (1A) (19) | (1E) | (38) | (V) | (1X) F38 (Standard)
1.0 | 105 U S A Rated Voltage (V) <85°C 63| 8 [ 10 | 16 | 25 |30|35| 38
2.2 | 225 M M J 85°C Surge Voltage (V) 8 [10] 13 ] 21 [32([39]46] 49
3.3 | 335 M S N 105°C Derated Voltage (V)| 5 [6.3] 8 | 13 | 20 [24[28] 30
4.7 | 475 U M/S S S S
10 | 106 M/M(AH1,AH2)/S/U M/M(AHT)/S| S a
2 || M/M(AS\I(-I':»H‘:;'”)/S/ M*4/S J F38-LZT, F38-AXE
33 | 336 M**/S Qrxk G*x n Rated Voltage (V) <60°C 4 6.3 10
= | M*4/M*4(H3)/S/ s - s 60°C Surge Voltage (V) 5.2 8 13
S(AH1)/S*** 85°C Derated Voltage (V) 2.8 4.5 7.2
68 | 686 S** w 105°C Derated Voltage (V) 2 3.3 5
100 | 107 | S** S**/S**(H1) A
Released ratings, (Low ESR)
Engineering Samples - Please Contact KYOCERA AVX
*4 (AXE) Rated temperature 60°C and H dimension 1.0mm Max. Please contact KYOCERA AVX when you need detail
spec.
*E(LZT) Rated temperature 60°C. Please contact KYOCERA AVX when you need detail spec.
*** (H8Z) H dimension 0.8mm Max.
Please contact to your local KYOCERA AVX sales office when these series are being designed in your application.
RATINGS & PART NUMBER REFERENCE
Part Number Greodin | SOREELEY) R DCL (uA) e 1%%?&% 100kHz RS Current (nA) *BAC/C | gL
(MF) Voltage (V) 120Hz (%) (mQ) 45°C | 60°C | 85°C 105°C (%)
4 Volt
F380G107MSALZT | S [ 100 [ 4 [ 80.0 [ 10 [ 200 | 474 ] 332 | - | 237 ] * [ 3
6.3 Volt
F380J105MUA U 1 6.3 0.6 6 1500 100 = 70 50 & &
F380J475MUA U 4.7 6.3 20.0 10 1500 100 - 70 50 * 3
F380J106MMA M 10 6.3 10.0 8 500 224 = 157 112 L 3
F380J106MMAAH1 M 10 6.3 10.0 8 300 289 - 202 144 * 3
F380J106MMAAH2 M 10 6.3 10.0 8 200 354 - 247 177 i 3
F380J106MSA S 10 6.3 6.3 10 250 424 - 297 212 * 3
F380J106 MUA U 10 6.3 20.0 10 1500 100 - 70 50 * 3
F380J226MMA M 22 6.3 13.9 10 500 224 - 157 112 * 3
F380J226MMAAH3 M 22 6.3 13.9 10 300 289 = 202 144 & 3
F380J226 MMAAH]1 M 22 6.3 13.9 10 200 354 - 247 177 * 3
F380J226MSA S 22 6.3 13.9 10 200 474 = 332 237 & 3
F380J226MSAAH1 S 22 6.3 13.9 10 150 548 - 383 274 * 3
F380J336MMALZT M 88 6.3 41.6 10 500 224 157 = 112 u 8]
F380J336MSA S 33 6.3 20.8 10 200 474 - 332 237 * 3
F380J476MMAAXE M 47 6.3 59.2 10 500 224 157 = 112 U 3
F380J476MMAAXEH3 M 47 6.3 59.2 10 300 289 202 - 144 * 3
F380J476MSA S 47 6.3 29.6 10 200 474 - 332 237 * 3
F380J476MSAAH1 S 47 6.3 29.6 10 150 548 - 383 274 * 3
F380J476 MSAH8Z S 47 6.3 29.6 10 200 474 = 332 237 o 8
F380J686MSALZT S 68 6.3 86.0 10 200 474 332 - 237 * 3
F380J107MSALZT S 100 6.3 126.0 10 200 474 332 = 237 & 3
F380J107MSALZTH1 S 100 6.3 126.0 10 150 548 383 - 274 * 3
8 Volt
F380K336MSAH8Z | S [ 33 [ 8 [ 26.4 [ 10 [ 200 [ 474 T - 1 332 [ 237 ] * [ 3
F380K476MSA | S [ 47 [ 8 [ 37.6 [ 10 [ 200 [ 474 1 - 1 332 | 237 ] * [ 3
10 Volt
F381A225MMA M 2.2 10 10.0 6 500 224 = 157 112 L 3
F381A475MMA M 4.7 10 10.0 6 500 224 - 157 112 * 3
F381A475MSA S 4.7 10 4.7 10 300 387 = 271 194 U 3
F381AT106MMA M 10 10 10.0 15 500 224 - 157 112 * 3
F381A106MMAAH1 M 10 10 10.0 15 300 289 - 202 144 * 3
F381AT106MSA S 10 10 10.0 6 200 474 - 332 237 * 3
F381A226 MMAAXE M 22 10 44.0 10 500 224 157 - 112 * 3
F381A226MSA S 22 10 22.0 10 200 474 - 332 237 * 3
F381A336MSALZT S 33 10 99.0 10 200 474 332 = 237 & 8
F381A476MSALZT S 47 10 94.0 10 200 474 332 - 237 * 3
16 Volt
F381C106MSA | S [ 10 [ 16 [ 16.0 [ 10 [ 500 [ 300 | - [ 210 | 150 | * [ 3

*3: AC/C Marked “*"
Moisture Sensitivity Level (MSL) is defined according to J-STD-020
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F38 Series

Conductive Polymer, Miniature, Undertab Solid Electrolytic Chip Capacitors

. ESR @ 100kHz RMS Current (mA)
. Capacitance Rated DF @ *3 AC/C
RartNumber Case Size (F) | voltage (v) | PCE(MA) | 1001z (%) "(’:"“)';" 45°C | 60°C | 85'c | 105°C %) MSL
25 Volt
F381E225MMA M 2.2 25 10.0 10 500 224 - 157 112 * 3
F381E335MMA M 3.3 25 10.0 10 500 224 - 157 112 * 3
F381E475MSA S 47 25 11.8 10 500 300 - 210 150 * 3
30 Volt
F381S475MSA | S [ 4.7 [ 30 [ 14.1 [ 10 [ 500 [ 300 [ - [ 210 [ 150 ] * [ 3
35 Volt
F381V335MSA | S [ 3.3 [ 35 [ 1.6 [ 10 [ 500 [ 00 | - [ 210 | 150 | * [ 3
38 Volt
F381X105MSA | S [ 1 [ 38 [ 3.8 [ 10 [ 500 [ 300 [ - [ 210 [ 150 ] * [ 3
*3: AC/C Marked “*"
Moisture Sensitivity Level (MSL) is defined according to J-STD-020
Item All Case (%)
Damp Heat, steady state -20 to +30
Rapid change of temperature +20
Resistance soldering heat +20
Surge +20
Endurance +20
RECOMMENDED DEREATING FACTOR
Voltage and temperature derating as percentge of Vr
F38 LZT, AXE
100% 100% 100%
95%
90% 80% 80%

Recommended Application
85% | Voltage for Vr <6.3V
80% 60%
75% 50%

70% 40% 40%

65%
60% 20%
55%

50%
-55°C 85°C 105°C

QUALIFICATION TABLE

0%
-55°C 0°C 60°C 105°C

F38 series (Temperature Range -55°C to +105°C)

TEST

Condition
At 40°C, 90 to 95% R.H., 500 hours (No voltage applied)
Damp Heat Capacitance Change .. Refer to the table above (*3)
(Steady State) Dissipation Factor 200% or less of initial specified value

Leakage Current ..300% or less of Initial specified value
At-55°C / +105°C, 30 minutes each, 5 cycles

Capacitance Change ........... Refer to the table above (*3)
Dissipation Factor ...200% or less of initial specified value
Leakage Current ..400% or less of initial specified value
5 seconds reflow at 260°C

Resistance to Capacitance Change ...
Soldering Heat Dissipation Factor ... .200% or less of initial specified value

Leakage Current ..300% or less of initial specified value

After application of surge voltage in series with a 1kQ resistor at the rate of 30 seconds ON, 30 seconds OFF,

for 1000 successive test cycles at 85°C or 60°C (*2), capacitors shall meet the characteristic requirements in the table above.
Surge Capacitance Change ........... Refer to the table above (*3)

Dissipation Factor ... 200% or less of initial specified value

Leakage Current .........cce... 300% or less of initial specified value

After 1000 hours’ application of rated voltage in series with a 3Q resistor at 85°C or 60°C (*2),

capacitors shall meet the characteristic requirements in the table above.

Endurance Capacitance Change .. .. Refer to the table above (*3)

Dissipation Factor ... 200% or less of initial specified value

Leakage Current .. 400% or less of initial specified value

Temperature Cycles

.. Refer to the table above (*3)

After applying the pressure load of 5N for 1041 seconds horizontally to the center of capacitor side body which i O -
Shear Test has no electrode and has been soldered beforehand on a substrate, there shall be found neither exfoliation nor 5N (0.51kg - )

its sign at the terminal electrode. For 101 seconds

Keeping a capacitor surface-mounted on a substrate upside down and supporting the substrate at both of R230 [=-20mm

the opposite bottom points 45mm apart from the center of capacitor, the pressure strength is applied with a
specified jig at the center of substrate so that the substrate may bend by Tmm as illustrated. Then, there shall be
found no remarkable abnormality on the capacitor terminals. 25mm ' 45mm
*2 LZT and AXE: Rated temperature 60°C, Surge and Endurance test temperature 60°C

Terminal Strength
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F38 Series

Conductive Polymer, Miniature, Undertab Solid Electrolytic Chip Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : Conductive Polymer

High Rel. TCH TCB CT(}?;S
& Special COTS.+ COTS+ 1S+
hermetics \ J multianode
A
Industrial & TCO TCQ
Automotive 150°C auto auto
;ﬂ_/
rﬁ
Standard TCJ
. J
Standard F38 TCN

miniature
undertab

low profile

Low Profile undertab

J-CAP™

High Energy low profile

undertab
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TCO Series

High Temperature Automotive Polymer Chip Capacitors

FEATURES

+ Conductive Polymer Electrode

+ Benign Failure Mode Under Recommended Use Conditions

+ Robust Design for Automotive Applications LEAD]_“F%/;E&E};EETIBLE
+ Meets Requirements of AEC-Q200 COMPONENT

+ -5510 +150°C Operation Temperature

+ Humidity 85°C/85%RH, Vr, 1000 Hours

+ Basic Reliability 1%/1000hrs@85°C Vr with 60% Confidence Level

+ DCLO.1CV RoHS

+ 3x reflow 260°C Compatible COMPLIANT
+ 100% Surge Current Tested

L w——|
h 4"_r!'” APPLICATIONS

d b M DC/DC converters, Telecommunication (coupling/decoupling), Industrial & special,
_L l Automotive (body electronics, cabin controls, infotainment, comfort, after market etc)
'4 A L'H s 4 A F 4 w, l* Not recommended for use of conductive polymer parts in high power applications. For

more information please see KYOCERA AVX automotive application guide at

kyocera-avx.com, or contact manufacturer.

MARKING
oymerLog, JPRC1aNCS ValuenoF - Rated Votage KYOCERA AVX's qualification of TCO capacitors meets requirements of AEC-Q200. TCO
olymer Logo =10yl = . . . . o1
series is manufactured in an IATF 16949 certified facility.
CASE DIMENSIONS: millimeters (inches)
Code | EIA [ EIA L+0.20 | W+0.20(0.008) | H+0.20 (0.008) W1£0.20 | A+0.30(0.012) I,
Code | Metric | (0.008) -0.10 (0.004) -0.10 (0.004) (0.008) -0.20 (0.008) :
B nodes) " Code D | 2917 | 7343-31]7.30(0.287) | 4.30(0.169) 2.90 (0.114) 2.40(0.094) | 1.30(0.051) 4.40 (0.173)
W1 dimension applies to the termination width for A dimensional area only.
HOW TO ORDER
TCO D 106 M 050 # 0150 E
Type Case Size Capacitance Code Tolerance Rated DC Voltage Packaging ESR in mQ Additional
See table pF code: 1st two digits M = +20% 025 =25Vdc R =Pure Tin 7" Reel Character
above represent significant figures, 050 = 50vdc S =Pure Tin 13" Reel E = Black resin

3rd digit represents multiplier
(number of zeros to follow)

TECHNICAL SPECIFICATIONS

Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 10 pF to 33pF

Capacitance Tolerance: +20%

Leakage Current DCL: 0.1CV

Temperature Range: -55°C to +150°C

Meets requirements of AEC-Q200

NOTE: Conductive Polymer Capacitors are designed to operate within the limits of the environmental conditions specified for each series. If operated continuously at their maximum
temperature and / or humidity limit, or beyond these limits, capacitors may exhibit a parametric shift in capacitance and increases in ESR. These changes may occur earlier if the specified
environmental conditions are exceeded. Similarly, their normal operational time period will be significantly extended if their general duty cycle includes operation below maximum temperature
within humidity controlled environments. Careful attention should be paid to maximum temperature with associated high humidity environments as well as voltage derating, ripple current
and current surges. Please reference the KYOCERA AVX Conductive Polymer Capacitor Guidelines for more information or contact factory for application assistance.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TCO Series

High Temperature Automotive Polymer Chip Capacitors

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V) @ 105°C
uF Code 25V (E) 35V (V) 50V (T)
10 106 D(150)
15 156

22 226

33 336 D(100)

Released ratings, (ESR ratings in mOhms in parentheses)
Note: Voltage ratings are minimum values. KYOCERA AVX reserves the right to supply higher volage ratings in the same case size, to the same reliability standards.

RATINGS & PART NUMBER REFERENCE

. Maximum DCL DF ESR Max 100kHz RMS Current (mA) Humidity
Part Number g‘.‘se EREEETE v Rmated OperatingTemp.| Max | Max | @100kHz 85°C/85% RH, | MSL
ize G oltage (V) 0 @A) | e ma) | 45°C | ssec | 10s°c | 125°C | 150°C | i hrs)
25 Volt
TCOD336M025#0100E | D | 33 [ 25 | 150 [ 825 [ 10 ] 100 [ 1500 [ 1050 | 675 | 375 | 225 | 1000 [ 3
50 Volt
TCOD106M050#0150E [ D | 10 [ 50 ] 150 [ 50 [ 10 ] 150 [ 1225 [ 857 | 551 | 306 | 184 | 1000 [ 3

Moisture Sensitivity Level (MSL) is defined according to J-STD-020.
All technical data relates to an ambient temperature of +25C.

Capacitance and DF are measured at 120Hz, 0.5RMS with DC bias of 2.2 volts.
DCL is measured at rated voltage after 5 minutes.

ESR allowed to move up to 1.25 times catalog limit post mounting.

For typical weight and composition see page 259.

RECOMMENDED DERATING FACTOR

Voltage and temperature
derating as percentage of Vr

Rated Operating Temperature
voltage | <85°C | 105°C | 150°C
<10V 90% 90% 60%
=16V 80% 80% 54%

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 21 9
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TC

O Series

High Temperature Automotive Polymer Chip Capacitors

QUALIFICATION TABLE

TCO series (Temperature range -55°C to 150°C)

TEST — —
Condition Characteristics
Visual examination no visible damage
Apply rated voltage (Ur) at 105°C for 2000hrs and DCL 2 x initial limit
2/3 rated voltage (Ur) at 150°C for 1000 hours — —
A thin +10/-20% of initial val
Endurance through a circuit impedance of <0.1Q/V. Stabilize at c/e w |n 9/ _0 o ot infia’ value
room temperature for 1-2 hours before measuring. DF 2 x initial limit
ESR 2 x initial limit
Visual examination no visible damage
Store at 150°C, no voltage applied, for 1000 hours. DCL 2 initial limit
Storage Life Stabilize at room temperature for 1-2 hours before AC/C within +10/-20% of initial value
measuring. DF 2 x initial limit
ESR 2 x initial limit

Apply rated voltage (Ur) at 85°C, 85% relative
humidity for 1000 hours. Stabilize at room

Visual examination

no visible damage

DCL

2 x initial limit

. - Thin +35/-5% of Infti
Biased Humidity temperature and humidity for 1-2 hours before AC/C W|th|rT .?5/.5 oAOf initial value
measuring. DF 1.5 x initial limit
ESR 2 x initial limit
Stfp Tempf’;g“'e"c D“ra“fg(mi") +20°C | -55°C | +20°C | +105°C | +150°C | +20°C
2 - 1
Temperature 3 +5250 12 DCL IL* n/a IL* 10xIL* [ 12.5xIL* IL*
Stability 7 7105 15 AC/C nfa | $20% | $5% | %20% | +30% | +5%
5 +150 15 . N N N N .
6 +20 15 DF I I I 1.5xIL 1.5xIL 1L
Visual examination no visible damage
DCL initial limit
. within +10/-20% of initial value for Vr< 10V
Surge Voltage Apply 1.3x 2/3x rated vgltage (Un) at‘ 150°C for Ac/c within +20/-30% of initial value for Vr = 16V
1000 cycles, charge / discharge resistance 33Q.
DE initial limit for Vr < 10V
1.25x initial limit for Vr = 16V
ESR 1.25 x initial limit
Visual examination no visible damage
. DCL initial limit
Mechanical " — —
MIL-STD-202, Method 213, Condition F AC/C within +10% of initial value
Shock —
DF initial limit
ESR 1.25 x initial limit
Visual examination no visible damage
DCL initial limit
Vibration MIL-STD-202, Method 204, Condition D AC/C within +10% of initial value
DF initial limit
ESR 1.25 x initial limit
*Initial Limit
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For use outside of recommended conditions and special request, please contact KYOCERA AVX.

Initial measurement max. 1hr after the removal from dry pack or after pretreatment at 85°C for 24 hours.
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TCO Series

High Temperature Automotive Polymer Chip Capacitors

SOLID ELECTROLYTIC CAPACITOR ROADMAP

SERIES LINE UP : Conductive Polymer

High Rel.
& Special

Industrial &
Automotive

Standard

F38

miniature
undertab

Standard
Low Profile

High Energy

TCH
COTS+

hermetics

r
TCO TCQ
150°C auto auto

TCS

COTS+
multianode

—

TCM

TCN

low profile
undertab

J-CAP™

low profile
undertab

TDS-PTNO-0002 | Rev 1

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —

multianode

Low ESR

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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Introduction
Foreword

KYOCERA AVX offers a broad line of solid Tantalum capacitors in a
wide range of sizes, styles, and ratings to meet any design needs. This
catalog combines into one source KYOCERA AVX’s leaded tantalum
capacitor information from its worldwide tantalum operations.

The TAP/TEP is rated for use from -55°C to +85°C at rated voltage
and up to +125°C with voltage derating. There are three preferred
wire forms to choose from which are available on tape and reel, and
in bulk for hand insertion.

KYOCERA AVX has a complete tantalum applications service
available for use by all our customers. With the capability to
prototype and mass produce solid tantalum capacitors in special
configurations, almost any design need can be fulfilled.

DIPPED RADIAL CAPACITORS

SOLID TANTALUM RESIN DIPPED
SERIES TAP/TEP

And if the customer requirements are outside our standard testing,
KYOCERA AVX will work with you to define and implement a test or
screening plan.

KYOCERA AVX is determined to become the world leader in tantalum
capacitor technology and has made, and is continuing to make,
significant investments in equipment and research to reach that end.
We believe that the investment has paid off with the devices shown
on the following pages.

The TAP/TEP resin dipped series of miniature tantalum capacitors is available for individual needs in both commercial and professional
applications. From computers to automotive to industrial, KYOCERA AVX has a dipped radial for almost any application.

Resin encapsulation

Tantalum wire

Terminal Wire

222

Tantalum Graphite
Silver
Solder
Manganese
dioxide
Tantalum
pentoxide

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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Dipped Radial Capacitors

Wire Form Outline

SOLID TANTALUM RESIN DIPPED TAP/TEP
Preferred Wire Forms

<D
Figure 1 ‘
Wire Form C T
T
L
—_— S

d—ll<

2.0 (0.079)
min

s

Figure 2

<D —

Wire Form B ¥
Hy + 4 (0.16)
—_— S

LI—A! 3
8

d—ll=

<D
Figure 3 )
Wire Form S
2.0(0.08) H
max 1
| .
f )
/ v
— S | _L
d—ll« 1
2 (0.079)
min

Non-Preferred Wire Forms (Not recommended for new designs)

Figure 4 <D Figure 5 Figure 6 <D
| ~ ~
H + 3.8 (0.15) H, max ¢
max +0.118
l (3.0)
1 0.079 (2) —T f
1,10 +0.25 min ! L
oo 1 I P . s }
(0-4 75.004) ‘ l
- s = dofle 1t - d—ll-
Wire Form F Wire Form D Wire Form G
DIMENSIONS millimeters (inches)
Wire Form Figure Case Size L (see note 1) S d Sufﬁlz(aezk:\?;?lgble*
Preferred Wire Forms
ccs  Bulk
. 16.044.00 5.0041.00 0.50+0.05
- R*
c Figure 1 A-R (0.630+0.160) (0.200+0.040) (0.020+0.002) v Eg:ﬁfner'no
8 Fiaure 2 A g 16.0£4.00 5.00£1.00 0.500.05 BRW  Tape/Reel
g (0.630+0.160) (0.200+0.040) (0.020£0.002) BRS  Tape/Ammo
SCS  Bulk
. 16.0£4.00 2.50+0.50 0.500.05
S Figure 3 A-Jr (0.6300.160) (0.1000.020) (0.020£0.002) gg\é’ Eggfiﬁﬂno
Non-Preferred Wire Forms (Not recommended for new designs)
. 3.900.75 5.000.50 0.500.05
i AU Sl (0.1550.030) (0.200£0.020) (0.020£0.002) e Bl
DCS Bulk
. 16.0£4.00 2.500.75 0.500.05
D Figure 5 A-H* (0.630+0.160) (0.100+0.020) (0.020+0.002) g%" igg:;i;er'no
. 16.0£4.00 3.1840.50 0.500.05
< D e (0.630+0.160) (0.125:0.020) (0.020+0.002) RIS
Similar to 16.0£4.00 6.35£1.00 0.500.05
H Figure 1 A-R (0.630£0.160) (0.25040.040) (0.020£0.002) HSB Bulk

Notes:

(2) For D, H, and H1 dimensions, refer to individual product on following pages.
* For case size availability in tape and reel, please refer to pages 253-254.

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —

(1) Lead lengths can be supplied to tolerances other than those above and should be specified in the ordering information.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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Dipped Radial Capacitors
TAP Series

SOLID TANTALUM RESIN DIPPED CAPACITORS

TAP is a professional grade device manufactured with a flame retardant coating and featuring low leakage
current and impedance, very small physical sizes and exceptional temperature stability. It is designed and
conditioned to operate to +125°C (see page 282 for voltage derating above 85°C) and is available loose or
taped and reeled for auto insertion. The 15 case sizes with wide capacitance and working voltage ranges
means the TAP can accommodate almost any application.

MAXIMUM CASE DIMENSIONS: millimeters (inches) ‘

Wire C,EGH B,S,D
Case H *H, D
A 8.50 (0.330) 7.00 (0.280) 4.50 (0.180) LEAD-FREE
B 9.00 (0.350) | 7.50(0.300) | 4.50(0.180) A oMo
C 10.0 (0.390) 8.50 (0.330) 5.00 (0.200)
D 10.5(0.410) 9.00 (0.350) 5.00 (0.200)
E 10.5(0.410) 9.00 (0.350) 5.50 (0.220)
F 11.5 (0.450) 10.0 (0.390) 6.00 (0.240)
G 11.5(0.450) 10.0 (0.390) 6.50 (0.260) RoHS
H 12.0 (0.470) 10.5(0.410) 7.00 (0.280) COMPLIANT
J 13.0 (0.510) 11.5 (0.450) 8.00 (0.310)
K 14.0 (0.550) 12.5(0.490) 8.50 (0.330)
L 14.0 (0.550) 12.5 (0.490) 9.00 (0.350)
M 14.5 (0.570) 13.0(0.510) 9.00 (0.350)
N 16.0 (0.630) 9.00 (0.350)
P 17.0 (0.670) 10.0 (0.390)
R 18.5(0.730) 10.0 (0.390)
Py
HOW TO ORDER
TAP 475 M 035 SCS
Type Capacitance Code Capacitance Tolerance Rated DC Voltage Suffix indicating wire form
pF code: 1st two digits K=+10% and packagin:
represent significant M = +20% (see page 246
figures, 3rd digit represents (For J = +5% tolerance,
multiplier (number of zeros please consult factory)
to follow)

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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Dipped Radial Capacitors

TAP Series
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.10 pF to 330 pF
Capacitance Tolerance: +20%; +10% (£5% consult your representative for details)
Rated Voltage DC (Vy) <+85°C: | 6.3 10| 16 | 20 [25| 35 |50
Category Voltage (V) < +125°C: 4 16310 |13 |16| 23 |33
Surge Voltage (V) < +85°C: 8 |13| 20 | 26 | 33| 46 | 65
Surge Voltage (V) < +125°C: 5 19112162128 |40
Temperature Range: -55°C to +125°C
Environmental Classification: 55/125/56 (IEC 68-2)
Dissipation Factor: <0.04 for C, 0.1-1.5uF

<0.06 for C; 2.2-6.8uF

<0.08 for C; 10-68uF

<0.10 for C; 100-330uF
Reliability: 1% per 1000 hrs. at 85°C with 0.1Q/V series impedance, 60% confidence level.
Qualification: CECC 30201 - 032

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V)

HF Code 6.3V 10v 16V 20V 25V 35V 50V
0.10 104 A A
0.15 154 A A
0.22 224 A A
0.33 334 A A
0.47 474 A A
0.68 684 A B

1.0 105 A A A C

1.5 155 A A A A D

2.2 225 A A A A B E

3.3 335 A A A B B C F

4.7 475 A A B C C E G

6.8 685 A B C D D F H

10 106 B C D E E F J

15 156 (03 D E F F H K

22 226 D E F H H K L

33 336 E F F J J M

47 476 F G J K M N

68 686 G H L N N
100 107 H K N N
150 157 K N N
220 227 M P R
330 337 P R

Values outside this standard range may be available on request.
KYOCERA AVX reserves the right to supply capacitors to a higher voltage rating, in the same case size, than that ordered.

MARKING

Polarity, capacitance, rated DC voltage, and an "A" (KYOCERA AVX
logo) are laser marked on the capacitor body which is made of flame
retardant gold epoxy resin with a limiting oxygen index in excess of 30
(ASTM-D-2863).

+ Polarity + Tolerance code:
+ Capacitance +20% = Standard (no marking)
* Voltage +10% = “K” on reverse side of unit

+ KYOCERA AVX

+5% ="J" on reverse side of unit
logo

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 22 5
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Dipped Radial Capacitors

TAP Series
RATINGS AND PART NUMBER REFERENCE
. ES .
PartNumber | §25¢ ca"a(ﬁ',:‘?“"e (Du% % Ma.:.Rn) PartNumber | §35e c""a‘jﬁ""e RJCAIS % MaEf.Rn)
Max. Max. @ 100 kHz Max. Max. @ 100 kHz

6.3 volt @ 85°C (4 volt @ 125°C 25 volt @ 85°C (16 volt @ 125°C
TAP 335(*)006 A 3.3 0.5 6 13.0 TAP 105(*)025 A 1.0 0.5 4 10.0
TAP 475(*)006 A 4.7 0.5 6 10.0 TAP 155(*)025 A 1.5 0.5 4 8.0
TAP 685(*)006 A 6.8 0.5 6 8.0 TAP 225(*)025 A 22 0.5 6 6.0
TAP 106(*)006 B 10 0.5 8 6.0 TAP 335(*)025 B 3.3 0.6 6 5.0
TAP 156(*)006 C 15 0.8 8 5.0 TAP 475(*)025 C 4.7 0.9 6 4.0
TAP 226(*)006 D 22 1.1 8 3.7 TAP 685(*)025 D 6.8 1.3 6 3.1
TAP 336(*)006 E 33 1.7 8 3.0 TAP 106(*)025 E 10 2.0 8 2.5
TAP 476(*)006 F 47 2.4 8 2.0 TAP 156(*)025 F 15 3.0 8 2.0
TAP 686(*)006 G 68 3.4 8 1.8 TAP 226(*)025 H 22 4.4 8 1.5
TAP 107(*)006 H 100 5.0 10 1.6 TAP 336(*)025 J 33 6.6 8 1.2
TAP 157(*)006 K 150 7.6 10 0.9 TAP 476(*)025 M 47 9.4 8 1.0
TAP 227(*)006 M 220 11.0 10 0.9 TAP 686(*)025 N 68 13.6 8 0.8
TAP 337(*)006 P 330 16.6 10 0.7 35 volt @ 85°C (23 volt @ 125°C,

10 volt @ 85°C (6.3 volt @ 125°C) TAP 104(*)035 A 0.1 0.5 4 26.0
TAP 225(*)010 A 22 0.5 6 13.0 TAP 154(*)035 A 0.15 0.5 4 21.0
TAP 335(*)010 A 3.3 0.5 6 10.0 TAP 224(*)035 A 0.22 0.5 4 17.0
TAP 475(*)010 A 47 0.5 6 8.0 TAP 334(*)035 A 0.33 0.5 4 15.0
TAP 685(*)010 B 6.8 0.5 6 6.0 TAP 474(*)035 A 0.47 0.5 4 13.0
TAP 106(*)010 C 10 0.8 8 5.0 TAP 684(*)035 A 0.68 0.5 4 10.0
TAP 156(*)010 D 15 1.2 8 37 TAP 105(*)035 A 1.0 0.5 4 8.0
TAP 226(*)010 E 22 1.7 8 2.7 TAP 155(*)035 A 1.5 0.5 4 6.0
TAP 336(*)010 F 33 2.6 8 2.1 TAP 225(*)035 B 2.2 0.6 6 5.0
TAP 476(*)010 G 47 3.7 8 1.7 TAP 335(*)035 © 3.3 0.9 6 4.0
TAP 686(*)010 H 68 5.4 8 1.3 TAP 475(*)035 E 4.7 1.3 6 3.0
TAP 107(*)010 K 100 8.0 10 1.0 TAP 685(*)035 F 6.8 1.9 6 2.5
TAP 157(*)010 N 150 12.0 10 0.8 TAP 106(*)035 F 10 2.8 8 2.0
TAP 227(*)010 P 220 17.6 10 0.6 TAP 156(*)035 H 15 42 8 1.6
TAP 337(*)010 R 330 20.0 10 0.5 TAP 226(*)035 K 22 6.1 8 1.3

16 volt @ 85°C (10 volt @ 125°C TAP 336(*)035 M 33 9.2 8 1.0
TAP 155(*)016 A 1.5 0.5 4 10.0 TAP 476(*)035 N 47 10.0 8 0.8
TAP 225(*)016 A 2.2 0.5 6 8.0 50 volt @ 85°C (33 volt @ 125°C,
TAP 335(*)016 A 3.3 0.5 6 6.0 TAP 104(*)050 A 0.1 0.5 4 26.0
TAP 475(*)016 B 4.7 0.6 6 5.0 TAP 154(*)050 A 0.15 0.5 4 21.0
TAP 685(*)016 C 6.8 0.8 6 4.0 TAP 224(*)050 A 0.22 0.5 4 17.0
TAP 106(*)016 D 10 1.2 8 3.2 TAP 334(*)050 A 0.33 0.5 4 15.0
TAP 156(*)016 E 15 1.9 8 2.5 TAP 474(*)050 A 0.47 0.5 4 13.0
TAP 226(*)016 F 22 2.8 8 2.0 TAP 684(*)050 B 0.68 0.5 4 10.0
TAP 336(*)016 F 33 4.2 8 1.6 TAP 105(*)050 C 1.0 0.5 4 8.0
TAP 476(*)016 J 47 6.0 8 13 TAP 155(*)050 D 15 0.6 4 6.0
TAP 686(*)016 L 68 8.7 8 1.0 TAP 225(*)050 B 2.2 0.8 6 3.5
TAP 107(*)016 N 100 12.8 10 0.8 TAP 335(*)050 F 33 1.3 6 3.0
TAP 157(*)016 N 150 19.2 10 0.6 TAP 475(*)050 G 4.7 1.8 6 2.5
TAP 227(*)016 R 220 20.0 10 0.5 TAP 685(*)050 H 6.8 2.7 6 2.0

20 volt @ 85°C (13 volt @ 125°C, TAP 106(*)050 J 10 4.0 8 1.6
TAP 105(*)020 A 1.0 0.5 4 10.0 TAP 156(*)050 K 15 6.0 8 1.2
TAP 155(*)020 A 1.5 0.5 4 9.0 TAP 226(*)050 L 22 8.8 8 1.0
¥2g ggggggzg g §§ gg 2 ;g (*) Insert capacitance tolerance code; M for +20%, K for +10% and J for +5%

: . - NOTE: Voltage ratings are minimum values. KYOCERA AVX reserves the right to

TAP 475(*)020 c 47 0.7 6 4.5 supply higher voltage ratings in the same case size.
TAP 685(*)020 D 6.8 1.0 6 3.6
TAP 106(*)020 E 10 1.6 8 2.9
TAP 156(*)020 F 15 2.4 8 2.3
TAP 226(*)020 H 22 3.5 8 1.8
TAP 336(*)020 J 33 5.2 8 1.4
TAP 476(*)020 K 47 7.5 8 1.2
TAP 686(*)020 N 68 10.8 8 0.9
TAP 107(*)020 N 100 16.0 10 0.6

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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Dipped Radial Capacitors
TEP Series Tin-Lead (Sn/Pb) Finish Product

CASE DIMENSIONS:

TEP is a Tin—Lead finish version of the conformally coated tantalum radial leaded capacitor (TAP), It
is a professional grade device manufactured with a flame retardant coating and featuring low leakage
current and impedance, very small physical sizes and exceptional temperature stability, available in
bulk and T&R packaging for auto insertion. The wide range of Capacitance, working voltages and

case sizes enables TEP to accommodate to almost any application.

millimeters (inches)

Not RoHS Compliant

Wire C,FGH B,S,D
Case H *H, D
A 8.50 (0.335) 7.00 (0.276) 4.50 (0.177)
B 9.00 (0.354) 7.50 (0.295) 4.50 (0.177)
C 10.0 (0.394) 8.50 (0.335) 5.00 (0.197)
D 10.5(0.413) 9.00 (0.354) 5.00 (0.197) <D
E 10.5(0.413) 9.00 (0.354) 5.50 (0.217) ‘ *‘
F 11.5(0.453) 10.0 (0.394) 6.00 (0.236)
G 11.5(0.453) 10.0 (0.394) 6.50 (0.256) 0
H 12.0 (0.472) 10.5 (0.413) 7.00 (0.276)
J 13.0 (0.512) 11.5(0.453) 8.00 (0.315) L
K 14.0 (0.551) 8.50 (0.335) H
L 14.0 (0.551) 9.00 (0.354)
M 14.5(0.571) 9.00 (0.354)
N 16.0 (0.630) 9.00 (0.354)
P 17.0 (0.669) 10.0 (0.394)
R 18.5(0.728) 10.0 (0.394)
HOW TO ORDER
TEP 106 016 SCS
Type Capacitance Code Capacitance Tolerance Rated DC Voltage Suffix indicating wire form
pF code: 1st two digits K=1210% and packagin:
represent significant M = +20% (see page 246

figures, 3rd digit represents
multiplier (number of zeros

to follow)

(For J = 5% tolerance,
please consult factory)

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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Dipped Radial Capacitors

TEP Series
TECHNICAL SPECIFICATIONS
Technical Data: All technical data relate to an ambient temperature of +25°C
Capacitance Range: 0.10 pF to 330 pF
Capacitance Tolerance: +10%; +20% (5% consult your representative for details)
Rated Voltage DC (V) <+85°C: | 6.3 10| 16 | 20 | 25| 35| 50
Category Voltage (V,) < +125°C: 4 16.3| 10 | 13|16 | 23 | 33
Surge Voltage (V) < +85°C: 8 [13| 20 | 26 |33 | 46 | 65
Surge Voltage (V) < +125°C: 5 19|12 |16 |21| 28 |40
Temperature Range: -55°C to +125°C
Dissipation Factor: <0.04 for C; 0.1-1.5uF

<0.06 for C, 2.2-6.8uF
<0.08 for C, 10-68pF
<0.10 for C, 100-330uF
Reliability: 1% per 1000 hrs. at 85°C, V; with 0.1Q/V series impedance, 60% confidence level.

CAPACITANCE AND RATED VOLTAGE RANGE
(LETTER DENOTES CASE SIZE)

Capacitance Rated Voltage DC (V)

HF Code 6.3V 10V 16V 20V 25V 35V 50V
0.10 104 A A
0.15 154 A A
0.22 224 A A
0.33 334 A A
0.47 474 A A
0.68 684 A B

1.0 105 A A A C

1.5 155 A A A A D

2.2 225 A A A A B E

3.3 335 A A A B B Cc F

4.7 475 A A B C C E G

6.8 685 A B (03 D D F H

10 106 B C D E E F J

15 156 C D E F F H K

22 226 D E F H H K L

33 336 E F F J J M

47 476 F G J K M N

68 686 G H L N N
100 107 H K N N
150 157 K N N
220 227 M P R
330 337 P R

Values outside this standard range may be available on request.
KYOCERA AVX reserves the right to supply capacitors to a higher voltage rating, in the same case size, than that ordered.

MARKING

Polarity, capacitance, rated DC voltage, and an "A" (KYOCERA AVX
logo) are laser marked on the capacitor body which is made of flame
retardant gold epoxy resin with a limiting oxygen index in excess of 30
(ASTM-D-2863).

+ Polarity + Tolerance code:
+ Capacitance +20% = Standard (no marking)
* Voltage +10% = “K” on reverse side of unit

+ KYOCERA AVX

+5% ="J” on reverse side of unit
logo

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.
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TEP Series
RATINGS AND PART NUMBER REFERENCE
DCL DF | ESRMax. DCL DF | ESRMax.
Part Number o ﬁf‘é’) (HA) % @ Part Number et ?aF'; (1A % (@
Max. Max. | @100kHz H Max. Max. | @100kHz

TEP335(*)006 A 3.3 0.5 6 13 TEP226(*)020 H 22 3.5 8 1.8
TEP475(*)006 A 47 05 6 10 TEP336(*)020 J 33 5.2 8 1.4
TEP685(*)006 A 6.8 05 6 B TEPA476(*)020 K 47 7.5 8 12
TEP106(*)006 B 10 0.5 8 6 TEP686(*)020 N 68 10.8 8 0.9
TEP156(*)006 C 15 08 8 5 TEP107(*)020 N 100 16 10 0.6
TEP226(*)006 D 22 11 B 3.7 TEP105(*)025 A 1 0.5 4 10
TEP336(*)006 E 33 1.7 8 3 TEP155(*)025 A 15 0.5 4 3
TEP476(*)006 F 47 2.4 B 2 TEP225(*)025 A 2.2 0.5 6 6
TEP686(*)006 G 68 3.4 8 18 TEP335(*)025 B 3.3 0.6 6 5
TEP107(*)006 H 100 5 10 16 TEP475(*)025 € 47 0.9 6 4
TEP157(*)006 K 150 7.6 10 0.9 TEP685(*)025 D 6.8 13 6 3.1
TEP227(*)006 M 220 1 10 0.9 TEP106(*)025 E 10 2 B 2.5
TEP337(*)006 P 330 16.6 10 0.7 TEP156(*)025 F 15 3 8 2
TEP335(*)006 A 3.3 0.5 6 13 TEP226(*)025 H 22 4.4 B 15
TEP225(*)010 A 2.2 05 6 13 TEP336(*)025 J 33 6.6 3 1.2
TEP335(*)010 A 3.3 05 6 10 TEP476(*)025 M 47 9.4 8 1
TEP475(*)010 A 4.7 05 6 B TEP686(*)025 N 68 13.6 3 0.8
TEP685(*)010 B 6.8 05 6 6 TEP104(*)035 A 0.1 05 4 26
TEP106(*)010 C 10 08 8 5 TEP154(*)035 A 0.15 0.5 4 21
TEP156(*)010 D 15 1.2 B 3.7 TEP224(*)035 A 0.22 05 4 17
TEP226(*)010 E 22 1.7 8 2.7 TEP334(*)035 A 0.33 05 4 15
TEP336(*)010 F 33 2.6 B 2.1 TEP474(*)035 A 0.47 05 4 13
TEP476(*)010 G 47 3.7 8 1.7 TEP684(*)035 A 0.68 05 4 10
TEP686(*)010 H 68 54 B 13 TEP105(*)035 A 1 0.5 4 8
TEP107(*)010 K 100 8 10 1 TEP155(*)035 A 15 05 4 6
TEP157(*)010 N 150 12 10 0.8 TEP225(*)035 B 2.2 0.6 6 5
TEP227(*)010 P 220 17.6 10 0.6 TEP335(*)035 C 3.3 0.9 6 4
TEP337(*)010 R 330 20 10 0.5 TEP475(*)035 E 47 13 6 3
TEP155(*)016 A 15 0.5 4 10 TEP685(*)035 F 6.8 1.9 6 2.5
TEP225(*)016 A 2.2 05 6 B TEP106(*)035 F 10 2.8 B 2
TEP335(*)016 A 3.3 0.5 6 6 TEP156(*)035 H 15 4.2 3 16
TEP475(*)016 B 47 0.6 6 5 TEP226(*)035 K 22 6.1 B 13
TEP685(*)016 C 6.8 08 6 4 TEP336(*)035 M 33 9.2 B 1
TEP106(*)016 D 10 12 8 3.2 TEP476(*)035 N 47 10 B 0.8
TEP156(*)016 E 15 1.9 8 2.5 TEP104(*)050 A 0.1 05 4 26
TEP226(*)016 F 22 2.8 8 2 TEP154(*)050 A 0.15 0.5 4 21
TEP336(*)016 F 33 42 8 16 TEP224(*)050 A 0.22 05 4 17
TEP476(*)016 J 47 6 8 13 TEP334(*)050 A 0.33 05 4 15
TEP686(*)016 L 68 8.7 8 1 TEP474(*)050 A 0.47 05 4 13
TEP107(*)016 N 100 12.8 10 08 TEP684(*)050 B 0.68 05 4 10
TEP157(*)016 N 150 19.2 10 0.6 TEP105(*)050 C 1 05 4 8
TEP227(*)016 R 220 20 10 05 TEP155(*)050 D 15 0.6 71 6
TEP105(*)020 A 1 05 4 10 TEP225(*)050 E 2.2 08 6 3.5
TEP155(*)020 A 15 05 4 9 TEP335(*)050 F 3.3 13 6 3
TEP225(*)020 A 2.2 05 6 7 TEP475(*)050 G 47 1.8 6 2.5
TEP335(*)020 B 33 05 6 55 TEP685(*)050 H 6.8 2.7 6 2
TEP475(*)020 C 47 0.7 6 45 TEP106(*)050 J 10 4 8 16
TEP685(*)020 D 6.8 1 6 36 TEP156(*)050 K 15 6 B 12
TEP106(*)020 E 10 1.6 8 2.9 TEP226(*)050 L 22 8.8 8 1
TEP156(*)020 F 15 2.4 8 23

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 229

TDS-PTNO-0031 | Rev 1

ER, TANTALUM AND NIOBIUM OXIDE CAPACITO


http://www.avx.com/disclaimer/

Dipped Radial Capacitors
Tape and Reel Packaging

SOLID TANTALUM RESIN DIPPED TAP/TEP
TAPE AND REEL PACKAGING FOR AUTOMATIC COMPONENT INSERTION

TAP/TEP types are all offered on radial tape, in reel or ammo’ pack Thetape formatis compatible with EIA 468A standard for component
format for use on high speed radial automatic insertion equipment, taping set out by major manufacturers of radial automatic insertion

or preforming machines. equipment.

TAP/TEP - available in three formats. See page 254 for dimensions.

~Py Ap—|
Ap—>
‘B’ wires for normal automatic insertion on
Ha 5mm pitch.
f nd»il\«i e BRW suffix for reel
H f r H ] ‘ U
| '; F,/ N ﬂ‘\'/*v%/ Jv BRS suffix for ‘ammo’ pack
- 1V z \_TJ 1 o o o _
\ s :F\D l Available in case sizes A - J
—| Pyl e
<17P4. T H
~Pyr~— Ap—|
Ap—>
T ‘C’ wires for preforming.
Hs
T Vilz CRW suffix for reel
H T ‘7,0 i . ‘ ,
| b H / N F‘\,/T}V Jv CRS suffix for ‘ammo’ pack
- 7 : Y 1 Q Q Q _
\ s *T‘D l Available in case sizes A- R
—| Pyl S
<17P4> T H

<P, Ap—]
Ap—

‘S and ‘D’ wire for special applications,
automatic insertion on 2.5mm pitch.

SRW, DTW suffix for reel
SRS, DTS suffix for ‘ammo’ pack
Available in case sizes A-J

QI;»
T
e — |
‘_.I"
— 1T 'la
D4
f
€
'
2
PN
K
© -
ol
| F
[~ =—

T—>ll—
S wire

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

230

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —


http://www.kyocera-avx.com/disclaimer/

Dipped Radial Capacitors
Tape and Reel Packaging

SOLID TANTALUM RESIN DIPPED TAP/TEP

CASE DIMENSIONS: millimeters (inches) REEL CONFIGURATION AND

Description Code Dimension DIMENSIONS: millimeters (inches)
Feed hole pitch P [12.7 £0.30 (0.500 + 0.010)
Hole center to lead P, [3.85+0.70(0.150 + 0.030)
to be measured at bottom of Diameter 30
ClenCh (1.18) max.
5.05 % 1.00 (0.200 * 0.040)
for S wire
Hole center to component center | P, |6.35 0.40 (0.250 + 0.020)
Change in pitch Ap |+ 1.00 (+ 0.040) 53 (2.09) max
Lead diameter d [0.50 +0.05 (0.020 + 0.003) o ggi m"£ f
Lead spacing S |See wire form table ! ‘ \(3§$5) | ‘ f
Component alignment Ah |0+2.00(0+0.080) - 360 (14.17) max.—~
heedlifeleldiTmete) oAV L) Manufactured from cardboard with plastic hub.
Tape width W |18.0 +1.00 (0.700 + 0.040)
-0.50 - 0.020)
Hold down tape width W, [6.00 (0.240) min.
Hold down tape position W, |1.00 (0.040) max.
Lead wire clench height H |16.0+ 0.50 (0.630 + 0.020)
19.0 + 1.00 (0.750 + 0.040)
on request
Hole position H, [9.00 0.50 (0.350 + 0.020)
Base of component height H, [18.0(0.700) min. (S wire only)
Component height H, |32.25(1.300) max.
Length of snipped lead L |11.0(0.430) max.
Total tape thickness T [0.70 +0.20 (0.030 + 0.001) Holding tape outside. Positive terminal leading.
Carrying card
0.50 + 0.10 (0.020 + 0.005)
PACKAGING QUANTITIES
For Reels For ‘Ammo’ pack For bulk products
Style Case size No. of pieces Style Case size No. of pieces Style Case size No. of pieces
A 1500 AB,CD 3000 AtoH 1000
B,C,D 1250 TAP |EF.G 2500 ;‘ég JtoL 500
%‘; EF 1000 TEP [H,J 2000 Mto R 100
GHJ 750 K,L,M,N,PR 1000
K,LLM,N, PR 500

AMMO PACK DIMENSIONS
millimeters (inches) max.

Height 360 (14.17), width 360 (14.17), thickness 60 (2.36)

GENERAL NOTES
Resin dipped tantalum capacitors are only available taped in the

as indicated.

Packaging quantities on tape may vary by +1%.
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Section 4: Technical Summary and Application Guidelines

INTRODUCTION

Tantalum capacitors are manufactured from a powder of pure
tantalum metal. OxiCap® - niobium oxide capacitor is made
from niobium oxide NbO powder. The typical particle size is
between 2 and 10 pm.

Figure below shows typical powders. Note the very great
difference in particle size between the powder CVs/g.

4000pFV

20000pFV
Figure 1a. Tantalum powder

50000pFV

Figure 1b. Niobium Oxide powder

The powder is compressed under high pressure around a
Tantalum or Niobium wire (known as the Riser Wire) to form a
“pellet”. The riser wire is the anode connection to the capacitor

This is subsequently vacuum sintered at high temperature
(typically 1200 - 1800°C) which produces a mechanically strong
pellet and drives off any impurities within the powder

During sintering the powder becomes a sponge like structure
with all the particles interconnected in a huge lattice

This structure is of high mechanical strength and density, but
is also highly porous giving a large internal surface area (see
Figure 2)

The larger the surface area the larger the capacitance. Thus
high CV/g (capacitance voltage product per gram) powders,
which have a low average particle size, are used for low voltage,
high capacitance parts

By choosing which powder and sinter temperature is used to
produce each capacitance/voltage rating the surface area can
be controlled.

The following example uses a 220uF 6V capacitor to illustrate the
point.
C= SOSVA
d
where g, is the dielectric constant of free space
(8.855 x 10-12 Farads/m)
€, is the relative dielectric constant
= 27 for Tantalum Pentoxide
= 41 for Niobium Pentoxide
d is the dielectric thickness in meters
C is the capacitance in Farads

and A is the surface area in meters
Rearranging this equation gives:
_ Cd
T €€
o r

thus for a 220pF/6V capacitor the surface area is 346 square
centimeters, or nearly a half times the size of this page.

The dielectric is then formed over all the Tantalum or niobium oxide
surfaces by the electrochemical process of anodization. To activate
this, the “pellet” is dipped into a very weak solution of phosphoric
acid.

The dielectric thickness is controlled by the voltage applied during
the forming process. Initially the power supply is kept in a constant
current mode until the correct thickness of dielectric has been
reached (that is the voltage reaches the ‘forming voltage’), it then
switches to constant voltage mode and the current decays to close
to zero.

Figure 2. Sintered Anode

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 26 5

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —



http://www.avx.com/disclaimer/

Technical Summary and Application Guidelines

The chemical equations describing the process are as
follows:

Tantalum Anode: 2Ta—>2Ta>*+10e"
2 Ta* +10 OH- Ta,0, + 5 H,0
Niobium Oxide Anode:

2 NbO - 2 NbO* +6 e~

2 Nb0O%* + 6 OH = Nb,0, + 3 H,0
Cathode:
Tantalum: 10H,0-10e - 5H,+ 10 OH
Niobium Oxide: 6H,0-6e - 3H,+60H

The oxide forms on the surface of the Tantalum or Niobium
Oxide but it also grows into the material. For each unit of
oxide two thirds grows out and one third grows in. It is for this
reason that there is a limit on the maximum voltage rating of
Tantalum & Niobium Oxide capacitors with present technology
powders (see Figure 3).

The dielectric operates under high electrical stress. Consider
a 220pF 6V part:

Formation voltage
Voltage

Formation Ratio x Working

3.5x6
21 Volts

Tantalum:
The pentoxide (Ta,0;) dielectric grows at a rate of 1.7 x 10°
m/V

Dielectric thickness (d) = 21x1.7x10?°
= 0.036 pm

Electric Field strength = Working Voltage / d
= 167 KV/mm

Niobium Oxide:
The niobium oxide (Nb,O;) dielectric grows at a rate of 2.4 x
10°m/V

Dielectric thickness (d) = 21x2.4x109
= 0.050 pm

Electric Field strength =  Working Voltage / d
= 120 KV/mm

Tantalum /

electric

o)

Oxide Film

Q@
2

_ L]
Q)

Figure 3. Dielectric layer
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The next stage is the production of the cathode plate. This is
achieved by pyrolysis of Manganese Nitrate into Manganese
Dioxide.

The “pellet” is dipped into an aqueous solution of nitrate and then
baked in an oven at approximately 250°C to produce the dioxide
coat. The chemical equation is:

Mn (NO,), = MnO, + 2NO,-
This process is repeated several times through varying specific

densities of nitrate to build up a thick coat over all internal and
external surfaces of the “pellet”, as shown in Figure 4.

Dielec'tricO
Oxide Film

o AT Manganese
- " Dioxide (@] %‘ r_{
s o % kY S

Figure 4. Manganese Dioxide Layer

The “pellet” is then dipped into graphite and silver to provide
a good connection to the Manganese Dioxide cathode plate.
Electrical contact is established by deposition of carbon onto
the surface of the cathode. The carbon is then coated with a
conductive material to facilitate connection to the cathode
termination (see Figure 5). Packaging is carried out to meet
individual specifications and customer requirements. This
manufacturing technique is adhered to for the whole range of
KYOCERA AVX Tantalum capacitors, which can be subdivided
into four basic groups: Chip / Resin dipped / Rectangular boxed
/ Axial.

Further information on production of Tantalum Capacitors
can be obtained from the technical paper “Basic Tantalum
Technology”, by John Gill, available from your local KYOCERA
AVX representative.

Anode Manganese Graphite Outer Silver Cathode

Dioxide Silver Layer Epoxy  Connection

Figure 5. Cathode Termination
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SECTION 1: ELECTRICAL CHARACTERISTICS AND EXPLANATION OF TERMS

1.1 CAPACITANCE

1.1.71 Rated capacitance (Cy).

This is the nominal rated capacitance. For tantalum and OxiCap®
capacitors it is measured as the capacitance of the equivalent
series circuit at 25°C using a measuring bridge supplied by a
0.5V rms 120Hz sinusoidal signal, free of harmonics with a bias
of 2.2vd.c.

1.1.2 Capacitance tolerance.

This is the permissible variation of the actual value of the
capacitance from the rated value.

1.1.3 Temperature dependence of capacitance.

The capacitance of a tantalum capacitor varies with temperature.
This variation itself is dependent to a small extent on the rated
voltage and capacitor size.

TYPICAL CAPACITANCE vs. TEMPERATURE
20 ‘ T T
15

T
/

1
THJ Series

1
Tantalum

Capacitance (%)
o 3
\,/
\‘

50 -25 0 25 50 75 100 125 150 175
Temperature (°C)

1.1.4 Frequency dependence of the capacitance.

The effective capacitance decreases as frequency increases.
Beyond 100kHz the capacitance continues to drop until resonance
is reached (typically between 0.5 - 5MHz depending on the rating).
Beyond the resonant frequency the device becomes inductive.

TAJE227K010
CAPACITANCE vs. FREQUENCY

250
@ 200 — —
8 150 T~
[
8 N
5100 \
5 \
O 50

. \
100 7000 10000 100000 1000000

Frequency (Hz)

For individual part number please refer to SpiTan Software for frequency and
temperature behavior found on KYOCERA AVX Corporation website.

1.2 VOLTAGE

1.2.1 Rated d.c. voltage (V).
This is the rated d.c. voltage for continuous operation up to 85°C
(up to 40°C for TLJ, TLN series).

Operating voltage consists of the sum of DC bias voltage and
ripple peak voltage. The peak voltage should not exceed the
category voltage. For recommended voltage (application)
derating refer to figure 2c of the SECTION 3.

1.2.2 Category voltage (V).

This is the maximum voltage that may be applied continuously
to a capacitor. It is equal to the rated voltage up to +85°C (up to
40°C for TLJ, TLN series), beyond which it is subject to a linear
derating, to 2/3 V at 125°C for tantalum and 2/3 V; at 105°C for
OxiCap®.

MAXIMUM CATEGORY
VOLTAGE vs. TEMPERATURE

120
g 0o S Tantal l
< \\Z alum THJ Series
g 80 e —
s OxiCap ~N \\L
o 60 —
> /{/ o~
B 40 -
2
(3]
T 5 | |
o | |
75 8 95 105 115 125 150 175

Temperature (°C)

1.2.3 Surge voltage (V).

This is the highest voltage that may be applied to a capacitor for
short periods of time in circuits with minimum series resistance
of 330hms (CECC states 1kQ). The surge voltage may be applied
up to 10 times in an hour for periods of up to 30 seconds at a
time. The surge voltage must not be used as a parameter in the
design of circuits in which, in the normal course of operation, the
capacitor is periodically charged and discharged.

85°C Tantalum 125°C Tantalum*
Rated Voltage | Surge Voltage Categol Surge Voltage
Vi J d Vg J Voltage G J Vs J
2 2.7 13 1.7
25 3.3 17 22
3 3.9 2 2.6
4 52 27 3.4
5 6.5 3.3 4
6.3 8 4 5
10 13 7 8
16 20 10 13
20 26 13 16
25 32 17 20
35 46 23 28
50 65 33 40
85°C OxiCap® 105°C OxiCap®
Rated Voltage | Surge Voltage Categol Surge Voltage
Ve g & Vy g Voltage & s Vy g
18 2.3 12 16
25 3.3 17 22
4 52 27 3.4
6.3 8 4 5
10 13 7 8

*For THJ 175°C Category & Surge voltage see THJ section on pages 135-140.
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1.2.4 Effect of surges

The solid Tantalum and OxiCap® capacitors have a limited ability to
withstand voltage and current surges. This is in common with all
other electrolytic capacitors and is due to the fact that they operate
under very high electrical stress across the dielectric. For example a
6 volt tantalum capacitor has an Electrical Field of 167 kV/mm when
operated at rated voltage. OxiCap® capacitors operate at electrical
field significantly less than 167 kV/mm.

It is important to ensure that the voltage across the terminals of the
capacitor never exceeds the specified surge voltage rating.

Solid tantalum capacitors and OxiCap® have a self healing ability
provided by the Manganese Dioxide semiconducting layer used
as the negative plate. However, this is limited in low impedance
applications. In the case of low impedance circuits, the capacitor is
likely to be stressed by current surges.

Derating the capacitor increases the reliability of the component.
(See Figure 2b page 265). The “"KYOCERA AVX Recommended
Derating Table” (page 268) summarizes voltage rating for use
on common voltage rails, in low impedance applications for both
Tantalum and OxiCap® capacitors.

In circuits which undergo rapid charge or discharge a protective
resistor of 1Q/V is recommended. If this is impossible, a derating
factor of up to 70% should be used on tantalum capacitors. OxiCap®
capacitors can be used with derating of 20% minimum.

In such situations a higher voltage may be needed than is available
as a single capacitor. A series combination should be used to
increase the working voltage of the equivalent capacitor: For
example, two 22pF 25V parts in series is equivalent to one 11pF 50V
part. For further details refer to J.A. Gill's paper “Investigation into
the Effects of Connecting Tantalum Capacitors in Series”, available
from KYOCERA AVX offices worldwide.

NOTE:

While testing a circuit (e.g. at ICT or functional) it is likely that the
capacitors will be subjected to large voltage and current transients,
which will not be seen in normal use. These conditions should be
borne in mind when considering the capacitor's rated voltage for
use. These can be controlled by ensuring a correct test resistance
is used.

1.2.5 Reverse voltage and Non-Polar operation.

The values quoted are the maximum levels of reverse voltage which
should appear on the capacitors at any time. These limits are based
on the assumption that the capacitors are polarized in the correct
direction for the majority of their working life. They are intended to
cover short term reversals of polarity such as those occurring during
switching transients of during a minor portion of an impressed
waveform. Continuous application of reverse voltage without
normal polarization will result in a degradation of leakage current. In
conditions under which continuous application of a reverse voltage
could occur two similar capacitors should be used in a back-to-back
configuration with the negative terminations connected together.
Under most conditions this combination will have a capacitance

268

one half of the nominal capacitance of either capacitor. Under
conditions of isolated pulses or during the first few cycles, the
capacitance may approach the full nominal value. The reverse
voltage ratings are designed to cover exceptional conditions of
small level excursions into incorrect polarity. The values quoted
are not intended to cover continuous reverse operation.

The peak reverse voltage applied to the capacitor must not
exceed:

10% of the rated d.c. working voltage to a maximum of 1.0v at
25°C
3% of the rated d.c. working voltage to a maximum of
0.5v at 85°C

1% of the rated d.c. working voltage to a maximum of 0.1v at
125°C (0.1v at 150°C THJ Series)

Note: Capacitance and DF values of OxiCap® may exceed
specification limits under these conditions.

LEAKAGE CURRENT vs. BIAS VOLTAGE

10 T |
8 . [ ]
[T J
6 1 7
z, [ /
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-
|
-8
-10
-20 0 20 40 60 80 100

Applied Voltage (Volts)

e TAJD336M006 — — TAJD336MO016
==== TAJD476M010 === TAJC685M020

1.2.6 Superimposed A.C. Voltage (Vr.m.s.) - Ripple
Voltage.

This is the maximum r.m.s. alternating voltage; superimposed

on a d.c. voltage, that may be applied to a capacitor. The sum

of the d.c. voltage and peak value of the superimposed a.c.

voltage must not exceed the category voltage, v.c.

Full details are given in Section 2.

1.2.7 Forming voltage.

This is the voltage at which the anode oxide is formed. The
thickness of this oxide layer is proportional to the formation
voltage for a capacitor and is a factor in setting the rated
voltage.
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1.3 DISSIPATION FACTOR AND
TANGENT OF LOSS ANGLE (TAN D)

1.3.1 Dissipation factor (D.F.).

Dissipation factor is the measurement of the tangent of the loss
angle (tan ) expressed as a percentage. The measurement of DF
is carried out using a measuring bridge that supplies a 0.5V rms
120Hz sinusoidal signal, free of harmonics with a bias of 2.2Vdc.
The value of DF is temperature and frequency dependent.

Note: For surface mounted products the maximum allowed DF
values are indicated in the ratings table and it is important to note
that these are the limits met by the component AFTER soldering
onto the substrate.

1.3.2 Tangent of Loss Angle (tan 6).

This is a measurement of the energy loss in the capacitor. It is
expressed, as tan and is the power loss of the capacitor divided by
its reactive power at a sinusoidal voltage of specified frequency.
Terms also used are power factor, loss factor and dielectric loss.
Cos (90 - d) is the true power factor. The measurement of tan 6
is carried out using a measuring bridge that supplies a 0.5V rms
120Hz sinusoidal signal, free of harmonics with a bias of 2.2Vdc.

1.3.3 Frequency dependence of Dissipation Factor.
Dissipation Factor increases with frequency as shown in the
typical curves that are for tantalum and OxiCap® capacitors
identical:

Typical DF vs Frequency
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5 _~
}(ﬂp@

DF Multiplier

0.1
0.1 1 10 100

Frequency (kHz)

1.3.4 Temperature dependence of Dissipation Factor.
Dissipation factor varies with temperature as the typical curves
show. These plots are identical for both Tantalum and OxiCap®
capacitors. For maximum limits please refer to ratings tables.

Typical DF vs Temperature
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1.4 IMPEDANCE, (Z) AND EQUIVALENT
SERIES RESISTANCE (ESR)

Thisistheratio of voltage to current at a specified frequency. Three
factors contribute to the impedance of a Tantalum capacitor; the
resistance of the semiconductor layer; the capacitance value and
the inductance of the electrodes and leads.

At high frequencies the inductance of the leads becomes a
limiting factor. The temperature and frequency behavior of
these three factors of impedance determine the behavior of the
impedance Z. The impedance is measured at 25°C and 100kHz

1.4.2 Equivalent Series Resistance, ESR.

Resistance losses occur in all practical forms of capacitors.
These are made up from several different mechanisms, including
resistance in components and contacts, viscous forces within
the dielectric and defects producing bypass current paths. To
express the effect of these losses they are considered as the
ESR of the capacitor. The ESR is frequency dependent and can be
found by using the relationship;

Where f is the frequency in Hz, and C is the capacitance in farads.
The ESR is measured at 25°C and 100kHz.

ESR is one of the contributing factors to impedance, and at high
frequencies (100kHz and above) it becomes the dominant factor.
Thus ESR and impedance become almost identical, impedance
being only marginally higher.

1.4.3 Frequency dependence of Impedance and ESR.

ESR and Impedance both increase with decreasing frequency. At
lower frequencies the values diverge as the extra contributions to
impedance (due to the reactance of the capacitor) become more
significant. Beyond 1MHz (and beyond the resonant point of the
capacitor) impedance again increases due to the inductance of
the capacitor. Typical ESR and Impedance values are similar for
both tantalum and niobium oxide materials and thus the same
charts are valid for both for Tantalum and OxiCap® capacitors.

Typical ESR vs Frequency
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Typical Impedance vs Frequency
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1.4.4 Temperature dependence of the Impedance and

ESR.
At 100kHz, impedance and ESR behave identically and
decrease with increasing temperature as the typical curves
show.

Typical 100kHz ESR vs Temperature
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1.5 D.C. LEAKAGE CURRENT

1.5.1 Leakage current.

The leakage current is dependent on the voltage applied, the
elapsed time since the voltage was applied and the component
temperature. It is measured at +20°C with the rated voltage
applied. A protective resistance of 1000Q is connected in series
with the capacitor in the measuring circuit. Three to five minutes
after application of the rated voltage the leakage current must
not exceed the maximum values indicated in the ratings table.
Leakage current is referenced as DCL (for Direct Current
Leakage). The default maximum limit for DCL Current is given
by DCL = 0.01CV, where DCL is in microamperes, and C is the
capacitance rating in microfarads, and V is the voltage rating in
volts. DCL of tantalum capacitors vary within arrange of 0.01 -
0.1CV or 0.5pA (whichever is the greater). And 0.02 - 0.1CV or
1.0pA (whichever is the greater) for OxiCap® capacitors.

Reforming of Tantalum or OxiCap® capacitors is unnecessary
even after prolonged storage periods without the application of
voltage.

270

1.5.2 Temperature dependence of the leakage current.
The leakage current increases with higher temperatures;
typical values are shown in the graph. For operation between
85°C and 125°C, the maximum working voltage must be
derated and can be found from the following formula.
Vmax = (1_ [T- 85)) X Vi

125

where T is the required operating temperature.
LEAKAGE CURRENT vs. TEMPERATURE
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1.5.3 Voltage dependence of the leakage current.
The leakage current drops rapidly below the value corresponding
to the rated voltage V; when reduced voltages are applied.

The effect of voltage derating on the leakage current is shown in
the graph. This will also give a significant increase in the reliability
for any application. See Section 3.1 (page 265) for details.

LEAKAGE CURRENT vs. RATED VOLTAGE
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7
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For input condition of fixed application voltage and including
median curve of the Leakage current vs. Rated voltage graph
displayed above we can evaluate following curve.
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LEAKAGE CURRENT MULTIPLIER vs. VOLTAGE DERATING 1.5.4 Ripple current.
for FIXED APPLICATION VOLTAGE V, The maximum ripple current allowed is derived from the power
dissipation limits for a given temperature rise above ambient
5 :: temperature (please refer to Section 2, pages 262-263).
2 \
E ! \\ 1.6 SELF INDUCTANCE (ESL)
£ :: N — | The self-inductance value (ESL) can be important for resonance
§ oa otimal frequency evaluation. See figure below typical ESL values per
-§ 02 PLELN case size.
~ o TAJ/TMJ/TPS/TRJ/THJ/TLJ/TCJI/TCO/TCQ/NOJ/NOS
0 10 20 30 40 50 60 70 80 90 100
Application voltage V, to rated voltage V, ratio (%) Typical Self Typical Self Typical Self
g?zs: Inductance g?zsee Inductance g?zs: Inductance
We can identify the range of V,/V, (derating) values with n "a'“ré“"') v ""'“fé""') 5 "a'“zejn"')
minimum actual DCL as the “optimal” range. Therefore the B 18 K 18 v 2
minimum DCL is obtained when capacitor is used at 25 to 40 % C 22 N 1.4 W 22
of rated voltage - when the rated voltage of the capacitor is 2.5 D 2.4 P 1.4 X 24
to 4 times higher than actual application voltage. E 2.5 R 1.4 Y 24
F 22 S 1.8 5 2.4
For additional information on Leakage Current, please consult G 1.8 T 1.8
the KYOCERA AVX technical publication “Analysis of Solid
Tantalum Capacitor Leakage Current” by R. W. Franklin.
TAC/TLC/TPC TCM/TPM TLN/TCN/J-CAP™
- TRM -
Typical Self . Typical Self
g?zs: Inductance Case | Typical Self g?zs: Inductance
value (nH) Size | Inductance value (nH)
A 15 value (nH) K 1.0
B 16 D 1.0 L 1.0
D 14 E 2.5 M 13
E 1.0 U 2.4 N 13
H 14 v 2.4 0 1.0
[ 13 Y 1.0 S 1.0
J 1.2 T 1.0
K 1.1 X 1.8
L 1.2 2 1.8
M 1.3 3 2.0
R 1.4 4 2.2
T 1.6 6 25
] 1.3 8 2.2
V. 1.5
z 1.1
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SECTION 2: A.C. OPERATION, RIPPLE VOLTAGE AND RIPPLE CURRENT

2.1 RIPPLE RATINGS (A.C.)

In an a.c. application heat is generated within the capacitor by
both the a.c. component of the signal (which will depend upon the
signal form, amplitude and frequency), and by the d.c. leakage. For
practical purposes the second factor is insignificant. The actual
power dissipated in the capacitor is calculated using the formula:

P=12R
and rearranged to | = SQRT (°/y) .....(Eq. 1)
where | = rms ripple current, amperes

R = equivalent series resistance, ohms
= rms ripple voltage, volts
= power dissipated, watts
Z = impedance, ohms, at frequency under
consideration

Maximum a.c. ripple voltage (U,

From the Ohms’ law equation:

max

Where P is the maximum permissible power dissipated as listed for
the product under consideration (see tables).

However care must be taken to ensure that:

1. The d.c. working voltage of the capacitor must not be exceeded
by the sum of the positive peak of the applied a.c. voltage and the
d.c. bias voltage.

2. The sum of the applied d.c. bias voltage and the negative peak of
the a.c. voltage must not allow a voltage reversal in excess of the
“Reverse Voltage”.

Historical ripple calculations.

Previous ripple current and voltage values were calculated using
an empirically derived power dissipation required to give a 10°C
(30°C for polymer) rise of the capacitors body temperature from
room temperature, usually in free air. These values are shown in
Table I. Equation 1 then allows the maximum ripple current to be
established, and Equation 2, the maximum ripple voltage. But as has
been shown in the KYOCERA AVX article on thermal management
by I. Salisbury, the thermal conductivity of a Tantalum chip capacitor
varies considerably depending upon how it is mounted.

Table I: Power Dissipation Ratings (In Free Air)

TAJ/TMJ/TPS/TPM/TRJ/TRM/THJ/TLJ/TLN/TCJ/TCM/TCN/J-CAP™/
TCO/TCQ/NOJ/NOS Series Molded Chip

Max. power dissipation (W)
Tantalum Polymer OxiCap®
Case TCJ
" TAJ/TMJ/TPS TCN
Size TRJ/THJ TN | PN scap| Tem Nos
TLJ TCO
TCQ
A 0.075 — — 0.100 - 0.090
B 0.085 = = 0.125 = 0.102
C 0.110 — — 0.175 — 0.132
D 0.150 = 0.255 0.225 = 0.180
E 0.165 — 0.270 0.250 0.410 —
F 0.100 = = 0.150 = =
G 0.070 0.060 — 0.100 — —
H 0.080 0.070 — 0.100 — —
K 0.065 0.055 - 0.090 - -
L 0.070 0.060 = 0.095 = =
M — 0.040 — 0.080 — —
N 0.050 0.040 — 0.080 — —
(0] - - — 0.065 — —
P 0.060 = = 0.090 = =
R 0.055 — — 0.085 — —
S 0.065 0.055 = 0.095 = =
T 0.080 0.070 — 0.100 — —
U 0.165 = 0.295 0.380 0.430 =
\ 0.250 - 0.285 0.360 0.420 -
W 0.090 = = 0.130 = =
X 0.100 — — 0.175 — —
Y 0.125 0.115 0.210 0.185 - 0.150
z - - - 0.175 - -
3 - - - 0.145 - -
4 — 0.165 — 0.190 — —
5 — — — 0.240 — —
6 - 0.230 - - - -
8 = = = 0.190 = =
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TACmicrochip® Series NOJ/NOS
Case Max. power Temperature correction factor for
Size dissipation (W) ripple current
A 0.040 Temp. °C Factor
B 0.040 +25 1.00
D 0.035 +55 0.95
E 0.010 +85 0.90
H 0.040 +105 0.40
| 0.035 +125
J 0.020 (NOS) 0-40
K 0.015
L 0.025
M 0.030
Q 0.040
R 0.045
T 0.040
U 0.035
\ 0.035
X 0.040
Z 0.020

TAJ/TPS/TPM/TRJ/TRM/THJ/TLJ/TLN

Correction Factor [Correction Factor for| Max. Temperature

UG pHE for ripple current | Power Dissipation rise °C

up to 25°C 1.00 1.00 10
+55 0.95 0.90 9
+85 0.90 0.81 8.1
+105 0.65 0.42 4.2
+115 0.49 0.24 2.4
+125 0.40 0.16 1.6

+175 (THJ) 0.20 0.04 0.4

+200 (THJ) 0.10 0.01 0.1

TCJ/TCM/TCN/J-CAP™/TCO/TCQ
Temp °C Corrgction Factor Correctior] F§ctoF for| Max. Tgmperature
for ripple current | Power Dissipation rise °C

up to 45°C 1.00 1.00 30
+85 0.70 0.49 15
+105 0.45 0.20 6
+125 0.25 0.06 1.8

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —


http://www.kyocera-avx.com/disclaimer/

Technical Summary and Application Guidelines

A piece of equipment was designed which would pass sine and
square wave currents of varying amplitudes through a biased
capacitor. The temperature rise seen on the body for the capacitor
was then measured using an infra-red probe. This ensured that
there was no heat loss through any thermocouple attached to the
capacitor's surface.

Results for the C, D and E case sizes

100
90
O 80
o
- 70
2 _ C case
2 60 /
o —— —
£ -
5 - —-— Ecase
g 30 // =
5 20 = _-
= C R L
10 = /_ -
o £=2—
0 01 02 0.3 0.4 0.5
Power (Watts)

Several capacitors were tested and the combined results are
shown above. All these capacitors were measured on FR4 board,
with no other heat sinking. The ripple was supplied at various
frequencies from 1kHz to TMHz.

As can be seen in the figure above, the average P, value for
the C case capacitors was 0.11 Watts. This is the same as that
quoted in Table I.

The D case capacitors gave an average P, value 0.125 Watts.
This is lower than the value quoted in the Table | by 0.025 Watts.
The E case capacitors gave an average P, of 0.200 Watts that
was much higher than the 0.165 Watts from Table I.

If a typical capacitor's ESR with frequency is considered, e.g.
figure below, it can be seen that there is variation. Thus for a
set ripple current, the amount of power to be dissipated by the
capacitor will vary with frequency. This is clearly shown in figure
in top of next column, which shows that the surface temperature
of the unit raises less for a given value of ripple current at TMHz
than at 100kHz.

The graph below shows a typical ESR variation with frequency.
Typical ripple current versus temperature rise for 100kHz and
TMHz sine wave inputs.

ESR vs. FREQUENCY
(TPSE107M016R0100)
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If I°R is then plotted it can be seen that the two lines are in fact
coincident, as shown in figure below.
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Example

Fr

A Tantalum capacitor is being used in a filtering application,
where it will be required to handle a 2 Amp peak-to-peak, 200kHz

square wave current.

A square wave is the sum of an infinite series of sine waves
at all the odd harmonics of the square waves fundamental
frequency. The equation which relates is:
lsquare = lSIN (211f) + I sin (61) + |, sin (10mf) + 1, sin (141f) +...
Thus the special components are:

Peak-to-peak current RMS current
Frequency ( A':n ps) (Amps)
200 KHz 2.000 0.707
600 KHz 0.667 0.236
1 MHz 0.400 0.141
1.4 MHz 0.286 0.101

Let us assume the capacitor is a TAJD686M006
Typical ESR measurements would yield.

Frequency Typical ESR (Ohms) Pﬁ:‘esfz ():"?s‘:‘s)
200 KHz 0.120 0.060
600 KHz 0.115 0.006
1 MHz 0.090 0.002
1.4 MHz 0.100 0.001

Thus the total power dissipation would be 0.069 Watts.

From the D case results shown in figure top of previous column,
it can be seen that this power would cause the capacitors
surface temperature to rise by about 5°C. For additional
information, please refer to the KYOCERA AVX technical
publication “Ripple Rating of Tantalum Chip Capacitors” by

R.W. Franklin.
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2.2 OxiCap® RIPPLE RATING

OxiCap® capacitors showing 20% higher power dissipation allowed compared to tantalum capacitors as a result of twice higher specific heat
of niobium oxide compared to Tantalum powders. (Specific heat is related to energy necessary to heat a defined volume of material to a

specified temperature.)

2.3 THERMAL MANAGEMENT

The heat generated inside a tantalum capacitor in a.c. operation
comes from the power dissipation due to ripple current. It is equal to
I2R, where | is the rms value of the current at a given frequency, and R
is the ESR at the same frequency with an additional contribution due
to the leakage current. The heat will be transferred from the outer
surface by conduction. How efficiently it is transferred from this
point is dependent on the thermal management of the board.

The power dissipation ratings given in Section 2.1 (page 236) are
based on free-air calculations. These ratings can be approached if
efficient heat sinking and/or forced cooling is used.

In practice, in a high density assembly with no specific thermal

management, the power dissipation required to give a 10°C (30°C
for polymer) rise above ambient may be up to a factor of 10 less. In
these cases, the actual capacitor temperature should be established
(either by thermocouple probe or infra-red scanner) and if it is seen
to be above this limit it may be necessary to specify a lower ESR part
or a higher voltage rating.

Please contact application engineering for details or contact the
KYOCERA AVX technical publication entitled “Thermal Management
of Surface Mounted Tantalum Capacitors” by lan Salisbury.

Thermal Dissipation from the Mounted Chip
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O = PCB MIN Cu AIR GAP

O =CAP IN FREE AIR
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SECTION 3: RELIABILITY AND CALCULATION OF FAILURE RATE

3.1 STEADY-STATE The graph, Figure 2a, shows the relationship between voltage
Both Tantalum and Niobium Oxide dielectric have essentially no derating (the ratio between applied and rated voltage) and the
wear out mechanism and in certain circumstances is capable failure rate. The graph gives the correction factor FU for any
of limited self healing. However, random failures can occur in operating voltage.

operation. The failure rate of Tantalum capacitors will decrease Figure 2a. Correction factor to failure rate FV for voltage derating
with time and not increase as with other electrolytic capacitors of a typical component (60% con. level).

and other electronic components.
Figure 1. Tantalum and OxiCap® Reliability Curve
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Infinite Useful Life

,,,,, Applied Voltage/Rated Voltage

Useful life reliability can be altered by voltage
derating, temperature or series resistance . . . .
Figure 2b. Gives our recommendation for voltage derating for

The useful life reliability of the Tantalum and OxiCap® capacitors in tantalum capacitors to be used in typical applications.

steady-state is affected by three factors. The equation from which

the failure rate can be calculated is: 40
F=F,xF xFyxF
. RAR R. B . % 30 |
where F, is a correction factor due to operating voltage/ >
voltage derating ] 2 A S;éecifiedl Range
in General Circuit
F; is a correction factor due to operating g // ' i e
temperature g 10 P =T -
F is a correction factor due to circuit series ] /{— -~ Specified Ragge in
resistance 0 =" Low Ilmpedance ircuit
. o 463 10 16 20 25 35 50
F; is the basic failure rate level Rated Voltage (V)
Base failure rate.
Standard Tantalum conforms to Level M reliability (i.e. 1%/1000
hrs) or better at rated voltage, 85°C and 0.1Q/volt circuitimpedance. Figure 2c. Gives voltage derating recommendations for tantalum
Fs = 1.0% / 1000 hours for TAJ, TPS, TPM, TCJ, TCO, TCQ, capacitors as a function of circuit impedance.
TCM, TCN, J-CAP™, TAC
1.0
0/ [0} I I I I I
0.5% / 1000 hours for TMJ, TRJ, TRM, THJ & NOJ 2 o9 OxiCap®, Tantalum Polymer TCJ, TCN, J-GAP™-
0.2% / 1000 hours for NOS S 08 P
—]
TLJ, TLN and TLC series of tantalum capacitors are defined at 0.5 x g g';
rated voltage at 85°C due to the temperature derating. % 0:5 Recommended Range Tantalum
F; = 0.2%/1000 hours at 85°C and 0.5xV, with 0.1Q/V series E’ 0.4 P
impedance with 60% confidence level. £ 03
2 02
Operating voltage/voltage derating. < 01
If a capacitor with a higher voltage rating than the maximum line = 0
0.01 0.1 1.0 10 100 1000 10000

voltage is used, then the operating reliability will be improved. This

. . Circuit Resistance (Ohm/V)
is known as voltage derating.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order. 27 5

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —



http://www.avx.com/disclaimer/

Technical Summary and Application Guidelines

Operating Temperature.

If the operating temperature is below the rated temperature for
the capacitor then the operating reliability will be improved as
shown in Figure 3. This graph gives a correction factor F; for
any temperature of operation.

Figure 3: Correction factor to failure rate F for ambient
temperature T for typical component
(60% con. level).
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Circuit Impedance.

All solid Tantalum and/or niobium oxide capacitors require
current limiting resistance to protect the dielectric from
surges. A series resistor is recommended for this purpose. A
lower circuit impedance may cause an increase in failure rate,
especially at temperatures higher than 20°C. An inductive low
impedance circuit may apply voltage surges to the capacitor
and similarly a non-inductive circuit may apply current surges
to the capacitor, causing localized over-heating and failure.
The recommended impedance is 1 Q per volt. Where this is not
feasible, equivalent voltage derating should be used (See MIL
HANDBOOK 217). The graph, Figure 4, shows the correction
factor, FR, for increasing series resistance.

Figure 4. Correction factor to failure rate F for series
resistance R on basic failure rate F; for a typical component
(60% con. level).

Circuit
resistance Fq
ohms/volt
3.0 0.07
2.0 0.1
1.0 0.2
0.8 0.3
0.6 0.4
0.4 0.6
0.2 0.8
0.1 1.0

For circuit impedances below 0.1 ohms per volt, or for any
mission critical application, circuit protection should be
considered. An ideal solution would be to employ an KYOCERA
AVX SMT thin-film fuse in series.
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Example calculation.

Consider a 12 volt power line. The designer needs about 10uF
of capacitance to act as a decoupling capacitor near a video
bandwidth amplifier. Thus the circuit impedance will be limited
only by the output impedance of the board’s power unit and
the track resistance. Let us assume it to be about 2 Ohms
minimum, i.e. 0.167 Ohms/Volt. The operating temperature
range is -25°C to +85°C.

If a 10uF 16 Volt capacitor was designed in the operating
failure rate would be as follows.

a) F,=1.0@85C

b) Fy=0.85@ 0.167 Ohms/Volt

c) F,=0.08 @ applied voltage/rated voltage = 75%
d) Fgz=1%/1000 hours, basic failure rate level

Thus F = 1.0 x 0.85 x 0.08 x 1 = 0.068%/1000 Hours If the
capacitor was changed for a 20 volt capacitor, the operating
failure rate will change as shown.

F, =0.018 @ applied voltage/rated voltage = 60%
F=1.0x0.85x0.018 x 1 =0.0153%/1000 Hours

3.2 Dynamic.

As stated in Section 1.2.4 (page 258), the solid capacitor has
a limited ability to withstand voltage and current surges. Such
current surges can cause a capacitor to fail. The expected
failure rate cannot be calculated by a simple formula as in
the case of steady-state reliability. The two parameters under
the control of the circuit design engineer known to reduce the
incidence of failures are derating and series resistance.

The table below summarizes the results of trials carried out at
KYOCERA AVX with a piece of equipment, which has very low
series resistance with no voltage derating applied. That is if
the capacitor was tested at its rated voltage. It has been tested
on tantalum capacitors, however the conclusions are valid for
both tantalum and OxiCap® capacitors.

Results of production scale derating experiment

Capacitance and | Number of units 50% derating No derating
Voltage tested applied applied
47uF 16V 1,547,587 0.03% 1.1%
100pF 10V 632,876 0.01% 0.5%
22uF 25V 2,256,258 0.05% 0.3%

As can clearly be seen from the results of this experiment, the
more derating applied by the user, the less likely the probability
of a surge failure occurring.

It must be remembered that these results were derived from a
highly accelerated surge test machine, and failure rates in the
low ppm are more likely with the end customer.

A commonly held misconception is that the leakage current of
a Tantalum capacitor can predict the number of failures which
will be seen on a surge screen. This can be disproved by the
results of an experiment carried out at KYOCERA AVX on 47uF

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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10V surface mount capacitors with different leakage currents. The
results are summarized in the table below.

Leakage current vs number of surge failures.

Again, it must be remembered that these results were derived from a
highly accelerated surge test machine, and failure rates in the low ppm
are more likely with the end customer.

Number tested | Number failed surge
Stand[;a.r1duI'&eszl(;szgut?A range 10,000 25
Over Ci??guimit SpA 10,000 26
c|as;(u)f:jeAcit(S)hscz)r(tJ S/';CU"‘ 10,000 25

OxiCap® capacitor is less sensitive to an overloading stress compared
to Tantalum and so a 20% minimum derating is recommended. It may
be necessary in extreme low impedance circuits of high transient or
‘switch-on' currents to derate the voltage further. Hence in general
a lower voltage OxiCap® part number can be placed on a higher rail
voltage compared to the tantalum capacitor - see table below.

KYOCERA AVX recommended derating table.

Voltage Rail Rated Voltage of Cap (V)
(V) Tantalum OxiCap®
3.3 6.3 4
5 10 6.3
8 16 10
10 20 -
12 25 _
15 35 —
>24 Series Combination -

For further details on surge in Tantalum capacitors refer to J.A.
Gill's paper “Surge in Solid Tantalum Capacitors”, available from
KYOCERA AVX offices worldwide.

An added bonus of increasing the derating applied in a circuit,
to improve the ability of the capacitor to withstand surge
conditions, is that the steady-state reliability is improved by up
to an order. Consider the example of a 6.3 volt capacitor being
used on a 5 volt rail.

The steady-state reliability of a Tantalum capacitor is affected
by three parameters; temperature, series resistance and voltage
derating. Assume 40°C operation and 0.1 Ohms/Volt series
resistance.

The capacitors reliability will therefore be:
Failurerate = F,xF;xFzx 1%/1000 hours

0.15x 0.1 x 1 x 1%/1000 hours

0.015%/1000 hours

If a 10 volt capacitor was used instead, the new scaling factor
would be 0.006, thus the steady-state reliability would be:

Fu x F; X Fx x 1%/1000 hours
0.006 x 0.1 x 1 x 1%/1000 hours
6 x 10* %/1000 hours

So there is an order improvement in the capacitors steadystate
reliability.

Failure rate

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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SECTION 4: APPLICATION GUIDELINES FOR TANTALUM AND OxiCap® CAPACITORS

Both Tantalum and OxiCap® are lead-free system compatible
components, meeting requirements of J-STD-020 standard. The
maximum conditions with care: Max. Peak Temperature: 260°C for
maximum 10s, 3 reflow cycles. 2 cycles are allowed for F-series
capacitors.

Small parametric shifts may be noted immediately after reflow,

components should be allowed to stabilize at room temperature
prior to electrical testing.

RECOMMENDED REFLOW PROFILE

Lead-free soldering:

Pre-heating: 150+15°C/60—120sec.

Max. Peak Temperature: 245+5°C

Max. Peak Temperature Gradient: 2.5°C/sec.
Max. Time above 230°C: 40sec. max.

Time to Peak: 195sec.

SnPb soldering:

Pre-heating: 150+15°C/60—-90sec.

Max. Peak Temperature: 220+5°C

Max. Peak Temperature Gradient: 2°C/sec.
Max. Time above solder melting point: 60sec.

RECOMMENDED WAVE SOLDERING
Lead-free soldering:

Pre-heating: 50-165°C/90-120sec.
Max. Peak Temperature: 250-260°C
Time of wave: 3-5sec.(max. 10sec.)
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SnPb soldering:

Pre-heating: 50-165°C/90-120sec.
Max. Peak Temperature: 240-250°C
Time of wave: 3-5sec.(max.10sec.)

The upper side temperature of the board should not exceed
+150°C.

GENERAL LEAD-FREE NOTES

The following should be noted by customers changing from
lead based systems to the new lead free pastes.

a) The visual standards used for evaluation of solder joints
will need to be modified as lead-free joints are not as bright
as with tin-lead pastes and the fillet may not be as large.

b) Resin color may darken slightly due to the increase in
temperature required for the new pastes.

c) Lead-free solder pastes do not allow the same self
alignment as lead containing systems. Standard mounting
pads are acceptable, but machine set up may need to be
modified.

Note: TCJ, TCM, TCN, J-CAP™, TCO, TCQ, F38, TLN and F98

series are not dedicated to wave soldering.

RECOMMENDED HAND SOLDERING
Recommended hand soldering condition:

Tip Diameter Selected to fit Application
Max. Tip Temperature +370°C

Max. Exposure Time 3s

Anti-static Protection Non required

Note: TCJ, TCM, TCN, J-CAP™, TCO, TCQ, F38, TLN and
F98 series are not dedicated to hand soldering.
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SECTION 5: TERMINATIONS

5.1 Basic Materials

Two basic materials are used for termination leads: Nilo 42
(Fe58Ni42) and copper. Copper lead frame is mainly used
for products requiring low ESR performance, while Nilo 42 is
used for other products. The actual status of basic material
per individual part type can be checked with KYOCERA AVX.

5.2  Termination Finishes - Coatings

Three terminations plating are available. Standard plating
material is pure matte tin (Sn). Gold or tin-lead (SnPb) are
available upon request with different part number suffix
designations.*

5.2.1. Pure matte tin is used as the standard coating
material meeting lead-free and RoHS requirements.
KYOCERA AVX carefully monitors the latest
findings on prevention of whisker formation.
Currently used techniques include use of matte
tin electrodeposition, nickel barrier underplating
and recrystallization of surface by reflow.
Terminations are tested for whiskers according
to NEMI recommendations and JEDEC standard
requirements. Data is available upon request.

5.2.2. Gold Plating is available as a special option* mainly
for hybrid assembly using conductive glue.

5.2.3. Tin-lead (90%Sn 10%Pb) electroplated termination
finish is available as a special option* upon request.

* Some plating options can be limited to specific part types.
Please check availability of special options with KYOCERA AVX.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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SECTION 6: MECHANICAL AND THERMAL PROPERTIES OF CAPACITORS

6.1 Acceleration
98.1m/s2 (10g)

6.2 Vibration Severity
10 to 2000Hz, 0.75mm of 98.1m/s? (10g)

6.3 Shock

Trapezoidal Pulse, 98.1m/s? for 6ms.

6.4 Adhesion to Substrate
IEC 384-3. minimum of 5N.

6.5 Resistance to Substrate Bending
The component has compliant leads which reduces the risk of stress on

the capacitor due to substrate bending.

6.6 Soldering Conditions
Dip soldering is permissible provided the solder bath temperature
is 270°C, the solder time < 3 seconds and the circuit board thickness
=1.0mm.

6.7 Installation Instructions
The upper temperature limit (maximum capacitor surface temperature)
must not be exceeded even under the most unfavorable conditions when
the capacitor is installed. This must be considered particularly when it
is positioned near components which radiate heat strongly (e.g. valves
and power transistors). Furthermore, care must be taken, when bending
the wires, that the bending forces do not strain the capacitor housing.

6.8 Installation Position
No restriction.

6.9 Soldering Instructions
Fluxes containing acids must not be used.

6.9.1 Guidelines for Surface Mount Footprints
Component footprint and reflow pad design for
KYOCERA AVX capacitors.

The component footprint is defined as the maximum board area taken up by the
terminators. The footprint dimensions are given by A, B, C and D in the diagram,
which corresponds to W, max., A max., S min. and L max. for the component.
The footprint is symmetric about the center lines.

The dimensions x, y and z should be kept to a minimum to reduce rotational
tendencies while allowing for visual inspection of the component and its
solder fillet.

Dimensions PS (c for F-series) (Pad Separation) and PW (a for F-series)
(Pad Width) are calculated using dimensions x and z. Dimension y may vary,
depending on whether reflow or wave soldering is to be performed.

For reflow soldering, dimensions PL (b for positive terminal of F-series; b’
for negative terminal of F-series) (Pad Length), PW (a) (Pad Width), and PSL
(Pad Set Length) have been calculated. For wave soldering the pad width
(PWw) is reduced to less than the termination width to minimize the amount
of solder pick up while ensuring that a good joint can be produced. In the
case of mounting conformal coated capacitors, excentering (Ac) is needed
to except anode tab [].

SU—
‘ kcAkea‘ - NOTE:
T | 1 I These recommendations (also in compliance
W | | t with EIA) are guidelines only. With care and
+ A . X
s control, smaller footprints may be consideredfor
‘ reflow soldering.
[ PL—>l<—PS—] ‘
|

Nominal footprint and pad dimensions for each case size are given
in the following tables:
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PAD DIMENSIONS: millimeters (inches)
Case Size PSL PL PS PW PWw
Series | A | 4.00(0.157) | 1.40(0.055) | 1.20(0.047) | 1.80(0.071) | 0.90(0.035)
B | 4.00(0.157) | 1.40(0.055) | 1.20(0.047) | 2.80(0.110) | 1.60(0.063)
C | 6.50(0 2.00(0.079) | 2.50 (0.110)
D [ 8. 2.0 ) [ 4 (0.118)
E | 8.00 0 ) | 4.0 (0.118)
F_|_6.50 ) ] (0.110)
G | 4.00 ) . (0.071)
H [ 2.00 ) - (0.110)
SMDJ' [ K | 40 ) . 71)
Lead & N [ 2.7 ) 0. 63)
OxiCap® | P | 2.70 0. 63)
ing[ R | 2.70 0.80 (0. 63)
F-series) [ S | 4.00 .20 (0. .071)
T | 4.00 1.20 (0. .110)
U [ 8.0 4.00 (0. 145)
V_|_8.00(0. 2.00 (0. 145)
W _|_6.50 (0. ) | 2.50(0. 110)
X_|_8.00(0. .0 ) [ 4.00(0. )
Y_|_8.00(0. .0 ) | 4.00(0. )
5 | 8.00(0. .0 ) | 4.00(0. )
A 4.40(0. 6 ) 20 (0.0 )
B | 4.70(0. 7 ) .30 (0.0 )
D | 4.40(0. 60 ) 20 (0.0 )
E_| 0.90(0.035) | 0.30 ) [ 0.30(0.0 )
H | 3.20(0.126) | 1.30 ) | 0.60(0.0 )
1| 4.40(0.173) | 1.6 ) [ 1.20(0.0 71)
Series 2.20(0.087) | 0.90 5) | 0.40(0.016) 28)
L | 2.80(0.110) | 1.10(0.043) | 0.60(0.024) (0.039)
R_| 3.20(0.126) | 1.30(0.051) | 0.60(0.024) (0.059) [ 0.075 (0.0
T | 4.70(0.185) | 1.70(0.067) | 1.30(0.051) (0.118) | 1.50 (0.059)
U | 3.20(0.126) | 1.30(0.057) | 0.60(0.024) | 1.50(0.059) | 0.075 (0.003)
V_ | 4.40(0.173) | 1.60(0.063) | 1.20(0.047) | 1.80(0.071) | 0.90(0.035)

Note: SMD *J’ Lead = TAJ, TMJ, TPS, TPM, TRJ, TRM, THJ, TLJ, TCJ, TCM, TCO, TCQ

!
R

L-

PAD DIMENSIONS: millimeters (inches)

R P S P
e———Psi

Case Size PSL PL, PS PW-
Series | M | 2.50 (0.098) | 1.05 (0.041) | 0.40 (0.016)] 1.05 (0.041) 100 (0.039)
N [ 2.50 (0.098) | 1.05 (0.041) [0.40 (0.016)[ 1.05 (0.041) | 1.0 100(0.039)
1135001501135 (0059} 11.00 (0.039)[1.56 (0.061) | 2.5 10(0.085
H 754) [ 135 (0.053) [ T.00 (0.039)[ 1.55 (0.061) [ 2.5 T0(0.083
ST A R e
5)[2.00(0.0 0. 00 0. 50 (0. 500,
Uil | gy )[2.20(0.087) [2.10 (0.083) | 3.40 (0.134) [ 4.75 (0.187) [ 4.75 (0.187)
6 [15.20 (0.598)] 2.65 (0.104) | 9.90 (0.390) [ 2.65 (0.104) | 5.50 (0.217) | 5.50 (0.217)
818.00(0.315) [ 2.30(0.006) [3.40 (0.134)[ 2.30 (0.096) | 4.40 (0.173) [4.40 (0.173)

PAD DIMENSIONS F-SERIES: millimeters (inches)

Center of nozzle

© ®| |a
— b l—c— b —
Case Size b
Series [§] . .40 (0.016) 0.40
M . .70 (0.028) | 0.70
S . 70 (0.028) .
F38, P 10
F91,F92, — . 200, :
F93, F97, - = :
Fog8 B } .40 4
C . 2.00 .00
N . 2.00 .00
RP[ 1. .60 0
F95, Qs o E 0
AUDIOF95 [ A . 071) .70 0
( T 2.60 (0.102) .70 0.60
B | 2.60(0.102) .80 0.7l
F72 |pM| 580(0.228) | 1.20 2
U-C| 3.00(0.118) 20 20
F75 ™D [ 4.10(0.161) 20 .20 (0. 0. 0.50
R'M| 5.80(0.228) 20 .20 (0.047) | 3.90(0.154) | 0.50(0.020

*In the case of mounting conformal coated capacitors, excentering (Ac)

is needed to except anode tab [4].
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PAD DIMENSIONS: millimeters (inches) 6.10 PCB Cleaning
Ta chip capacitors are compatible with most PCB board cleaning
_ systems. If aqueous cleaning is performed, parts must be allowed to

JW | n i dry prior to test. In the event ultrasonics are used power levels should be
P less than 10 watts per/litre, and care must be taken to avoid vibrational
I . .
*‘H.,L,_,Lps,\ nodes in the cleaning bath.
| PSL: |
B - T SECTION 7: EPOXY FLAMMABILITY
Series EPOXY UL RATING OXYGEN INDEX
Iﬁ:‘aﬁ' Im 9 | 13.20(0.520) | 2.40(0.094) | 8.40(0.331) | 11.80 (0.465) N/A TAJ/TMI/TPS/TPM/ TR TRM/ TR TLY/
TLN/TCJ/TCM/TCN/J-CAP™/TCO/TCQ/ UL94 V-0 35%
J_I;T:mly I | 13.00(0512) | 3.80(0.150) | 5.40(0.213) | 5.30(0.210) N/A NOJ/NOS
Wl I | 10.60 (0.417) | 3.00(0.118) | 4.60(0.181) | 4.00(0.157) N/A
Undertab only SECTION 8: QUALIFICATION APPROVAL STATUS

DESCRIPTION STYLE SPECIFICATION

o E] Surface mount capacitors TAJ CECC 30801 - 005 Issue 2

,,,,,,,,,,,, CECC 30801 -011 Issue 1

PKW | pk

PSL
Case Size PSL PL PS PKW PW PK
Series
TCH&THH | 9 [11.00(0.433)| 1.70(0.067) | 7.60(0.300) [10.60(0.417) | 3.00(0.118) | 4.60(0.181)
Undertab only
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Material Data and Handling

This should be read in conjunction with the Product Datasheet.
Failure to observe the ratings and the information on this sheet may
result in a safety hazard.

1. Material Content
Solid Tantalum and OxiCap® capacitors do not contain liquid
hazardous materials.

The operating section contains:
Tantalum/Niobium Graphite/carbon

Tantalum/Niobium oxide Conducting paint/resins
Manganese dioxide Fluoropolymers (not TAC)

The encapsulation contains:
TAC - epoxy molding compound, solder/tin coated terminal pads

TAJ, TMJ, TPS, TPM, TRJ, TRM, TLJ, TLN, TCJ, TCM, TCN,
J-CAP™, TCO, TCQ, NOJ, and NOS - epoxy molding compound, tin/
solder coated terminal pads

TAP - solder, solder coated terminal wires, epoxy dipped resin

The capacitors do not contain PBB or PBBO/PBBE. The solder alloys
may contain lead.

2. Physical Form

These capacitors are physically small and are either rectangular
with solderable terminal pads, or cylindrical or bead shaped with
solderable terminal wires.

3. Intrinsic Properties

Operating

Both Tantalum and OxiCap® capacitors are polarized devices and operate
satisfactorily in the correct d.c. mode. They will withstand a limited
application of reverse voltage as stated in the datasheets. However, a
reverse application of the rated voltage will result in early short circuit
failure and may result in fire or explosion. Consequential failure of other
associated components in the circuit e.g. diodes, transformers, etc.
may also occur. When operated in the correct polarity,a long period of
satisfactory operation will be obtained but failure may occur for any of
the following reasons:

+ normal failure rate
* surge voltage exceeded
* reverse voltage exceeded

If this failure mode is a short circuit, the previous conditions apply.
If the adjacent circuit impedance is low, voltage or current surges
may exceed the power handling capability of the capacitor. For
this reason capacitors in circuits of below 1Q/V should be derated
by minimum 50% for tantalum and 20% for OxiCap®. Precautions
should be taken to prevent reverse voltage spikes. Where capacitors
may be subjected to fast switched, low impedance source voltages,
the manufacturers advice should be sought to determine the most
suitable capacitors for such applications.

+ temperature too high
« ripple rating exceeded

Non-operating

Both Tantalum and OxiCap® capacitors contain no liquids or noxious
gases to leak out. However, cracking or damage to the encapsulation
may lead to premature failure due to ingress of material such as
cleaning fluids or to stresses transmitted to the tantalum anode.

282

4. Fire Characteristics

Primary
Any component subject to abnormal power dissipation may
- self ignite
+ become red hot
+ break open or explode emitting flaming or red hot material, solid,
molten or gaseous.

Fumes from burning components will vary in composition depending
on the temperature, and should be considered to be hazardous,
although fumes from a single component in a well ventilated area
are unlikely to cause problems.

Secondary
Induced ignition may occur from an adjacent burning or red hot
component. Epoxy resins used in the manufacture of capacitors
give off noxious fumes when burning as stated above. Wherever
possible, capacitors comply with the following:

BS EN 60065

UL 492.60A/280

LOI (ASTM D2863-70) as stated in the datasheets.

5. Storage
KYOCERA AVX Tantalum dielectric chip capacitors are unaffected
by the following storage condition for 2 years:

Temperature: -10°C - +50°C

Humidity: 75% RH maximum

Atmospheric pressure: 860 mbar ~ 1060mbar
Tantalum and OxiCap® capacitors exhibit a very low random failure rate
after long periods of storage and apart from this there are no known
modes of failure under normal storage conditions. All capacitors will
withstand any environmental conditions within their ratings for the
periods given in the detail specifications. Storage for longer periods
under high humidity conditions may affect the leakage current of resin
protected capacitors. Solderability of solder coated surfaces may be
affected by storage of excess of 2 years. If F-series capacitors should
be stored more than 1 year please contact KYOCERA AVX for advice.

6. Moisture Sensitivity Level
MSL is defined in J-STD-020. It is applicable to non-hermetic surface
mount devices, and is focussed on parts in plastic packages.

The basic concept is that a plastic package may contain moisture,
which can become a high pressure vapour during solder reflow.
If this occurs, the vapor pressure may cause internal cracking or
damage to the device. It can also result in external steam jets from
the package, and these may displace other nearby components on
the circuit board during the solder process. A common industry
reference for this is “popcorning”.

KYOCERA AVX solid electrolyte chips (standard tantalum,
conductive polymer, OxiCap®), which are considered MSL 3, MSL 4
or MSL 5 (ref. product datasheet) are molded in plastic packages,
and are distributed in packaging including a moisture barrier.
KYOCERA AVX solid tantalum TACmicrochip® (TAC, TPC) are
considered MSL 1 and supplied in packaging with a moisture barrier.
TLC series is considered MSL 3 and is distributed in packaging
including a moisture barrier.
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The series, which are considered MSL 3, MSL 4 or MSL 5 are
delivered in vacuum sealed bag with calculated shelf life:

a) 12 months at < 40°C and < 90% relative humidity (RH)
b) 24 months at < 30°C and < 70% relative humidity (RH)

7. Disposal

Incineration of epoxy coated capacitors will cause emission
of noxious fumes and metal cased capacitors may explode
due to build up of internal gas pressure. Disposal by any other
means normally involves no special hazards. Large quantities
may have salvage value.

8. Unsafe Use

Most failures are of a passive nature and do not represent
a safety hazard. A hazard may, however, arise if this failure
causes a dangerous malfunction of the equipment in which the
capacitor is employed. Circuits should be designed to fail safe
under the normal modes of failure. The usual failure mode is
an increase in leakage current or short circuit. Other possible
modes are decrease of capacitance, increase in dissipation
factor (and impedance) or an open-circuit. Operations outside
the ratings quoted in the datasheets represents unsafe use.

9. Handling

Careless handling of the cut terminal leads could result in
scratches and/or skin punctures. Hands should be washed
after handling solder coated terminals before eating or
smoking, to avoid ingestion of lead. Capacitors must be kept
out of the reach of small children.

Care must be taken to discharge capacitors before handling as
capacitors may retain a residual charge even after equipment
in which they are being used has been switched off. Sparks
from the discharge could ignite a flammable vapor.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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Environmental Information

KYOCERA AVX has always sought to minimize the environmental impact of
its manufacturing operations and of its capacitors supplied to customers
throughout the world. We have a policy of preventing and minimizing waste
streams during manufacture, and recycling materials wherever possible.
We actively avoid or minimize environmentally hazardous materials in our
production processes.

1. Material Content

For customers wishing to assess the environmental impact of KYOCERA
AVX's capacitors contained in waste electrical and electronic equipment,
the following information is provided: Surface mount tantalum capacitors
contain:

+ Tantalum/Niobium and Tantalum/Niobium oxide

+ Manganese dioxide

+ Carbon/graphite

+ Silver

+ Tin/Tin-lead alloy plating

+ Nickel-iron alloy or Copper alloy depending on design (consult factory
for details)

+ Polymers including fluorinated polymers

+ Epoxide resin encapsulant

The encapsulant is made fire retardant to UL 94 V-0 by the inclusion of inert
mineral filler and fire retardants.

2. Packaging Material

The component packing tape is recyclable Polycarbonate and the sealing tape
is a laminate of halogen-free polymers. The reels are recyclable polystyrene,
and marked with the recycling symbol. The reels are overpacked in recyclable
fiber board boxes. None of the packing contains heavy metals.

3. Lead (Pb)

Parts supplied today are electroplated over the terminal contact area with
100% fused matte Tin (Sn). Parts with SnPb termination finish are available
upon request only. Contact KYOCERA AVX for availability of parts with SnPb
termination finish.

4. Fire Retardants
A combustible encapsulant free of antimony trioxide and organic bromide
compound are supplied today. KYOCERA AVX believes that the health and

safety benefits of using these materials to provide fire retardancy during the
life of the product, far outweigh the possible risks to the environment and
human health.

5. Nickel Alloy

It is intended that all case sizes will be made with a high copper alloy
termination. Some case sizes are supplied now with this termination, and
other sizes may be available. Please contact KYOCERA AVX if you prefer this.

6. Recycling

Surface mount Tantalum and OxiCap® capacitors have a very long service life
with no known wear-out mechanism, and a low failure rate. However, parts
contained in equipment which is of no further use will have some residual
value mainly because of the Tantalum metal or niobium oxide contained. This
can be recovered and recycled by specialist companies. The silver and nickel
or copper alloy will also have some value. Please contact KYOCERA AVX if
you require assistance with the disposal of parts. Packaging can by recycled
as described above.

7. Disposal

Surface mount Tantalum and OxiCap® capacitors do not contain any
liquids and no part of the devices is normally soluble in water at neutral pH
values. Incineration will cause the emission of noxious fumes and is not
recommended except by specialists. Landfill may be considered for disposal,
bearing in mind the small lead content.

Under certain extreme physical conditions it is possible to generate ignition
of Tantalum, Niobium and Niobium oxide capacitors. These physical
conditions relate to high-speed impact and although not considered to be a
normal operating occurrence may occur as a method of material(s) recovery.
Therefore appropriate safeguards procedures and methodologies need to be
adopted to eliminate any risks of material ignition.

For further information, please contact your local KYOCERA AVX sales office
or representative.

8. Typical Component Weight by Case Sizes

The approximate weight of capacitor by case size is in the table below.
If the weight of specific part number is required, please contact manufacturer.

TAJ, TMJTPS, | TPM Tc) TcN | Nog | TAC F91, F93
case | TRITLY, THY | TRM TLN ;gg TCM |, Gap~| Nos | TLC | P8 | F72 F75 -5 F92 | Fo5 | F98 |F98-AJ6| TCH | THH
Typical Weight (mg
A 29 28 25 57.3 28 19 37
B 68 72 57 83.6 65 36 68
C 166 137 154 240 160
D 290 298 278 265 14 400 300
E 512 527 472 | 474 05
F 148
G 28 25
H 52 51 51 15.2
I 12 543
J 5.9
K 17 22 | 15 20 2.8
L 41 38 9
M 10 10 113 | 57 | 330 6 3
N 9 10 9 10 350
0 11
P 15 15 9 18
Q 20
R 10 10 234 180 670 7
S 19 27 | 18 25 12.4 25 13 14
T 35 47 | 39 43 65.8 a1
U 738 673 642 | 679 85 12 160 16
v 641 649 655 | 625 16.4
W 99 100
X 152 151 190
Y 223 237 215 178
z 190 3.9
3 251
4 426 355
5 229
6 1056
3 355
9 2185 | 2210
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Product Safety Information Datasheet
Environmental Information

9. RoHS Comp“ance Substances Taping Code RoHS Compliance
9.1 Tantalum & Niobium Oxide Capacitors Cadmium and cadmium compounds Al YES
(excluding F-series) ABYP YES
KYOCERA AVX can declare that we do not add any materials Heavy Lead and lead RsTU | YES,since production
from the list below to series TAJ, TMJ, TPS, TPM, TRJ, TRM, Metals compounds — da“:(’)”"“
THJ, TLJ, TLN, TCJ, TCM, TCN, J-CAP™, TCO, TCQ, TAC, TLC, ” 5 " A'" VES
. . . lercury and mercury compounds
TPC, NOJ and NOS during production, so they are not contained i Ay Comp
. ignificant level Hexavalent chromium compounds All YES
in-any signi : Polychlorinated biphenyls (PCB) All YES
9.2 F-Series Eco-Products "GeoCap" c':)'?g"::_ﬁ::ed Polychlorir?ated naphthalenes (PCN) All YES
KYOCERA AVX promotes environmentally conscious practices. compounds °"'°"“a(‘ed ":I’af:'"s (CF)’) A:: YES
Mirex (Perchlordecone Al YES
KYOCERA AVX offers “GeoCap”, witch has completely lead free Brominated | Polybrominated biphenyls (PBE) Al VES
terminals and contains no polyvinyl chloride in the sleeve. organic | Ppolybrominated diphenylethers
compounds All YES

F-SERIES TANTALUM CAPACITORS

Type - Classification Series Lead-Free Compliance

Anti Polyvinyl Chloride Compliance

F38, F91, F92, F93, F97, F98
AUDIO F95, F95, F72, F75

Surface Reisin-Molded type

Mount type

Complied

Conformal Coated type

Complied

F-SERIES TANTALUM CAPACITORS CORRESPONDING TO ROHS DIRECTIVE
Resin-Molded Chip . . . . Conductive Polymer Facedown
Conformal Coated Chip Audio Facedown Terminal Resin- " " N
R9ll/R92/RS3/R97 FO5/F95/F72/F75 Series Molded Chip F98 Series Uzl sl HA R
Series F38 Series
Compliance with . . . A
RoHS Directive Compliant Compliant Compliant Compliant
. . . ] U Case Cu/ Ni/ Au/Sn plating M, | U Case Cu/ Ni/ Au/Sn plating M,
) 42 Alloy/ Ni/ Sn plating Ni/ Sn-Cu solder S Case Cu/ Ni/Au plating S Case Cu/ Ni/Au plating
Construction
of Electrode Sn thickness 5pm Sn-Cu thickness 30pm U Case Sn thickness 5pm U Case Sn thickness 5pm
Terminal Plating type matte (Solder dipping) M, S Case Au thickness 0.05um M, S Case Au thickness 0.05um
No heat treatment No heat treatment after Plating type matte Plating type matte
after plating Solder dipping No heat treatment after plating No heat treatment after plating
Lead (Pb)
Chromium (VI)
Mercury . . R .
= Does not contain Does not contain Does not contain Does not contain
Cadmium
PBB
PBDE
*LEVEL 1to LEVEL 3
S If you need detailed information
(IPC/ JEDEC LEVEL 3 LEVEL 3 LEVEL 3
about MSL LEVEL,
J-STD-020)
please contact us.
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Tantalum & Niobium Oxide Capacitors (excluding F-series)
Tape & Reel Packaging

TAPE SPECIFICATION

Tape dimensions comply to EIA 481-1 Dimensions A0 and BO of the
pocket and the tape thickness, K, are dependent on the component
size. Tape materials do not affect component solderability during
storage. Carrier Tape Thickness <0.4mm.

Tape and reel packaging for automatic component placement.
Please enter required Suffix on order. Bulk packaging is not
available.

TAPING SUFFIX TABLE TAJ, TMJ, TPS, TPM, TRJ, TRM, THJ, TLJ, TLN
TCJ, TCM, TCN, J-CAP™, TCO, TCQ, NOJ, NOS

180mm (7") reel 330mm (13") reel 180mm (7") reel
Case Size Tape width P Tin Terminf-xtion Tin Termin?tion Gold Termination
mm mm suffix | Avtomotive aty. suffix | Automotive aty. Suffix aty.
A 8 4 R T 2,000 S U 8,000 A 2,000
B 8 4 R T 2,000 S U 8,000 A 2,000
c 12 8 R T 500 S U 3,000 A 500
D 12 8 R T 500 S u 2,500 A 500
E 12 8 R T 400 S U 1,500 A 400
F 12 8 R = 1,000 S = 4,000 A 1,000
G 8 4 R - 2,500 S - 10,000 A 2,500
H 8 4 R - 2,500 S 10,000 A 2,500
K 8 4 R - 3,000 S - 13,000 A 3,000
L 8 4 R = 2,500 S = 10,000 A 2,500
M 8 4 R - 4,000 S - 13,000 A 4,000
N 8 4 R = 3,000 S = 13,000 A 3,000
0 8 4 R - 3,000 S - 13,000 - -
P 8 4 R - 2,500 S - 10,000 A 2,500
R 8 4 R - 2,500 S - 10,000 A 2,500
S 8 4 R = 2,500 S = 10,000 A 2,500
T 8 4 R - 2,500 S - 10,000 A 2,500
8] 16 8 R - 400 - - - - -
\4 12 8 R - 400 S - 1,500 A 400
W 12 8 R = 1,000 S = 5,000 A 1,000
X 12 8 R - 1,000 S - 5,000 A 1,000
Y 12 8 R = 1,000 S = 4,000 A 1,000
z 12 8 R - 1,000 S - 5,000 - -
3 16 8 R = 800 S = TBD = =
4 16 8 R - 800 S - TBD - -
5 12 8 R - 400 S - 1,500 - -
6 24 12 R - 500 S - TBD - -
8 16 8 R = 800 S = TBD = =

TAPING SUFFIX TABLE TAC AND TLC

) 108mm (4.25") reel 180mm (7") reel 108mm (4.25") reel & 180mm (7") reel & 100%
Case Size | TaPe width P Tin Termination Tin Termination Gold Termination Gold Termination
mm mm Suffix Qty. Suffix Qty. Suffix Qty. Suffix Qty.
A 8 4 XTA 500 RTA 2,000 FTA 500 ATA 2,000
B 8 4 XTA 500 RTA 2,500 FTA 500 ATA 2,500
D 8 4 XTA 500 RTA 2,500 = o o o
H 8 4 XTA 500 RTA 3,500 FTA 500 ATA 3,500
| 8 4 XTA 500 RTA 2,500 FTA 500 ATA 2,500
K 8 2 QTA 1,000 PTA 10,000 NTA 1,000 MTA 10,000
L 8 4 XTA 500 RTA 3,500 FTA 500 ATA 3,500
R 8 4 XTA 500 RTA 2,500 FTA 500 ATA 2,500
T 8 4 XTA 500 RTA 2,500 FTA 500 ATA 2,500
U 8 4 XTA 500 RTA 3,500 FTA 500 ATA 3,500
\ 8 4 XTA 500 RTA 2,500 FTA 500 ATA 2,500
CHIP TRAY (WAFFLE) TABLE TLC
q Chip Tra Tin Termination Gold Termination
Case Size gty. Y Suffix Suffix
E Each HTA -
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Tantalum & Niobium Oxide Capacitors (excluding F-series)
Tape & Reel Packaging

TAPING SUFFIX TABLE TPC

. Tape width 10§mm (4..25"). reel 1§Dmm (7") r.eel 108mm (4.2§") rgel & 180mm (7") re.el & 100%
Case Size mm P mm Tin Termination Tin Termination Gold Termination Gold Termination
Suffix Qty. Suffix Qty. Suffix Qty. Suffix Qty.
H 8 4 XXXXX 500 RXXXX 3,500 FXXXX 500 AXXXX 3,500
K 8 2 QXXXX 1,000 Pxxxx 10,000 NXXXX 1,000 Mxxxx 10,000
L 8 4 XXXXX 500 Rxxxx 3,500 Fxxxx 500 AXXXX 3,500
R 8 4 XXXXX 500 RXxxx 2,500 Fxxxx 500 AXXXX 2,500

Note: xxxx = ESR value in Milliohms

TAPING SUFFIX TABLE TLC

T idth 108mm (4.25") reel 180mm (7") reel 108mm (4.25") reel & 180mm (7") reel & 100%
Case Size ap:n:l: P mm Tin Termination Tin Termination Gold Termination Gold Termination
Suffix Qty. Suffix Qty. Suffix Qty. Suffix Qty.
L 8 4 XXXXX 500 RXxXX 3,500 Fxxxx 500 AXXXX 3,500

Note: xxxx = ESR value in Milliohms
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Tantalum & Niobium Oxide Capacitors (excluding F-series)
Tape & Reel Packaging

PLASTIC TAPE DIMENSIONS TAJ, TMJ, TPS, TPM, TRJ, TRM, THJ, TLJ, TLN,
TCJ, TCM, TCN, J-CAP™, TCO, TCQ, NOJ AND NOS

Case | A0:0.10 | B0£0.10 | K0.10 | W20.30 | E#0.10 | F#0.05 | Gmin. | P£0.10 | P2:0.05 | P0:0.10 Do D1703%
A 1.83 3.57 1.87 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
B 315 3.77 2.22 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
c 3.45 6.40 2.92 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
D 4.48 7.62 3.22 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
E 4.50 7.50 4.50 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
F 3.35 6.40 2.20 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
G 1.83 3.57 1.65 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
H 315 3.77 1.66 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
K 1.95 3.55 115 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
L 3.10 3.80 1.30 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
M 1.60 235 1.10 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
N 1.60 2.30 1.10 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
0 1.95 3.55 0.80 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
P 1.65 2.45 1.60 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
R 1.65 245 1.30 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
s 1.95 3.55 1.30 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
T 3.20 3.80 1.30 8.00 1.75 3.50 0.75 4.00 2.00 4.00 1.50 1.00
u 6.19 7.66 4.72 16.00 1.75 7.50 0.75 8.00 2.00 4.00 1.50 1.50
v 6.43 7.44 3.84 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
w 3.57 6.40 1.65 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
X 467 7.62 1,65 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
Y 4.67 7.62 215 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
z 4.67 7.62 1.65 12.00 175 5.50 0.75 8.00 2.00 4.00 1.50 1.50
3 6.25 7.88 2.25 16.00 175 | 7.50:01 | 075 800 | 200:01 | 400 1.50 1.50
4 6.25 7.88 2.25 16.00 175 | 750201 | 075 8.00 | 2.00:01 | 400 1.50 1.50
5 4.50 7.50 4.50 12.00 1.75 5.50 0.75 8.00 2.00 4.00 1.50 1.50
6 8.55 15.60 2.25 24.00 1.75 1150 | 075 | 12.00 2.00 4.00 1.50 1.50
8 6.25 7.88 2.25 16.00 175 | 750201 | 075 800 | 2.00:01 [ 400 1.50 1.50

PLASTIC TAPE DIMENSIONS TAC, TLC AND TPC

Case | A0:0.10 B0£0.10 K£0.10 | w2030 | E20.10 | F20.05 | Gmin. | Pz0.10 | P2:0.05 | Pozo.10 | D92 [ D17020
A | 183:070 | 357:010 | 187:010 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00
B | 315:010 | 377:0.10 | 1.66:0.10 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00
D | 195:010 | 3.60:0.10 | 090:0.10 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00
H | 165:010 | 245:010 | 1.10£005 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00
| 195:0.10 | 3.600.10 | 090010 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00
K | 0757085 | 126 948 | 067 1949 8.00 1.75 3.50 0.75 2.00 2.00 2.00 1.50 0.50
L 1.05 %968 | 1.90 949 | 1.05 ¢ 8.00 1.75 3.50 075 4.00 2.00 4.00 1.50 0.80
R | 1.65:010 | 245:010 | 1.60:0.10 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00
T | 3202010 | 3.80:010 | 1.30:010 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00
U | 1.65:010 | 245:010 | 0.80:005 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00
V| 195:010 | 360:010 | 0902010 | 8.00 175 3.50 0.75 4.00 2.00 4.00 1.50 1.00

CHIP TRAY (WAFFLE) TABLE TLC

X Pocket Y Pocket Z Pocket A Pocket
e Size Size Depth Draft Angle .
E 0.76mm +0.05mm 0.43mm £0.05mm 0.417mm 0.05mm 5°41/2° 20 x 20 (400)
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Tantalum & Niobium Oxide Capacitors (excluding F-series)
Tape & Reel Packaging

REEL DIMENSIONS

Reel Size Tape A B Cc w t
180mm (7") 16mm | 1804£2.00 | 50 min | 13.0+0.50 | 16.4+2.0/-0 | 2.00+0.50 »‘ &t
180mm (7") 12mm | 180%2.00 | 50 min | 13.0£0.50 | 12.4+1.5/-0 | 2.00+0.50
180mm (7") 8mm | 180+2.00 | 50 min | 13.04£0.50 | 8.4+1.5/-0 | 2.00+0.50 -
330mm (13") 12mm | 330+2.00 | 50 min | 13.0+0.50 | 12.4+1.5/-0 | 2.00+0.50 B
330mm (13") 8mm | 330+2.00 | 50 min | 13.04+0.50 | 8.4+1.5/-0 | 2.00+0.50 _t
TACmicrochip® ‘ ‘
108mm (4.25") | 8mm | 108+2.00 | 50 min | 13.0+0.50 | 8.4+1.5/-0 | 1.5040.50 A Sl
180mm (7") 8mm | 180+2.00 | 50 min | 13.0+0.50 | 8.4+1.5/-0 | 1.50+0.50

P2 D COVER TAPE NOMINAL DIMENSIONS
PO < _ Thickness:  75um
900 é}éé LE, . Width of tape: 5.5mm (8mm tape)
9.5mm (12mm tape)
Bo - EB BH’{ [:7 ””” 13.5mm (16mm tape)
[l T

anode
TCH AND THH PACKAGING SPECIFICATION OVERALL CHIP TRAY SIZE
The dimensions of the tray see in the figure below. Tolerance of dimensions Size Height Flatness
are 0.1 mm. Both case size “9” and “I" have 40 pcs per tray. 50.80mm+0.10mm 3.96mm *9gsmm 0.10mm

PLASTIC CHIP TRAY

anode

E Case
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F-Series Tantalum Capacitors
Tape & Reel Packaging

TAPING QUANTITY TABLE - TYPE NUMBERING SYSTEM
F-SERIES CAPACITORS

1 2 34 5 6 7 8 9 10 11 1213 14  -ccoooaoo-.
' F95 series ,
180mm (7") Reel |330mm (13") Reel F931A1T06MAIA thave single-sice electrode 1
Series Case Size | TinTermination | Tin Termination F950G337MA AIQL2 - Z‘éﬁ;ﬁb“éi}?jﬂ'&?h”?éi‘éded‘
A 5 T T :att e end of each type ,
OQtOyO Qiy Series Rated capacitance Cas:ec:ode | nur:nber to distinguish from 1
F38 Fo8 U 10, Rated voltage . :ot:_rcase sizes. !
! M, S 4,000 - Capacitance tolerance| = ® .
F92 P 3,000 8,000 } 3
A B 2,500 8,000 1 Their electrode area at the !
. 2000 5,000 et il
F91, F93, F97 B 2,000 6,000 Coocooomomomoo- :
C,N 500 2,500 Tape Tape Applicable Case Size
- R.P 3,000 10,000 Width Polarity “eﬁ's[(’)"" Re";:;%'a FO1,F92, F95 |F72
AUDIO F95 QS AT 2,500 10,000 (mm) ¢ ¢ :ggig; AUDIO F95| F75
B 2,000 8,500 : mm_| mm i
R 1000 — Anode is at ) UMS R,P,Q
F72 M - 8 R [ opposite side A E P’ A! B SSAT | -
500 — of feeding holes 'y B
F75 C,D,M,R U 500 = Anode is at — U.C
()*: Export packaging. There are some differences between actual minimum 12 | R (opposite side ) C G C,N - D,R
quantity and above list. Please confirm before you order. of feeding holes
REEL DIMENSIONS (mm)
Reel Diameter
Item
180¢ 330¢ Note: The above shows the dimensions of 180
A ¢180%5 ¢330+2 reel. In case of 330 reel, the appearance
shape is slightly different.
Tape Width
Item
8 12
W, 9.0£0.3 | 13#0.3
W, 11.4+1.0 [ 15.44£1.0 A =] [
CARRIER TAPE DIMENSIONS (mm)
4.0t 0.1
4 uxo.]ﬁ 15+8" $1.75x0.1 021003 — 1 5:2‘»} r— 1.78 0.1
13 i
E | Folw R (W
I iy
T | |
el A P e = 2
F91, F92, F93, F97, F98 M, F38 M F95, AUDIO F95, F72, F75
. Type |Case Code| w A B F P, t,
_ﬁ_ 4.0%0.1 _ﬁ 40%0.1, 20%0.05 o E E 1.540.2 2.640.2 114055I;\/I;XA
— &N AT K/ Fo5 Qs 2.0:02 | 36202 1.5 Max.
= . ANV U i AUDIO F95 A 8.0:0.3 5107 1 37502 | 35:0.05 | 40801 e
M= v ar Il w R I T 30802 | 3.75:0.2 1.5 Max.
[N [ N ) B & & B 325402 | 37302 2.4 Max,
R 6.5:02 | 7.6%0.2 2.2 Max.
& -+ P F72 T 120803 e e, | 5501 | 80801 [l
F98 U, F38 U F98 S,F38S u 37102 | 76802 2.7 Max.
C 3.6 Max.
CaseCode| W A B F P, t, t, F75 D 12.0:0.3 | 4.8:0.2 [ 7.9:02 | 55:0.1 | 8.0¢0.1 [ 3.9Max.
8.0+0.3 [ 0.730.08 | 1.20:0.05 | 3.5:0.05 | 2.0¢0.1 | 0.8 Max. - M 66402 | 7.60.2 3.3 Max.
8.0:0.3 | 0.97+0.05 | 1.85:0.05 | 3.5:0.05 | 4.0:0.1 [ 1.3Max. | 0.200.05 R 6.7¢02 | 7.620.2 4.6 Max.

8.00.3 1.3580.1 | 2.1540.1 3.540.1 4.00.1 1.4Max. | 0.2t00.3
8.0:0.3 1.55£0.1 2.3:0.1 3.5:0.05 | 4.0+0.1 | (1.7Max.) | 0.2t00.3
8.0:0.3 1.940.1 3.520.1 3.5£0.05 4.0£0.1 |21Max.(1.7)| 0.2100.3
8.00.3 3.340.1 3.840.1 3.5+0.05 | 4.0+0.1 |2.4Max.(1.7)| 0.2t00.3
12.0£0.3 3.6:0.1 6.30.1 5.5£0.05 8.0£0.1 29Max. [ 0.2t00.3
12.00.3 4.80.1 7.710.1 = - 3.5Max. | 0.2t00.3

Z|o|lm|>|o|lwn|Z|c
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TAP/TEP Technical Summary and Application Guidelines

SECTION 1: ELECTRICAL CHARACTERISTICS AND EXPLANATION OF TERMS

1.1 CAPACITANCE

1.1.1 Rated capacitance (CR)

This is the nominal rated capacitance. For tantalum capacitors
it is measured as the capacitance of the equivalent series
circuit at 20°C in a measuring bridge supplied by a 120 Hz
source free of harmonics with 2.2V DC bias max.

1.1.2 Temperature dependence on the capacitance

The capacitance of a tantalum capacitor varies with
temperature. This variation itself is dependent to a small extent
on the rated voltage and capacitor size. See graph below for
typical capacitance changes with temperature.

Typical Capacitance vs. Temperature

15

10

% Capacitance
o

-10

-15

-55 -25 0 25 50 75 100 125

Temperature (°C)

1.2 VOLTAGE

1.2.1 Rated DC voltage (Vy)
This is the rated DC voltage for continuous operation up to +85°C.

1.2.2 Category voltage (V)

This is the maximum voltage that may be applied continuously to a
capacitor. It is equal to the rated voltage up to +85°C, beyond which
it is subject to a linear derating, to 2/3 V; at 125°C.

1.2.3 Surge voltage (V)

This is the highest voltage that may be applied to a capacitor for
short periods of time. The surge voltage may be applied up to 10
times in an hour for periods of up to 30 seconds at a time. The surge
voltage must not be used as a parameter in the design of circuits in
which, in the normal course of operation, the capacitor is periodically
charged and discharged.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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1.1.3 Capacitance tolerance
This is the permissible variation of the actual value of the
capacitance from the rated value.

1.1.4 Frequency dependence of the capacitance

The effective capacitance decreases as frequency increases.
Beyond 100 kHz the capacitance continues to drop until
resonance is reached (typically between 0.5-5 MHz depending
on the rating). Beyond this the device becomes inductive.

Typical Curve Capacitance vs. Frequency
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1.2

1.0 i
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85°C 125°C
Rated Surge Category Surge
Voltage Voltage Voltage Voltage
(v DC) (v DC) (v DC) (v DC)
2 2.6 1.3 1.7
3 4 2 2.6
4 5.2 2.6 3.4
6.3 8 4 5
10 13 6.3 9
16 20 10 12
20 26 13 16
25 33 16 21
35 46 23 28
50 65 33 40

1.2.4 Effect of surges

The solid Tantalum capacitor has a limited ability to withstand
surges (15% to 30% of rated voltage). This is in common with
all other electrolytic capacitors and is due to the fact that
they operate under very high electrical stress within the oxide
layer. In the case of ‘solid’ electrolytic capacitors this is further
complicated by the limited self healing ability of the manganese
dioxide semiconductor.

It is important to ensure that the voltage across the terminals
of the capacitor does not exceed the surge voltage rating at any
time. This is particularly so in low impedance circuits where the
capacitor is likely to be subjected to the full impact of surges,
especially in low inductance applications. Even an extremely
short duration spike is likely to cause damage. In such situations
it will be necessary to use a higher voltage rating.

1.2.5 Reverse voltage and non-polar operation

The reverse voltage ratings are designed to cover exceptional
conditions of small level excursions into incorrect polarity. The
values quoted are not intended to cover continuous reverse
operation.

The peak reverse voltage applied to the capacitor must not
exceed:

10% of rated DC working voltage to a maximum of
1V at 25°C

3% of rated DC working voltage to a maximum of
0.5V at 85°C

1% of category DC working voltage to a maximum of
0.1V at 125°C

1.2.6 Non-polar operation

If the higher reverse voltages are essential, then two capacitors,
each of twice the required capacitance and of equal tolerance
and rated voltage, should be connected in a back-to-back
configuration, i.e., both anodes or both cathodes joined together.
This is necessary in order to avoid a reduction in life expectancy.

1.2.7 Superimposed AC voltage (V. - Ripple Voltage

This is the maximum RMS alternating voltage, superimposed on
a DC voltage, that may be applied to a capacitor. The sum of the
DC voltage and the surge value of the superimposed AC voltage
must not exceed the category voltage, V.. Full details are given in
Section 2.

1.2.8 Voltage derating
Refer to section 3.2 (pages 281-284) for the effect of voltage
derating on reliability.

1.3 DISSIPATION FACTOR AND TANGENT OF LOSS ANGLE (TAN D)

1.3.1 Dissipation factor (DF)
Dissipation factor is the measurement of the tangent of the
loss angle (Tan 6) expressed as a percentage.

The measurement of DF is carried out at +25°C and 120 Hz
with 2.2V DC bias max. with an AC voltage free of harmonics.
The value of DF is temperature and frequency dependent.

1.3.2 Tangent of loss angle (Tan 8)

This is a measure of the energy loss in the capacitor. It is
expressed as Tan & and is the power loss of the capacitor
divided by its reactive power at a sinusoidal voltage of
specified frequency. (Terms also used are power factor, loss
factor and dielectric loss, Cos (90 - ) is the true power factor.)
The measurement of Tan is carried out at +20°C and 120 Hz
with 2.2V DC bias max. with an AC voltage free of harmonics.
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1.3.3 Frequency dependence of dissipation factor
Dissipation Factor increases with frequency as shown in the
typical curves below.

Typical Curve-Dissipation Factor vs. Frequency
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1.3.4 Temperature dependence of dissipation factor Typical Curves-Dissipation Factor vs. Temperature
Dissipation factor varies with temperature as the typical curves
show to the right. For maximum limits please refer to ratings

tables. 10
100pF/6V
X
55k
1wF/35V
{0 T O

-55 -40 -20 0 20 40 60 80 100 125
Temperature C

1.4 IMPEDANCE, (Z) AND EQUIVALENT SERIES RESISTANCE (ESR)

1.4.1 Impedance, Z 1.4.3 Frequency dependence of impedance and ESR

This is the ratio of voltage to current at a specified frequency.Three ESR and impedance both increase with decreasing frequency.At
factors contribute to the impedance of a tantalum capacitor; the lower frequencies the values diverge as the extra contributions to
resistance of the semiconducting layer, the capacitance, and the impedance (resistance of the semiconducting layer, etc.) become
inductance of the electrodes and leads. more significant. Beyond 1 MHz (and beyond the resonant point

At high frequencies the inductance of the leads becomes a limiting of the capacitor) impedance again increases due to induction.

factor. The temperature and frequency behavior of these three
factors of impedance determine the behavior of the impedance Z.
The impedance is measured at 25°C and 100 kHz.

1.4.2 Equivalent series resistance, ESR

Resistance losses occur in all practical forms of capacitors. Frequency Dependence of Impedance and ESR
These are made up from several different mechanisms, including 1K
resistance in components and contacts, viscous forces within =
the dielectric, and defects producing bypass current paths. To =~
; N TN 3
express the effect of these losses they are considered as the 1002 ‘gﬁﬁfi
ESR of the capacitor. The ESR is frequency dependent. The ESR See e =
can be found by using the relationship: \‘\\\\ ST e ———]
ESR - Tan s - 10 = = =—— S 0.1 pF
2nfC s e e R SrT 0.33 uF
. . . . . 0 T N SN TR T
where f is the frequency in Hz, and C is the capacitance in farads. s = === 1 uF
The ESR is measured at 25°C and 100 kHz. < Smmis H = 10 uF
. T . . =] —
ESR is one of the contributing fac'fors to impedance, and at high 0.1 > e a3
frequencies (100 kHz and above) is the dominant factor, so that I
ESR and impedance become almost identical, impedance being 0 - 100 uF
0.01 == 330 pF

marginally higher. 100 1K 10k 100k ™
Frequency f (Hz)

————Impedance (2)
ESR
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1.4.4 Temperature dependence of the impedance and ESR
At 100 kHz, impedance and ESR behave identically and
decrease with increasing temperature as the typical curves
show. For maximum limits at high and low temperatures,
please refer to graph opposite. 100

Temperature Dependence of the
Impedance and ESR

1.5 DC LEAKAGE CURRENT (DCL) %10 1
[0]
1.5.1 Leakage current (DCL) g
The leakage current is dependent on the voltage applied, the '§
time, and the capacitor temperature. It is measured at +25°C E 1
with the rated voltage applied. A protective resistance of 1000 g T
is connected in series with the capacitor in the measuring | 10/85
circuit. —
Three minutes after application of the rated voltage the leakage S

current must not exceed the maximum values indicated in the
ratings table. Reforming is unnecessary even after prolonged
periods without the application of voltage.

0'-155 40 20 0 +20 +40 +60 +80 +100 +125
Temperature T (C)
Temperature Dependence of the
Leakage Current for a Typical Component

1.5.2 Temperature dependence of the leakage current
The leakage current increases with higher temperatures,
typical values are shown in the graph.

For operation between 85°C and 125°C, the maximum working
voltage must be derated and can be found from the following
formula. 10 /|
V max = (1- gT-_85)) x Vi volts o -
120 2 i
where T is the required operating temperature. Maximum limits g‘;
are given in rating tables. = va
g 4
1.5.3 Voltage dependence of the leakage current 2 1
Theleakage currentdrops rapidly below the value corresponding “::’ y i
to the rated voltage V; when reduced voltages are applied. The ©
effect of voltage derating on the leakage current is shown in g /’
the graph. 3 //'
This will also give a significant increase in reliability for any //
application. See Section 3 (pages 278-283) for details. d
55 -40 20 0 20 40 60 80 100 125
1.5.4 Ripple current Temperature °C

The maximum ripple current allowance can be calculated from
the power dissipation limits for a given temperature rise above
ambient. Please refer to Section 2 (page 284) for details.

Effect of Voltage Derating on Leakage Current
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SECTION 2: A.C. OPERATION — RIPPLE VOLTAGE AND RIPPLE CURRENT

2.1 RIPPLE RATINGS (AC)

In an AC application heat is generated within the capacitor by
both the AC component of the signal (which will depend upon
signal form, amplitude and frequency), and by the DC leakage. For
practical purposes the second factor is insignificant. The actual
power dissipated in the capacitor is calculated using the formula:
P=1PR=E"
ZZ
| = rms ripple current, amperes
R = equivalent series resistance, ohms
E = rms ripple voltage, volts
P = power dissipated, watts
Z = impedance, ohms, at frequency under consideration

Using this formula it is possible to calculate the maximum AC ripple
current and voltage permissible for a particular application.

2.2 MAXIMUM AC RIPPLE VOLTAGE
(EMAX)

From the previous equation:

| P
E(max) = Z %

where P, is the maximum permissible ripple voltage as listed for
the product under consideration (see table).

However, care must be taken to ensure that:

1. The DC working voltage of the capacitor must not be
exceeded by the sum of the positive peak of the applied AC
voltage and the DC bias voltage.

2. The sum of the applied DC bias voltage and the negative
peak of the AC voltage must not allow a voltage reversal in
excess of that defined in the sector, ‘Reverse Voltage'.

2.3 MAXIMUM PERMISSIBLE POWER DISSIPATION
(WATTS) @ 25°C

The maximum power dissipation at 25°C has been calculated for
the various series and are shown in Section 2.4, together with
temperature derating factors up to 125°C.

For leaded components the values are calculated for parts
supported in air by their leads (free space dissipation).

The ripple ratings are set by defining the maximum temperature
rise to be allowed under worst case conditions, i.e., with resistive
losses at their maximum limit. This differential is normally 10°C at
room temperature dropping to 2°C at 125°C. In application circuit
layout, thermal management, available ventilation, and signal
waveform may significantly affect the values quoted below. It is
recommended that temperature measurements are made on
devices during operating conditions to ensure that the temperature
differ ential between the device and the ambient temperature is less

than 10°C up to 85°C and less than 2°C between 85°C and 125°C.
Derating factors for temperatures above 25°C are also shown
below. The maximum permissible proven dissipation should be
multiplied by the appropriate derating factor.

For certain applications, e.g., power supply filtering, it may be
desirable to obtain a screened level of ESR to enable higher ripple
currents to be handled. Please contact our applications desk for
information.

2.4  POWER DISSIPATION RATINGS
(IN FREE AIR)

TAP/TEP - Resin Dipped Radial

Case Max. power Temperature
size dissipation (W) derating factors
A 0.045 Temp. °C Factor
B 0.05 +25 1.0
C 0.055 +85 0.4
D 0.06 +125 0.09
E 0.065
F 0.075
G 0.08
H 0.085
J 0.09
K 0.1
L 0.11
M/N 0.12
P 0.13
R 0.14
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SECTION 3: RELIABILITY AND CALCULATION OF FAILURE RATE

3.1 STEADY-STATE

Tantalum Dielectric has essentially no wear out mechanismandin
certain circumstances is capable of limited self healing, random
failures can occur in operation. The failure rate of Tantalum
capacitors will decrease with time and not increase as with other
electrolytic capacitors and other electronic components.

Infant
Mortalities

Infinite Useful Life

Useful life reliability can be altered by voltage
derating, temperature or series resistance

Figure 1. Tantalum reliability curve.

The useful life reliability of the Tantalum capacitor is affected
by three factors. The equation from which the failure rate can
be calculated is:

F=FyxFrxFaxFg

where F, is a correction factor due to operating voltage/
voltage derating

F; isacorrectionfactordueto operatingtemperature

Fr is a correction factor due to circuit series
resistance

F; isthe basic failure rate level. For standard leaded
Tantalum product this is 1%/1000hours

Operating voltage/voltage derating

If a capacitor with a higher voltage rating than the maximum
line voltage is used, then the operating reliability will be
improved. This is known as voltage derating. The graph, Figure
2, shows the relationship between voltage derating (the ratio
between applied and rated voltage) and the failure rate. The
graph gives the correction factor F; for any operating voltage.

Voltage Correction Factor
1.0000

0.1000

0.0100

Correction Factor

0.0010

0.0001
0 01 02 03 04 05 06 07 08 09 1

Applied Voltage / Rated Voltage

Figure 2. Correction factor to failure rate F for voltage
derating of a typical component (60% con. level).

Operating temperature
If the operating temperature is below the rated temperature for
the capacitor then the operating reliability will be improved as
shown in Figure 3. This graph gives a correction factor F; for any
temperature of operation.

Temperature Correction Factor
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Temperature (C)

Figure 3. Correction factor to failure rate F for ambient
temperature T for typical component (60% con. level).
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Circuit Impedance 3.2DYNAMIC
All solid tantalum capacitors require current limiting
resistance to protect the dielectric from surges. A series
resistor is recommended for this purpose. A lower circuit
impedance may cause an increase in failure rate, especially at
temperatures higher than 20°C. An inductive low impedance
circuit may apply voltage surges to the capacitor and similarly
a non-inductive circuit may apply current surges to the

As stated in Section 1.2.4 (page 282), the solid Tantalum capacitor
has a limited ability to withstand voltage and current surges. Such
current surges can cause a capacitor to fail. The expected failure
rate cannot be calculated by a simple formula as in the case of
steady-state reliability. The two parameters under the control of the
circuit design engineer known to reduce the incidence of failures
are derating and series resistance.The table below summarizes

capacitor, causing localized over-heating and failure. the results of trials carried out at KYOCERA AVX with a piece of
The recommended impedance is 1Q per volt. Where this is not equipment which has very low series resistance and applied no
feasible, equivalent voltage derating should be used (See MIL derating. So that the capacitor was tested at its rated voltage.

HANDBOOK 217). Table | shows the correction factor, Fg, for
increasing series resistance.

Table I: Circuit Impedance Results of production scale derating experiment
Correctipn factor to failure rate F for series resistance R on Capacitance |Number of units|50% derating| No derating
basic failure rate F; for a typical component (60% con. level). and Voltage tested applied applied
47uF 16V 1,547,587 0.03% 1.1%
100pF 10V 632,876 0.01% 0.5%
Circuit Resistance ohms/volt FR 22pF 25V 2,256,258 0.05% 0.3%
3.0 0.07
20 0.1 As can clearly be seen from the results of this experiment, the
1.0 0.2 more derating applied by the user, the less likely the probability
08 03 of a surge failure occurring.
0.6 04 It must be remembered that these results were derived from a
0.4 0.6 highly accelerated surge test machine, and failure rates in the
02 08 low ppm are more likely with the end customer.
0.1 1.0

Example calculation
Consider a 12 volt power line. The designer needs about
10UF of capacitance to act as a decoupling capacitor near a
video bandwidth amplifier. Thus the circuit impedance will be
limited only by the output impedance of the boards power unit
and the track resistance. Let us assume it to be about 2 Ohms
minimum, i.e., 0.167 Ohms/Volt. The operating temperature
range is -25°C to +85°C. If a 10pyF 16 Volt capacitor was
designed-in, the operating failure rate would be as follows:

a)F;=0.8 @ 85°C

b) F; =0.7 @ 0.167 Ohms/Volt

¢) F, = 0.17 @ applied voltage/rated voltage = 75%

Thus F;=0.8x0.7x0.17 x 1 = 0.0952%/1000 Hours

If the capacitor was changed for a 20 volt capacitor, the
operating failure rate will change as shown.

F, = 0.05 @ applied voltage/rated voltage = 60%
F;=0.8x0.7x0.05x1=0.028%/1000 Hours
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A commonly held misconception is that the leakage current of
a Tantalum capacitor can predict the number of failures which
will be seen on a surge screen. This can be disproved by the
results of an experiment carried out at KYOCERA AVX on 47uF
10V surface mount capacitors with different leakage currents.
The results are summarized in the table below.

Leakage Current vs Number of Surge Failures

Number tested |[Number failed surge

Standard leakage
range 0.1 pA to TpA 10,000 25

Over Catalog limit
5uA to 50pA 10,000 26

Classified Short Circuit
50pA to 500pA
Again, it must be remembered that these results were derived
from a highly accelerated surge test machine, and failure

rates in the low ppm are more likely with the end customer.

10,000 25

KYOCERA AVX recommended derating table

Voltage Rail Working Cap Voltage
3.3 6.3
5 10
10 20
12 25
15 35
>24 Series Combinations (11)

For further details on surge in Tantalum capacitors refer to
J.A. Gill's paper “Surge in Solid Tantalum Capacitors”, available
from KYOCERA AVX offices worldwide.
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An added bonus of increasing the derating applied in a circuit,
to improve the ability of the capacitor to withstand surge
conditions, is that the steady-state reliability is improved by up
to an order. Consider the example of a 6.3 volt capacitor being
used on a 5 volt rail. The steadystate reliability of a Tantalum
capacitor is affected by three parameters; temperature, series
resistance and voltage derating. Assuming 40°C operation
and 0.1Q/volt of series resistance, the scaling factors for
temperature and series resistance will both be 0.05 [see
Section 3.1 (page 286)]. The derating factor will be 0.15. The
capacitors reliability will therefore be

Failure rate =F x F x F_ x1%/1000 hours
=0.15x0.05x 1 x 1%/1000 hours
=7.5% x 10%/hours

If a 10 volt capacitor was used instead, the new scaling factor
would be 0.017, thus the steady-state reliability would be

Failure rate =F x F, x F_,x 1%/1000 hours
=0.017x0.05x 1 x 1%/1000 hours
=8.5% x 10"/ 1000 hours

So there is an order improvement in the capacitors steadystate
reliability.

3.3 RELIABILITY TESTING

KYOCERA AVX performs extensive life testing on tantalum

capacitors.

M 2,000 hour tests as part of our regular Quality Assurance
Program.

Test conditions:

B 85°C/rated voltage/circuit impedance of 3Q max.

W 125°C/0.67 x rated voltage/circuit impedance of 3Q max.

3.4 Mode of Failure
This is normally anincrease in leakage current which ultimately
becomes a short circuit.
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SECTION 4: APPLICATION GUIDELINES FOR TANTALUM CAPACITORS

4.1 SOLDERING CONDITIONS AND BOARD
ATTACHMENT

The soldering temperature and time should be the minimum for a
good connection.

A suitable combination for wavesoldering is 230°C - 250°C for 3 - 5
seconds.

Small parametric shifts may be noted immediately after wave solder,
components should be allowed to stabilize at room temperature
prior to electrical testing.

KYOCERA AVX leaded tantalum capacitors are designed for wave
soldering operations.

Allowable range of peak temp./time combination for wave soldering

270 | |
260 l Dangerous Range |
250 \
Temperature 240
°c) NUN
230 \ Allowable Range
220 with Care

210}—] Allowable Range
200 || with Preheat

I I
0 2 4 6 8 10 12

Soldering Time (secs.)

4.2 RECOMMENDED SOLDERING

PROFILES

Recommended wave soldering profile for mounting of tantalum
capacitors is shown below.

After soldering the assembly should preferably be allowed to cool

naturally. In the event that assisted cooling is used, the rate of
change in temperature should not exceed that used in reflow.

3 - 5 seconds

260 - ——I |—_—

240 |— — —
220
200 -
180 -
160 -
140 f— — —
120
100

Natural
Cooling

TEMPERATURE °C

Enter Wave
60

40
20

Time {seconds)
Il 1 1 1 { | | I L | | 1

0 10 20 30 40 50 60 70 80 80 100 110 t20

*See appropriate product specification

SECTION 5: MECHANICAL AND THERMAL PROPERTIES, LEADED CAPACITORS

5.1 ACCELERATION
10 g (981 m/s)

5.2 VIBRATION SEVERITY
10 to 2000 Hz, 0.75 mm or 98 m/s?

5.3 SHOCK
Trapezoidal Pulse 10 g (981 m/s) for 6 ms

5.4 TENSILE STRENGTH OF
CONNECTION

10 N for type TAR, 5 N for type TAP/TEP.

5.5 BENDING STRENGTH
OF CONNECTIONS

2 bends at 90°C with 50% of the tensile strength test loading.

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
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5.6 SOLDERING CONDITIONS

Dip soldering permissible provided solder bath temperature (1270°C;
solder time <3 sec; circuit board thickness [11.0 mm.

5.7 INSTALLATION INSTRUCTIONS

The upper temperature limit (maximum capacitor surface
temperature) must not be exceeded even under the most unfavorable
conditions when the capacitor is installed. This must be considered
particularly when it is positioned near components which radiate
heat strongly (e.g., valves and power transistors). Furthermore, care
must be taken, when bending the wires, that the bending forces do
not strain the capacitor housing.

5.8 INSTALLATION POSITION
No restriction.

5.9 SOLDERING INSTRUCTIONS
Fluxes containing acids must not be used.

299

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —



http://www.avx.com/disclaimer/

TAP/TEP Technical Summary and Application Guidelines

QUESTIONS AND ANSWERS
Some commonly asked questions regarding Tantalum Capacitors:

Question: If | use several tantalum capacitors in serial/ parallel
combinations, how can | ensure equal current and voltage sharing?
Answer: Connecting two or more capacitors in series and parallel
combinations allows almost any value and rating to be constructed
for use in an application.

For example, a capacitance of more than 60uF is required in a
circuit for stable operation. The working voltage rail is 24 Volts dc
with a superimposed ripple of 1.5 Volts at 120 Hz.

The maximum voltage seen by the capacitor is V, + V,.=25.5V

Applying the 50% derate rule tells us that a 50V capacitor is
required.

Connecting two 25V rated capacitors in series will give the required
capacitance voltage rating, but the effective capacitance will be
halved, so for greater than

33uF L

o5V I 16.5pF
33uF

» =
T sov
25v T

60pF, four such series combinations are required, as shown.

1

B N —
“T T T T A
TTTT

In order to ensure reliable operation, the capacitors should be
connected as shown below to allow current sharing of the ac noise
and ripple signals. This prevents any one capacitor heating more
than its neighbors and thus being the weak link in the chain.

| 1
~

s a0
TP

100K

N
/
N
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The two resistors are used to ensure that the leakage currents of the
capacitors does not affect the circuit reliability, by ensuring that all
the capacitors have half the working voltage across them.

Question: What are the advantages of tantalum over other capacitor
technologies?

Answer:
1. Tantalums have high volumetric efficiency.
2. Electrical performance over temperature is very stable.

3. They have a wide operating temperature range -55 degrees C
to +125 degrees C.

4. They have better frequency characteristics than aluminum
electrolytics.

5. No wear out mechanism. Because of their construction,
solid tantalum capacitors do not degrade in performance or
reliability over time.

Question: If the part is rated as a 25 volt part and you have current
surged it, why can’t | use it at 25 volts in a low impedance circuit?

Answer: The high volumetric efficiency obtained using tantalum
technology is accomplished by using an extremely thin film of
tantalum pentoxide as the dielectric. Even an application of the
relatively low voltage of 25 volts will produce a large field strength
as seen by the dielectric. As a result of this, derating has a significant
impact on reliability as described under the reliability section. The
following example uses a 22 microfarad capacitor rated at 25 volts
to illustrate the point. The equation for determining the amount of
surface area for a capacitor is as follows:

C=((E)(E)(A)/d

A= ((C)(d)) /((E°)E))

A=((22x10%) (170x10?) )/ ((8.85x 1072) (27))

A = 0.015 square meters (150 square centimeters)
Where C = Capacitance in farads

A = Dielectric (Electrode) Surface Area (m?)

d = Dielectric thickness (Space between dielectric) (m)

E = Dielectric constant (27 for tantalum)

E°= Dielectric Constant relative to a vacuum
(8.855 x 10" Farads x m™)

To compute the field voltage potential felt by the dielectric we use
the following logic.

Dielectric formation potential = Formation Ratio x
Working Voltage

=4x25
Formation Potential = 100 volts
Dielectric (Ta,0;) Thickness (d) is 1.7 x 10° Meters Per Volt
d = 0.17 y meters

Electric Field Strength = Working Voltage / d
= (25/0.17 p meters)
= 147 Kilovolts per millimeter
= 147 Megavolts per meter
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TAP/TEP Technical Summary and Application Guidelines

QUESTIONS AND ANSWERS

No matter how pure the raw tantalum powder or the precision of
processing, there will always be impurity sites in the dielectric. We
attempt to stress these sites in the factory with overvoltage surges,
and elevated temperature burn in so that components will fail in the
factory and not in your product.

Unfortunately, within this large area of tantalum pentoxide, impurity
sites will exist in all capacitors. To minimize the possibility of
providing enough activation energy for these impurity sites to
turn from an amorphous state to a crystalline state that will
conduct energy, series resistance and derating is recommended.
By reducing the electric field within the anode at these sites, the
tantalum capacitor has increased reliability. Tantalums differ from
other electrolytics in that charge transients are carried by electronic
conduction rather than absorption of ions.

Question: What negative transients can Solid Tantalum Capacitors
operate under?

Answer: The reverse voltage ratings are designed to cover
exceptional conditions of small level excursions into incorrect
polarity. The values quoted are not intended to cover continuous
reverse operation. The peak reverse voltage applied to the capacitor
must not exceed:

10% of rated DC working voltage to a maximum of 1 volt at
25°C.

3% of rated DC working voltage to a maximum of 0.5 volt at
85°C.

1% of category DC working voltage to a maximum of 0.1 volt
at 125°C.

Question: | have read that manufacturers recommend a series
resistance of 0.1 ohm per working volt. You suggest we use 1 ohm
per volt in a low impedance circuit. Why?

Answer: We are talking about two very different sets of circuit
conditions for those recommendations. The 0.1 ohm per volt
recommendation is for steady-state conditions. This level of
resistance is used as a basis for the series resistance variable in a
1% /1000 hours 60% confidence level reference. This is what steady-
state life tests are based on. The 1 ohm per volt is recommended for
dynamic conditions which include current in-rush applications such
as inputs to power supply circuits. In many power supply topologies
where the di / dt through the capacitor(s) is limited, (such as most
implementations of buck (current mode), forward converter, and
flyback), the requirement for series resistance is decreased.

Question: How long is the shelf life for a tantalum capacitor?

Answer: Solid tantalum capacitors have no limitation on shelf life.
The dielectric is stable and no reformation is required. The only
factors that affect future performance of the capacitors would
be high humidity conditions and extreme storage temperatures.
Solderability of solder coated surfaces may be affected by
storage in excess of 2 years. Recommended storage conditions
are: Temperature between -10°C — +50°C with humidity 75%
RH maximum and atmospheric pressure 860 mbar-1060 mbar.
Terminations should be checked for solderability in the event an
oxidation develops on the solder plating.

Question: Are any recommendations/limitation for capacitor
selection in parallel combination of capacitors?

Answer: Higher performance series TPS, TPM, NOS, NOM, TCJ, TCN
are designed to provide lower ESR values and make the product
more robust against current surges. The design differences make
the better performance distribution of parameters, namely ESR
is lower and tighter compared to the general purpose TAJ series.
The surge current load in a parallel combination of capacitors is
therefore shared more evenly amongst the capacitors and thus it is
better suited for this application.

In a parallel combination is is strongly recommended to use the low
ESR series of Tantalum Capacitors such as TPS, TPM, NOS, NOM,
TCJ and TCN. Do not combine different series of manufacturers
within one parallel combination.

Question: What level of voltage derating is needed for Tantalum
Capacitors?

Answer: For many years whenever people have asked a tantalum
capacitor manufacturer about what were the safe guidelines for
using their product, they spoke with one voice “a minimum of
50% voltage derating should be applied”. This message has since
become ingrained and automatic. This article challenges this
statement and explains why it is not necessarily the case.

The 50% rule came about when tantalum capacitors started to be
used on low impedance sources. In such applications, the available
current is high and therefore a risk of failure is inherent. Well
established by empirical methods and covered in MIL-STD 317, was
the fact that the amount of voltage derating has a major influence
on the failure rate of a tantalum capacitor (Figure 1). Indeed, from
rated voltage to 50% of rated voltage is an improvement in failure
rate of more than 100.

0.1
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Figure 1
It was also proved that the same was true of dynamic, high
current pulse conditions1, hence the recommendation.
Now let us look more closely at the type of circuits in use. Below
is a simple circuit which will be discussed further in this text.

Zgiode Z
N Y Py 's)
— s
Zcap = ESR

T 1 Zpat
Vbat

&
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TAP/TEP Technical Summary and Application Guidelines

Let us assume this is a 2 cell battery system, therefore
Vit = 3.2 Volts

Also, let us assume

Z, =60 MQ, Zy5. =70 mQ, Z,, = 120 mQ, ZL =70 mQ

If the “50% rule” was followed, the designer should chose a 6.3V
rated capacitor.

The total circuit impedance of the system is 320 mQ. So by Ohm's
law the peak current would be 10 Amps.

This exceeds the test conditions used by KYOCERA AVX to screen
its product for high current pulses’, so a risk of failure exists.
Clearly a minimum of a 10 volt rate capacitor is required in this
application.

As a general rule of thumb, the maximum current a tantalum
capacitor can withstand (provided it has not been damaged by
thermomechanical damage2 3 or some other external influence)
is given by the equation:

Imax =V .4/ (1 + Catalog ESR)

So for example for a T00uF 10V D case capacitor (Catalog ESR =
0.9 Ohms), this would be:

Imax =10/ (1+0.9) = 5.2 Amps

In some circuits, because of size restrictions, a tantalum capacitor
may be the only option available. If this is the case, KYOCERA AVX
recommends a PFET integrator be used to slow the voltage ramp
at turn on, which in effect reduces the peak current, and therefore
reduces the risk of failure4.

Now, let’s consider a continuation of the circuit with the addition
of an LDO or DC/DC convertor.

Zgiode ZL
¥l
+ +
T L Zoat  Zegp C2

The risk of a high surge current being seen by the capacitor in
location C, is very small. Therefore if we assume the voltage rail
is 2.8 volts and the maximum current seen by C, is <1.5 Amps, a4
volt capacitor could be able to be used in this application.

This all seems like good news, but as always, there are some
downsides to using a part nearer to its rated voltage. The first is
the steady-state life, or MTBF. The MTBF of a tantalum capacitor
is easily calculated from MIL-STD 317 or the supplier's catalog
data. An example is given below:

Assume operating temperature is 85°C and circuit impedance 0.1
Ohms/volt (F; = 1).

For a 10 volt rated capacitor on a 5 volt rated line, the failure rate
is:

302

Fr =1%/1000 hours x F; x Fy x Fy
=1%/1000 hours x 1 x 0.007 (from Figure 1) x 1
=0.007%/1000 hours
MTBF = 10°/ F,
14,285,238 hours
1,631 years
For a 6.3 volt rated capacitor on a 5 volt rated line, the failure rate is:
FR = 1%/1000 hours x F; X F, X F,
1%/1000 hours x 1 x 0.12 (from Figure 1) x 1
0.12 %/1000 hours
105/ Fg
833,333 hours
95 years

The second factor to be considered is that the more derating applied
to a tantalum capacitor, the lower the leakage current level (Figure
2). Therefore a part used at 50% of its rated voltage will have more
than 3 times better leakage levels than one used at 80%.

MTBF

Leakage Current vs. Rated Voltage
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Figure 2

One final point worthy of mention with the introduction of higher
reflow temperatures with the introduction of lead-free solders is
that voltage derating can help to reduce the risk of failures due to
thermomechanical damage during reflow.

To summarize, a tantalum capacitor is capable of being used at its
rated voltage or close to it, provided that the user obeys the rules
outlined in this document and is prepared for the reduced steady-
state life performance and higher leakage current levels this would
produce.

Surge in Solid Tantalum Capacitors, John Gill, KYOCERA AVX Tantalum
IR Reflow Guidelines for Tantalum Capacitors, Steve Warden & John Gill,
KYOCERA AVX Tantalum

Mounting Guidelines in KYOCERA AVX Tantalum Catalog

Improving Reliability of Tantalum Capacitors in Low Impedance Circuits,
Dave Mattingly, KYOCERA AVX

N

s o

The Important Information/Disclaimer is incorporated in the catalog where these specifications came from or available
online at www.kyocera-avx.com/disclaimer/ by reference and should be reviewed in full before placing any order.

— POLYMER, TANTALUM AND NIOBIUM OXIDE CAPACITORS —


http://www.kyocera-avx.com/disclaimer/

TAP/TEP Technical Summary and Application Guidelines

Question: What does failure rate mean?

Answer: Failure rate is expressed as the number of parts (as a percentage) that can be expected to fail in a given time period under
specific conditions of temperature, applied voltage (ratio to rated voltage - usually 1.0) and circuit impedance.

Question: What does ppm mean?

Answer: PPM is defined as 'PARTS PER MILLION' and can be used to express how many parts within a million pieces may fail to the
specification.

Question: What is the difference between %/1000hrs and FITs?

Answer: The failure rate as the mathematic quantity can be expressed in several units of measurement - mostly in %/1000hrs or in FITs.
FITs are usually used for the high-reliability components where expression in %/1000hrs would be more difficult to read. The conversion
is as follows: e.g. 0.01%/1000hrs = 100 FIT for specified conditions ([%/1000hrs] = x 10000 [FIT]).

Question: What are the standards for reliability calculations?

Answer: The standards used in the KYOCERA AVX specification are based on the European norm EN 61709 with the added feature
of series resistance in order to better reflect real application conditions. The basic failure rate in the KYOCERA AVX test is given for
conditions - 85°C, Vrated, 0.1 Ohm/V. To calculate the actual failure rate for specific conditions you have to consider the influence of
different factors which have an impact on reliability - correction factors for temperature (FT), voltage derating (FV),(circuit) impedance
(FR) and the base failure rate (Fbase) for the series being used.

Question: Are tantalum capacitors ESD (i.e. Electrostatic Discharge) sensitive devices?

Answer: All tantalum and niobium Oxide capacitors are not ESD sensitive devices.
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Software Tools

SPICAT - SPITAN

Contains typical measured data for the majority of KYOCERA AVX solid electrolytic capacitors and gives an overview of typical
performance characteristic for polymer, tantalum and niobium oxide capacitors at different frequencies and temperatures. SpiCAT -
SpiTAN does not contain the data from specification.

INPUT PARAMETERS OUTPUT PARAMETERS
+ Selected PN from the list with the help of filter (technology, + Frequency characteristics of capacitance, impedance, ESR, DF for 25°C
capacitance, rated voltage, case, series, tolerance) + Temperature — shows performance according to selected operating
temperature

+ Frequency settings — shows values for given frequency
+ Menu graph - shows additional performance figures for ripple
characteristics (1), typical DCL performance within 5 min

3D MODELS

3D Models support the design process and allow imagination of the PCB board component layout in 3D environment. The majority of
KYOCERA AVX solid electrolytics case sizes are available in STEP format (Standard for the Exchange of Product Model Data).
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Products Listing

PASSIVES

Capacitors
Multilayer Ceramic
Film
Glass
Niobium Oxide* - OxiCap®
Pulse Supercapacitors
Tantalum

Circuit Protection
Thermistors
Fuses - Thin Film
Transient Voltage Suppressors
Varistors - Zinc Oxide

Directional Couplers
Thin-Film

CONNECTORS
Automotive
Standard, Custom

Board to Board
SMD (0.4, 0.5, 1.0mm), BGA, Thru-Hole

Card Edge

DIN41612
Standard, Inverse, High Temperature

FFC/FPC
0.3,0.5,1.0mm

Hand Held, Cellular
Battery, I/0, SIMcard, RF shield clips

2mm Hard Metric
Standard, Reduced Cross-Talk

Filters
Ceramic
EMI
Noise
SAW
Low Pass - Thin Film

Inductors
Thin-Film

Integrated Passive Components
PMC - Thin-Film Networks
Capacitor Arrays
Feedthru Arrays
Low Inductance Decoupling Arrays

IDC Wire to Board
Headers, Plugs, Assemblies

Memory

Piezo Acoustic Generators
Ceramic

Resistors
Arrays
Miniature Axials

Timing Devices
Clock Oscillators
MHz Quartz Crystal
Resonators
VCO
TCXO

PCMCIA, Compact Flash, Secure Digital, MMC,

Smartcard, SODIMM
Military
H Government, DIN41612

Polytect™
Soft Molding

Rack and Panel
Varicon™

For more information please visit

our website at

http:/www.kyocera-avx.com
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Available Range of Sample Kits

SAMPLE WALLETS: Number of pieces per PN: 5
Number of PN's: 30

ORANGE BLUE
OxiCap® TAJ Auto, TPS Auto, THJ, TRJ (Sample Kit: Automotive)
NOJ TAJ (Sample Kit: TAJ)
(Sample Kit: NOJ) TPS (Sample Kit: TPS)
NOS, NOM THJ (Sample Kit: Hi Temp THJ)
(Sample Kit: NOS, NOM) TRJ, TRM (Sample Kit: Industrial TRJ, TRM)

TPS, TPM (Sample Kit: Low ESR)
NOS, TPM, TPS, NOM (Sample Kit: Power Supply)
TPM (Sample Kit: TPM)
TAC (Sample Kit: TAC)

GREEN

Military and HI-REL
Capacitors CWR19, CWR29,

CWR15 and various COTS+
products available only
through the Sales or Marketing BLACK PALE GREY
h [
channets Overview of our product series TLJ
and matrixes (Sample Kit: TLJ Low Profile)
(Kit - Series)
YELLOW
TCJ Voltage 2V-20V
SILVER (Sample Kit: TCJ)
TCJ HiV Voltage 25V-125V
TCJ, TAJ low, TLC, :
NOJ, TLJ, TLN, F38, F98 (Sampf gﬁil:T,EJH'V)
(Sample Kit: Mobile) (Sample Kit: J-CAP)
TCQ
(Sample Kit: TCQ)
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VISIT US AT WWW.KYOCERA-AVX.COMk

North America Europe Asia
Tel: +1 864-967-2150 Tel: +44 1276-697000 Tel: +65 6286-7555
Central America Japan
Tel: +55 11-46881960 Tel: +81 740-321250
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