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Low-Jitter, Precision Clock Generator

General Description

The MAX3622 is a low-jitter precision clock generator
optimized for networking applications. The device inte-
grates a crystal oscillator and a phase-locked loop (PLL)
clock multiplier to generate high-frequency clock outputs
for Ethernet and other networking applications. The
proprietary PLL design features ultra-low jitter
(0.36psRMS) and excellent power-supply noise rejection,
minimizing design risk for network equipment.

The MAX3622 has one LVPECL output and one
LVCMOS output. It is available in a 16-pin TSSOP pack-
age and operates over the 0°C to +70°C temperature
range.

Applications
Ethernet Networking Equipment

Typical Application Circuit and Pin Configuration appear
at end of data sheet.

with Two Outputs

Features
4 Crystal Oscillator Interface: 25MHz Typical
4 Output Frequencies: 125MHz and 156.25MHz

4 Low Jitter
0.14psrms (1.875MHz to 20MHz)
0.36psRrms (12kHz to 20MHz)

4 Excellent Power-Supply Noise Rejection

4 No External Loop Filter Capacitor Required

Ordering Information

PIN- PKG
PART TEMP RANGE PACKAGE CODE
MAX3622CUE+ 0°C to +70°C 16 TSSOP u16-2

+Denotes a lead-free package.

Block Diagram
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MAX3622

Low-Jitter, Precision Clock Generator

with Two Outputs

ABSOLUTE MAXIMUM RATINGS

Supply Voltage Range Vce, Veca,

VDDO_ A, VCCO B+ vveerveeiiieieiiieie e -0.3V to +4.0V
Voltage Range at QAC_OE, QB_OE,

REST, RES2....oiiiiiiiiee -0.3V to (Vce + 0.3V)
Voltage Range at X_INPin.........ccccoviiiiiiiiin -0.3Vto +1.2V
Voltage Range at GNDO_A...........cooviiiiiiiiiin -0.3V to +0.3V
Voltage Range at X_OUT Pin ......cccccooovnnnn -0.3Vto (Vce - 0.6V)

Current into QA_C ..o +50mA
Current into QB, QB.....oovoeeeeeeeeeeeeeeee e -56mA
Continuous Power Dissipation (Ta = +70°C)

16-Pin TSSOP (derate 11.1mW/°C above +70°C) ....... 889mwW
Operating Junction Temperature Range........... -55°C to +150°C
Storage Temperature Range ...........cccoceeveenn. -65°C to +160°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vce = +3.0V to +3.6V, Ta = 0°C to +70°C, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C, unless otherwise

noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Power-Supply Current Icc (Note 3) 70 90 mA
CONTROL INPUT CHARACTERISTICS (QAC_OE, QB_OE PINS)

Input Capacitance CIN 2 pF
Input Logic Bias Resistor RBIAS 50 kQ
LVPECL OUTPUT SPECIFICATIONS (QB, QB PINS)

. Vcc-  Vec-  Vee-

Output High Voltage VOH 113 0.3 0.83 \
Output Low Voltage VoL Vec- Vec- - Vee- %

1.85 1.7 1.55

Peak-to-Peak Output-Voltage
Swing (Single-Ended)

0.6 0.72 0.9 Vp-p

Output Rise/Fall Time 20% to 80% 200 350 600 ps
Output Duty-Cycle Distortion 48 50 52 %
LVCMOS/LVTTL INPUT SPECIFICATIONS (QAC_OE, QB_OE PINS)

Input-Voltage High ViH 2.0 Vv
Input-Voltage Low ViL 0.8 \
Input High Current IH VIN = Vce 80 HA
Input Low Current I VIN = OV -80 pA
LVCMOS OUTPUT SPECIFICATIONS (QA_C PIN)

Output High Voltage VOH QA_C sourcing 12mA 2.6 \
Output Low Voltage VoL QA_C sinking 12mA 0.4 \Y
Output Rise/Fall Time (Note 4) 250 500 1000 ps
Output Duty-Cycle Distortion (Note 4) 42 50 58 %
Output Impedance 14 Q




Low-Jitter, Precision Clock Generator
with Two Outputs

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.0V to +3.6V, Ta = 0°C to +70°C, unless otherwise noted. Typical values are at Vcc = +3.3V, Ta = +25°C, unless otherwise

noted.) (Notes 1, 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
CLOCK OUTPUT AC SPECIFICATIONS
VCO Frequency Range 620 625 648 MHz
Random Jitter oy 12kHz to 20MHz 0.36 1.0 S
AMS 1.8756MHz to 20MHz 0.14 PSAMS
Deterministic Jitter Induced by LVPECL output 4
Power-Supply Noise PSP-P
(Notes 5, 6) LVCMOS output 19
Spurs Induced by Power-Supply LVPECL output 57 .
Noise (Note 6) LVCMOS output -47
Nonharmonic and Subharmonic 70 dBG
Spurs
f=1kHz -124
Clock Output SSB Phase Noi = 10KMz 129
ock Outpu ase Noise — i
at 125MHz f = 100kHz 130 dBc/Hz
f=1MHz -145
f> 10MHz -1563

Note 1:

tolerance is Vo = 3.3V +5%. See Figure 2.

Note 2:
Note 3:
Note 4:
Note 5:
Note 6:

LVPECL terminated with 50Q load connected to V11 = Ve - 2V.
Both outputs enabled and unloaded.
Measured using setup shown in Figure 1 with Vcc = 3.3V £5%.

Measured with Agilent DSO81304A 40GS/s real-time oscilloscope.
Measured with 40mVp-p, 100kHz sinusoidal signal on the supply with Vcca connected as shown in Figure 2.

A series resistor of up to 10.5Q is allowed between Vcc and Vcca for filtering supply noise when system power-supply

MAX3622
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() 2=502)
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L
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Figure 1. LVCMOS Output Measurement Setup
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MAX3622

Low-Jitter, Precision Clock Generator
with Two Outputs

Typical Operating Characteristics
(Typical values are at Vcc = +3.3V, Ta = +25°C, crystal frequency = 25MHz.)
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Low-Jitter, Precision Clock Generator
with Two Outputs

Pin Description

PIN NAME FUNCTION
’ QAC OF LVCMOS/LVTTL Input. Enables/disaples QA_C clock outpgt. Connect pih high to enable QA_C.
- Connect low to set QA_C to a high-impedance state. Has internal 50kQ input impedance.
2 GNDO_A | Ground for QA_C Output. Connect to supply ground.
3 QA_C LVCMOS Clock Output
4 VpDo_A Power Supply for QA_C Clock Output. Connect to +3.3V.
56 RES1, RES2 | Reserved. Do not connect.
7 Voea Arllalolg Power Supply for the VCO. Connect to +3.3V. For gdditional pgwer—supply noise filtering,
this pin can connect to Vcc through 10.5Q as shown in Figure 2 (requires Vcc = +3.3V £5%).
8 Vce Core Power Supply. Connect to +3.3V.
9,15 GND Supply Ground
10 X_OUT Crystal Oscillator Output
11 X_IN Crystal Oscillator Input
12 Vcco B Power Supply for QB Clock Output. Connect to +3.3V.
13 QB LVPECL, Inverting Clock Output
14 QB LVPECL, Noninverting Clock Output
16 QB OF LVCMOS/LVTTL Input. Enables/disables QB clock gutput. Connegt pin high to enable LVPECL clock
- output QB. Connect low to set QB to a logic 0. Has internal 50kQ input impedance.

Detailed Description

The MAX3622 is a low-jitter clock generator designed
to operate at Ethernet frequencies. It consists of an on-
chip crystal oscillator, PLL, LVCMOS output buffer, and
an LVPECL output buffer. Using a 256MHz crystal as a
reference, the internal PLL generates a high-frequency
output clock with excellent jitter performance.

Crystal Oscillator
An integrated oscillator provides the low-frequency ref-
erence clock for the PLL. This oscillator requires a
25MHz crystal connected between X_IN and X_OUT.

PLL
The PLL takes the signal from the crystal oscillator and
synthesizes a low-jitter, high-frequency clock. The PLL
contains a phase-frequency detector (PFD), a lowpass
filter, and a voltage-controlled oscillator (VCO). The
VCO output is connected to the PFD input through a
feedback divider. The PFD compares the reference fre-
quency to the divided-down VCO output (fyco/25) and
generates a control signal that keeps the VCO locked

to the reference clock. The high-frequency VCO output
clock is sent to the output dividers. To minimize noise-
induced jitter, the VCO supply (Vcca) is isolated from
the core logic and output buffer supplies.

Output Dividers
The output dividers are set to divide-by-five for the
LVCMOS output QA_C and divide-by-four for the
LVPECL output QB.

LVPECL Driver
The differential PECL buffer (QB) is designed to drive
transmission lines terminated with 50Q to Vcc - 2.0V.
The output goes to a logic 0 when disabled.

LVCMOS Driver
QA_C, the LVCMOS output, is designed to drive a sin-
gle-ended high-impedance load. This output goes to a
high-impedance state when disabled.

Reset Logic/POR
During power-on, the power-on reset (POR) signal is
generated to synchronize all dividers.

CCIEXVIN
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Low-Jitter, Precision Clock Generator
with Two Outputs
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Figure 2. Analog Supply Filtering
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Figure 3. Crystal Layout

Table 1. Crystal Selection Parameters

Applications Information

Power-Supply Filtering
The MAX3622 is a mixed analog/digital IC. The PLL
contains analog circuitry susceptible to random noise.
In addition to excellent on-chip power-supply noise
rejection, the MAX3622 provides a separate power-
supply pin, Vcca, for the VCO circuitry. Figure 2 illus-
trates the recommended power-supply filter network for
VccA. The purpose of this design technique is to
ensure clean input power supply to the VCO circuitry
and to improve the overall immunity to power-supply
noise. This network requires that the power supply is
+3.3V +5%. Decoupling capacitors should be used on
all other supply pins for best performance.

Crystal Selection
The crystal oscillator is designed to drive a fundamen-
tal mode, AT-cut crystal resonator. See Table 1 for rec-
ommended crystal specifications. See Figure 4 for
external capacitor connection.

Crystal Input Layout and Frequency

Stability

The crystal, trace, and two external capacitors should

be placed on the board as close as possible to the

MAX3622's X_IN and X_OUT pins to reduce crosstalk
of active signals into the oscillator.

The layout shown in Figure 3 gives approximately 3pF
of trace plus footprint capacitance per side of the crys-
tal (Y1). The dielectric material is FR-4 and dielectric
thickness of the reference board is 15 mils. Using a
25MHz crystal and the capacitor values of C10 = 27pF
and C9 = 33pF, the measured output frequency accu-
racy is -10ppm at +25°C ambient temperature.

PARAMETER SYMBOL MIN TYP MAX | UNITS
Crystal Oscillation Frequency fosc 25 MHz
Shunt Capacitance Co 2.0 7.0 pF
Load Capacitance CL 18 pF
EEqSuFla\)/alent Series Resistance Rs 50 o
Maximum Crystal Drive Level 300 uw




Low-Jitter, Precision Clock Generator

|
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Figure 4. Crystal, Capacitors Connection
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with Two Outputs

Interfacing with LVPECL Outputs
The equivalent LVPECL output circuit is given in Figure
7. This output is designed to drive a pair of 50Q trans-
mission lines terminated with 50Q to VTT = Vcc - 2V. If
a separate termination voltage (VTT) is not available,
other termination methods can be used such as shown
in Figures 5 and 6. Unused outputs should be disabled
and may be left open. For more information on LVPECL
terminations and how to interface with other logic fami-
lies, refer to Maxim Application Note HFAN-01.0:
Introduction to LVDS, PECL, and CML.

Interface Models
Figure 7 and Figure 8 show examples of interface models.

Figure 5. Thevenin Equivalent of Standard PECL Termination

0.1uF
Q8

MAX3622

150Q < 150Q

NOTE: AC-COUPLING IS OPTIONAL.

HIGH
IMPEDANCE

Vee

ESD /

STRUCTURES I

Figure 7. Simplified LVPECL Output Circuit Schematic

Figure 6. AC-Coupled PECL Termination

QA_C

\ ESD

STRUCTURES

Figure 8. Simplified LVCMOS Output Circuit Schematic
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Low-Jitter, Precision Clock Generator

with Two Outputs

Layout Considerations
The inputs and outputs are critical paths for the
MAX3622, and care should be taken to minimize dis-
continuities on these transmission lines. Here are some
suggestions for maximizing the MAX3622’s perfor-
mance:

e An uninterrupted ground plane should be posi-
tioned beneath the clock 1/Os.

e Supply and ground pin vias should be placed
close to the IC and the input/output interfaces to
allow a return current path to the MAX3622 and the
receive devices.

e Supply decoupling capacitors should be placed

close to the MAX3622 supply pins.

e Maintain 100Q differential (or 50Q single-ended)

transmission line impedance out of the MAX3622.

e Use good high-frequency layout techniques and a

multilayer board with an uninterrupted ground
plane to minimize EMI and crosstalk.

Refer to the MAX3622 Evaluation Kit for more information.

Typical Application Circuit

L =L

Vee
’_Ij i +3.3V +5%
0.01uF 0.1uF
T
Vee Veco_s Vbpo_A
360
Veea QA_C AVAVAY: ASIC
125MHz
MAX3622
QAC_OE QB { ) 70=50Q } ASIC
QB_OE 0B ) 7p-500) 3
156.25MHz
X_0ouT X_IN GND GNDO_A 50Q 50Q
25MHz L L
(CL=18pF) - - (Voo -2V)
33pF 27pF




Low-Jitter, Precision Clock Generator

Pin Configuration

TOP VIEW
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with Two Outputs

Chip Information
TRANSISTOR COUNT: 10,490
PROCESS: BICMOS

Package Information

For the latest package outline information and land patterns
(footprints), go to http://www.microsemi.com

PACKAGE TYPE DOCUMENT NO.
16 TSSOP 21-0066



http://www.microsemi.com/documents/clock/pkg_draw/21-0066.pdf

Microsemi Corporation (NASDAQ: MSCC) offers a comprehensive portfolio of semiconductor
solutions for: aerospace, defense and security; enterprise and communications; and industrial
and alternative energy markets. Products include high-performance, high-reliability analog and
RF devices, mixed signal and RF integrated circuits, customizable SoCs, FPGAs, and
complete subsystems. Microsemi is headquartered in Aliso Viejo, Calif. Learn more at

Micmsemi@ WwWw.microsemi.com.

Microsemi Corporate Headquarters . . . . . . . .
P y © 2012 Microsemi Corporation. All rights reserved. Microsemi and the Microsemi logo are trademarks of

One Enterprise, Aliso Viejo CA 92656 USA . ) . . . .
Within the USA: +1 (949) 380-6100 Microsemi Corporation. All other trademarks and service marks are the property of their respective owners.

Sales: +1 (949) 380-6136
Fax: +1 (949) 215-4996



http://www.microsemi.com/

	dsheet back page boilerplate.pdf
	1. Standards
	2. Application Examples
	3. Block Diagram
	4. Detailed Description
	5. Detailed Features
	5.1 Input Clock Features
	5.2 DPLL Features
	5.3 Digital Frequency Synthesizer Features
	5.4 Output APLL Features
	5.5 Output Clock Features
	5.6 1588 Clock Features
	5.7 General Features

	6. Pin Descriptions
	7. Functional Description
	7.1 Overview
	7.2 Device Identification and Protection
	7.3 Local Oscillator and Master Clock Configuration
	7.3.1 Oscillator Characteristics to Minimize Output Jitter

	7.4 Input Clock Configuration
	7.4.1 Signal Format Configuration
	7.4.2 Frequency Dividers, Scaling and Inversion

	7.5 Input Clock Monitoring
	7.5.1 Frequency Monitoring
	7.5.2 Activity Monitoring
	7.5.3 Selected Reference Fast Activity Monitoring

	7.6 Input Clock Priority, Selection and Switching
	7.6.1 Priority Configuration
	7.6.2 Automatic Selection
	7.6.3 Forced Selection
	7.6.4 Ultra-Fast Reference Switching
	7.6.5 External Reference Switching Mode
	7.6.6 Output Clock Phase Continuity During Reference Switching

	7.7 DPLL Architecture and Configuration
	7.7.1 DPLL State Machine
	7.7.1.1 Free-Run State
	7.7.1.2 Prelocked State
	7.7.1.3 Locked State
	7.7.1.4 Loss-of-Lock State
	7.7.1.5 Prelocked 2 State
	7.7.1.6 Holdover State
	7.7.1.6.1 Automatic Holdover
	7.7.1.6.2 Manual Holdover

	7.7.1.7 Mini-Holdover

	7.7.2 Bandwidth
	7.7.3 Damping Factor
	7.7.4 Phase Detectors
	7.7.5 Loss of Phase Lock Detection
	7.7.6 Phase Monitor and Phase Build-Out
	7.7.6.1 Phase Monitor
	7.7.6.2 Phase Build-Out in Response to Input Phase Transients
	7.7.6.3 Automatic Phase Build-Out in Response to Reference Switching
	7.7.6.4 Manual Phase Build-Out Control
	7.7.6.5 PBO Phase Offset Adjustment

	7.7.7 Manual Phase Adjustment
	7.7.8 Phase Recalibration
	7.7.9 Frequency and Phase Measurement
	7.7.10 Input Wander and Jitter Tolerance
	7.7.11 Jitter and Wander Transfer
	7.7.12 Output Jitter and Wander
	7.7.13 ±160ppm Tracking Range Mode

	7.8 Output Clock Configuration
	7.8.1 Enable and Interfacing
	7.8.2 Frequency Configuration
	7.8.2.1 DFS Block
	7.8.2.2 APLL
	7.8.2.3 Divider Mux, Output Divider and Dif Mux
	7.8.2.4 OC1 to OC7 Frequency Configuration
	7.8.2.5 FSYNC and MFSYNC Configuration

	7.8.3 Phase Adjustment
	7.8.4 Embedded Sync Signal Using Pulse Width Modulation

	7.9 Frame and Multiframe Alignment
	7.9.1 Separate Frame Sync Signal
	7.9.1.1 Enable and SYNCn Pin Selection
	7.9.1.2 Sampling
	7.9.1.3 Resampling
	7.9.1.4 Qualification
	7.9.1.5 Output Clock Alignment
	7.9.1.6 Frame Sync Monitor
	7.9.1.7 Other Configuration Options

	7.9.2 Embedded Frame Sync Signal Using Pulse Width Modulation

	7.10  Microprocessor Interface
	7.11 Reset Logic
	7.12 Power-Supply Considerations
	7.13  Initialization
	7.14 IEEE1588 Time Engine
	7.14.1 Applications
	7.14.2 Time Engine Operation
	7.14.2.1 Direct Time Write
	7.14.2.2 Frequency Control
	7.14.2.3 Precise Time Adjustment

	7.14.3 Input Signal Timestamper
	7.14.4 Programmable Event Generators

	7.15 Master-Slave Equipment Redundancy

	8. Register Descriptions
	8.1 Register Types
	8.1.1 Status Bits
	8.1.2 Configuration Fields
	8.1.3 Multiregister Fields
	8.1.4 Bank-Switched Registers

	8.2 Register Map
	8.3 Register Definitions
	8.3.1 Global Registers
	8.3.2 Real-Time Status Registers
	8.3.3 Latched Status and Interrupt Enable Registers
	8.3.4 Input Clock Registers
	8.3.5 DPLL Registers
	8.3.6 Output Clock Registers
	8.3.7 Frame Sync Registers
	8.3.8 GPIO Registers
	8.3.9 1588 Time Engine Registers


	9. JTAG and Boundary Scan
	9.1 JTAG Description
	9.2 JTAG TAP Controller State Machine Description
	9.3 JTAG Instruction Register and Instructions
	9.4 JTAG Test Registers

	10. Electrical Characteristics
	10.1 DC Characteristics
	10.2 Input Clock Timing
	10.3 Output Clock Timing
	10.4  SPI Interface Timing
	10.5 JTAG Interface Timing

	11. Pin Assignments
	12. Package Information
	13. Thermal Information
	14. Acronyms and Abbreviations
	15. Data Sheet Revision History



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




