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www.midasdisplays.com

MCT024L6W240320PML 240 x 320 Parallel Interface TFT Module
Specification
Version: 1 | Date: 16/09/2015
Revision
1 14/09/2015 First issue
Display Features

Display Size 247
Resolution 240 x 320
Orientation Portrait
Appearance RGB
Logic Voltage 3V
Interface Parallel Ro H s
Brightness 250 cd/m? .
Touchscreen - com p I Iant
Module Size 47.20 x 60.26 x 2.45mm
Operating Temperature -20°C ~ +70°C
Pinout 40 way FFC| Box Quantity Weight / Display
Pitch 0.5mm - ---

* - For full design functionality, please use this

specification

in conjunction with the ILI9341

specification.(Provided Separately)

Display Accessories

Part Number

Description

MPBV6

40 Way FFC to cable and wires.
Driven by any driver board that can
be wired to a 1Tmm pitch
SHDR-40V-S-B receptacle.

Optional Variants

Appearances

Voltage




. GENERAL SPECIFICATIONS

ITEM SPECIFICATION UNIT
OUTLINE DIMEMSIONS 47.2 (W) X60.26 (H) X2.45 (D) mm
DISPLAY SIZE 2.4 inch
DOT PITCH 0.153mmX0.153mm mm
NUMBER OF DOTS 240* (RGB) *320
DRIVER IC ILI9341
LCD TYPE TFT(262K) TRANSMISSIVE
INTERFACE MCU 16 BITS
BACKLIGHT TYPE LED White
VIEWING DIRECTION 6 0’clock

*See attached drawing for details.
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320

240 *RGB* 320

BL

t 240

|

KEGEB Vertical Stripe

e H

Connect to Host




AZ €=AA'VW09= JAI'QAT ALIHM SDd ¥
WVIOVIA LINDYID 1/4

o¥

0C

V34V _ININOINOD

1

V34V _ININONOD

d

D)

M

A3

a3

JueoIdWwOod SYoy a.e [BLSew Mel 8y} [IV "0
ZW/p20GZ :9ouBUIWNT 6

Yu09=}l ‘[ollesed uj * 37 8HUM diyo ¢ ubipoeq g

N\8'Z -ebe)joa Aiddns Jemod 01607 */
LPE6IT1 019

0008+~0,0¢- :"dwa) obeIn)S 'G
00/+~0,02- :"dwa} Bunesedp v

MU [EULION/AISSILUSUBI]/[ 41 MZ9g :opow Aejdsiq '¢

—{——<ooseo

==

e

JauIsiS

Y20[2,0 9 :8|Bue Bumalp gz
0zex(god)ovz ‘141 v’z 8dh Aejdsiq *)
:S310N

EECEFNS,

wwzp El [RPM
Ul UssRSY|IS OUUM

V34V N3d0 43AVT 843N0

1°0¥92°09=

409,09

<=
V'V 4019687

S100 0Cexd9dx0v¢

F=[o)s

3dv1 TInd 7

%

©

V'V QO12L92 H-

VOFCL TV

ANITLNO TVNOISN3IWIA "¢



4. PIN DESCRIPTION:

NO. PIN NAME Type Description
1 LEDK P Power supply for LED (Cathode)
2 LEDA P Power supply for LED (Anode)
3 GND P Ground(0V)
4~6 NC - No connection
7 SDA 1/0 SPI Serial Data Input/output
8 DOTCLK | Pixel clock signal
9 DE | Data enable
10 VSYNC | Vertical synchronizing signal
11 HSYNC | Horizontal synchronizing signal
12 VCcC P Power voltage
13 RESET | Reset signal
14 GND P Ground(0V)
Data bus
- Select the MCU interface mode
IM3 | IM2 | IM1 | IMO | MCU-Interface Mode — DA inuse
Register/Content GRAM
o|lo|lolo fte"r’:::isl'b“ bus o[7:0] DI7:0}
olo]o] 1 ﬁ;:::i?b" bus o[70] D[15:0]
olo|1]o ﬁ:{’:::;gibh bus D[7:0) D[8:0]
ool 1] m’::;‘:”" bus 0[7:0] D[17:0]
o 1|0 ?;l‘:r'f::::: data serial SDA: INOUT
15-32 DB17~DBO /0 G I IR N vl I
1 lo]o] 1 i:::::ﬁ]bh bus D[17:10] D[17:10]
tlol1]o i"’t;‘r’::i TIH’" bus o8:1] D[17:0]
NEEERE ::e"r’::ig[']b“ bus D[17:10] D[17:9]
1 4 0 1 J-wire 9-bit data serial SDI: In
interface [1 S00O: Out
L e 2,
MPU Parallel interface bus and serial interface select
If use RGB Interface must select serial interface.
* : Fix this pin at VDDI or VSS.
33 RD I Read signal, active at low in MCU mode;
In RGB and SPI mode, connect to GNG
34 WR I Write Signal, active at low in MCU mode; In RGB and
SPI mode ,SPI Serial Clock
In MCU mode, Register select signal, low is selected
35 RS | data register; High is selected command register. In
RGB and SPI mode, connect to GND
36 (&8 | Chip selection pin/ Serial port data enable signal
37 XR(NC) - No connection
38 YD(NC) - No connection
39 XL(NC) - No connection
40 YU(NC) - No connection

Note: 1: input, 0: output, P: Power;

Note: 2: LCM have set to 80 MCU 16-bit bus interface I. Below is circuit on FPC for IM3~IMO.

Link to example connector



http://uk.farnell.com/molex/52559-4052/receptacle-ffc-fpc-0-5mm-40way/dp/2060698
ben.halpin
Stamp

http://uk.farnell.com/molex/52559-4052/receptacle-ffc-fpc-0-5mm-40way/dp/2060698

IM3 IM2 IM1 IMO MCU-Interface DB pin in use PIN of LCM to Gnd

Mode Register/content | GRAM
0 0 0 0 80 MCU 8bhit -bus DB(7-0) DB(7-0) HS,VS,DE,DCLK,SDA,DB8-DB17
0 0 0 1 80 MCU 16bit -bus DB(7-0) DB(15-0) HS,VS,DE,DCLK,SDA,DB16,DB17
0 0 1 0 80 MCU 9bit -bus DB(7-0) DB(8-0) HS,VS,DE,DCLK,SDA,DB9-DB17
0 0 1 1 80 MCU 18bit -bus DB(7-0) DB(17-0) HS,VS,DE,DCLK,SDA
0 1 0 1 3-wire 9-bit date serial | SDA in/out HS,VS,DE,DCLK,RS,RD,DB0-DB17
0 1 1 0 4-wire 8-bit date serial | SDA infout HS,VS,DE,DCLK,RD,DB0O-DB17
1 0 0 0 80 MCU 16bit -bus DB(8-1) DB(17-10) (8-1) | HS,VS,DE,DCLK,SDA,DBO,DB9
1 0 0 1 80 MCU 8bit -bus DB(17-10) DB(17-10) HS,VS,DE,DCLK,SDA,DB0O-DB9
1 0 1 0 80 MCU 18bit -bus DB(17-10) DB(17-0) HS,VS,DE,DCLK,SDA
1 0 0 1 80 MCU 9bit -bus DB(8-0) DB(17-9) HS,VS,DE,DCLK,SDA,DB0O-DBS8
R6=0 R5=0 R3=0 R1=0
R8=1 R6=1 R4=1 R2=1
NOTE:

Default interface of this part is

“80 MCU 16-bit bus interface 1” ([IM3:IM0] =0001), and “HS", “VS”, "DE”, "DCLK", "SDA”, “"DB16", “DB17”,
already are connected to GND via 0 ohm resistor on FPC. Refer to below circuit.




5. ELECTRICAL CHARACTERISTICS

5.1 Absolute Maximum Ratings

ltem Symbol Velles Unit Remark
Min Max
Power Supply for Pump VCC -0.3 4.5 \'%
Operating temperature range To -20 70 Degree C
Storage temperature range Ts -30 80 Degree C
Logic input voltage range Vi -0.3 VCC+0.3 \'%
Logic input voltage range VO -0.3 VCC+0.3 \Y

Note: Stresses beyond those given in the Absolute Maximum Rating table may cause
operational errors or damage to the device. For normal operational conditions see
AC/DC Electrical Characteristics

5.2 DC Characteristics

5.2.2 DC Characteristics for Digital Circuit

ltem Symbol Values Unit Conditions
Min Typ Max

Low Level Input Voltage| Vil GND 0.3xVCC v
High Level Input Voltage| Vih 0.7xvCC VCC UA
High Level Output Voh | vcc-0.4 VeC | ohm

Voltage

Low Level Output Voltage Vol GND GND+0.4 UA

Power Supply VCC 2.5 2.8 3.3 \'%

Input Leakage Current lil +1.0 UA
Pull High/Low Resistor Rp 100K ohm




5.3 DC Backlight Unit

Item Symbol Min. Typ. Max. Unit Remark
Average Luminous Iv 250 cd/m2 IF=60mA
Intensity

Chromaticity X 0.234 0.284 0.334 IF=60mA

Coordinates Y 0.273 | 0.323 | 0.373 IF=60mA

Forward Voltage VF 3.2 3.4 \'% IF=60mA

Reverse Current R 50 pA VR=5V,1LED

Luminous Tolerance IV-M 80 % (MIN/MAX)*x100
Power Dissipation Pd 192 mWwW
Peak Forward Current Ifp 100 UA
Reverse Voltage VR 5 \'%
B/L CIRCUIT DIAGRAM

4 PCS WHITE LED;IF

=60mA,VF=3.2V




6. INPUT SIGNAL TIMING

6.1 Display Parallel 18/16/9/8-bit Interface Timing Characteristics (8080-I system)

D/CX X ¢
t::hw N tas_’t_ tes ta:t tohw
CSX ) i ;
csi
WRX « bue
l:wrl
= Twrh
< tgst | tt N
D[17:0
(VE’rite)] )i K
P tast t 't P tam
P res / tresfm -
te s Lrofm »
tedl s trdlim -
ADX T rah / Trhfm —
¢t/ lLatfm trodh
D[17:0 =
(Fgead)] )4 K
Signal Symbol Parameter min max Unit Description
DCX tast Address setup time 0 ns
taht Address hold time (Write/Read) 0 ns
tchw CSX “H" pulse width 0 ns
tcs Chip Select setup time (Write) 15 ns
CSX tres Chip Select setup time (Read ID) 45 ns
tresfm Chip Select setup time (Read FM) 355 ns
tesf Chip Select Wait time (Write/Read) 10 ns
twe Write cycle 66 ns
WRX twrh Write Control pulse H duration 15 ns
twrl Write Control pulse L duration 15 ns
frefm Read Cycle (FM) 450 ns
RDX (FM) trdhfm Read Control H duration (FM) 90 ns
frdifm Read Control L duration (FM) 355 ns
frc Read cycle (ID) 160 ns
RDX (ID) trdh Read Control pulse H duration 90 ns
trdl Read Control pulse L duration 45 ns
D[17:0] tdst Write data setup time 10 ns
onco), [ e e ] or o oo
D[8:0], - For minimum CL=8pF
D[7:0] tratfm Read access lllme : - 340 ns
trod Read output disable time 20 80 ns

Note: Ta=-30to 70 C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, VSS=0V

t =15ns

<

—>

F 70%
30%

70%
309

t=15ns




CSX timings :

tchw

CSX 1_

WRX,
RDX

tcst » < Min. 5ns «

Note: Logic high and low levels are specified as 30% and 70% of VDDI for Input signals.

Write to read or read to write timings:

CSX ‘o
WRX X T x 7
RDX

Note: Logic high and low levels are specified as 30% and 70% of VDDI for Input signals.

10



6.2 Display Parallel 18/16/9/8-bit Interface Timing Characteristics (8080-11 system)

D/CX X X
tchw < tas’t > tcs tahl > l:c:hw
CSX
,tcsf‘
WRX <+ bwe
twr\ »
— Lwrh
< tdst > tdm >
D[17:0
(V&Irite)] ). X
tast o tooot tant o
< res [ Lresfm » [ »
trc / trc;fm >
RDX tral  trdifm ’i.
T trah / Lrdhfm —
I P trodh |
D[17:0
(Fgead)] ) K
. Symbo . . .
Signal I Parameter min max Unit Description
DCX tast Address setup time 0 ns
taht Address hold time (Write/Read) 0 ns
tchw CSX "H" pulse width 0 ns
tcs Chip Select setup time (Write) 15 ns
CSX trcs Chip Select setup time (Read ID) 45 ns
tresfm | Chip Select setup time (Read FM) 355 ns
tcsf Chip Select Wait time (Write/Read) 10 ns
twc Write cycle 66 ns
WRX twrh Write Control pulse H duration 15 ns
twrl Write Control pulse L duration 15 ns
trefm Read Cycle (FM) 450 ns
RDX (FM) trdhfm | Read Control H duration (FM) 90 ns
trdlfm Read Control L duration (FM) 355 ns
trc Read cycle (ID) 160 ns
RDX (ID) trdh Read Control pulse H duration 90 ns
trdl Read Control pulse L duration 45 ns
D[H7:0] tdst Write data setup time 10 ns
D[17:10]&D[8:1], 11?211 ‘g;gz gaclaelssltcii"l:;ne 10 4_0 :z For maximum CL=30pF
D[17:10], - For minimum CL=8pF
D[17:9] tratfm | Read access 1_|me : - 340 ns
trod Read output disable time 20 80 ns

Note: Ta=-30to 70 C, VDDI=1.65V to 3.3V, VCI=2.5V lo 3.3V, VSS=0V.

t =15ns

t=15ns

11



CSX timings :

tchw

CSX g_

WRX,
RDX

tcsf > < Min._5ns «

Note: Logic high and low levels are specified as 30% and 70% of VDDI for Input signals.

Write to read or read to write timings:

CSX ‘0’
WRX_\<—/L )\T—f
RDX

Note: Logic high and low levels are specified as 30% and 70% of VDDI for Input signals.

12



6.3 Display Serial Interface Timing Characteristics (3-line SPI system)

Lonw e
/ tess tosx
CsSX 7
tscvow tsever tace
L taw tsin !
% < scL /
9 7
* Lopan tsur
L
tans 1 tson
SDA (DIN) \ 4
(Host) ! AN
tac tog R
g SDA (DOUT) Hi-z i
o |(Driver) -
Signal Symbol Parameter min max Unit Description
tscycw Serial Clock Cycle (Write) 100 - ns
tshw SCL “H” Pulse Width (Write) 40 - ns
SCL tslw SCL “L” Pulse Width (Write) 40 - ns
tscycr Serial Clock Cycle (Read) 150 - ns
tshr SCL “H” Pulse Width (Read) 60 - ns
tslr SCL “L” Pulse Width (Read) 60 - ns
SDA/SDI tsds Data setup time (Write) 30 - ns
(Input) tsdh Data hold time (Write) 30 - ns
SDA/SDO tacc Access time (Read) 10 - ns
(Output) toh Output disable time (Read) 10 50 ns
tscc SCL-CSX 20 - ns
cSX tlchw CSX “H" Pulse Width 28 - ns
£ CSX-SCL Time ' o
tcsh 65 - ns

Note: Ta =25 C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=VSS=0

t =15ns t=15ns

—>
70% 7093

30% 309




6.4 Display Serial Interface Timing Characteristics (4-line SPI system)

CSX —
toss 3| |< tesh N
D/CX X X
tas P tan N
L bl R
o twrtw « L/t .
SCL N\ /]
Has | L tan
SDA (SDI) X X
p tee: » < tod »
SDA (SDO) : )
Signal Symbol Parameter min max Unit Description
CsX tcss Chip select time (Write) 40 ns
tcsh Chip select hold time (Read) 40 ns
twc Serial clock cycle (Write) 100 ns
twrh SCL “H” pulse width (Write) 40 ns
scL twrl SCL “L" pulse width (Write) 40 ns
trc Serial clock cycle (Read) 150 ns
trdh SCL “H” pulse width (Read) 60 ns
trdl SCL “L” pulse width (Read) 60 ns
D/CX tas D/CX setup time 10
' tah D/CX hold time (Write / Read) 10
SDA/SDI tds Data setup time (Write) 30 ns
(Input) tdh Data hold time (Write) 30 ns
SDA/SDO facc Access time (Read) 10 - ns For maximum CL=30pF
(Qutput) tod Output disable time (Read) 10 50 ns | For minimum CL=8pF

Note: Ta=25 C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=VS5=0V

t. =15ns

—

F70%
30%

70%
309

t=1bns
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6.5 Parallel 18/16/6-bit RGB Interface Timing Characteristics

trgbt e tSYNCS
trgbr < >
VSYNC ~ VH
HSYNC - Vi
tENS tENH
" VIH VIHT
ENABLE >§- ViU VIL'X
robl {le PWDL rgbr 5 e PWDH
VMY I VIH VIH)
DOTCLK X ViL Vi tcyen
) tPDS R tPDH |
D[17:0] >§, \\;IE Write Data Y/IIE,X
Signal Symbol Parameter min max Unit Description
VSYNC / tsyncs VSYNC/HSYNC setup time 15 ns
HSYNC tsvncH VSYNC/HSYNC hold time 15 ns
DE tens DE setup time 15 ns
teny DE hold time 15 ns
) tros Data setup time 15 ns 18/16-bit bus RGB
D[17:0] - .
tpoH Data hold time 15 ns | interface mode
PWDH DOTCLK high-level period 15 ns
PWDL DOTCLK low-level period 15 ns
DOTCLK tcyep DOTCLK cycle time 100 - ns
trgor trapt | DOTCLK,HSYNC,VSYNC rise/fall time - 15 ns
VSYNC / tsyncs VSYNC/HSYNC setup time 15 ns
HSYNC tsyncH VSYNC/HSYNC hold time 15 ns
DE tens DE setup time 15 ns
teny DE hold time 15 ns
D[7:0] tros Data setup time 15 ns §-bil bus RGB
trpH Data hold time 15 ns | interface mode
PWDH DOTCLK high-level pulse period 15 ns
PWDL DOTCLK low-level pulse period 15 ns
DOTCLK tcyep DOTCLK cycle time 100 - ns
trgor trogpt | DOTCLK,HSYNC,VSYNC rise/fall time - 15 ns

Note: Ta=-30to 70 C, VDDI=1.65V to 3.3V, VCI=2.5V to 3.3V, AGND=VSS=0V

6.6 Controller Information

IC: ILI9341

t=15ns

15



7. OPTICAL CHARACTERISTICS
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