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1.Module Classification Information

CFA F 320240 L035TCTS
o @ ©° @06 ® 0

Brand : CRYSTALFONTZ AMERICA, INC
Display Type : H—Character Type, G—Graphic Type F—>TFT Type

Displays Logical Dimensions: 320 pixels by 240 pixels

Model PCB Variant: L

Module's diagonal physical dimension: 3.5”

Backlight Type : [F—CCFL, White T—LED, White
Touch panel type: Capacitive touch panel

Q0 ® 0 ® 0 0

This product is composed of a TFT LCD panel, driver ICs,
FPC, Control Board and a backlight unit. The following table
described the features of the CFAF320240L-035T-CTS

Item Dimension Unit
Dot Matrix 320 x RGBx240(TFT) dots
Module dimension 93.5 x 66.44 x 9.52 mm
View area 73.1x55.6 mm
Active area 70.08 x 52.56 mm
Dot size 0.073x0.219
Driving IC package COG
LCD type TFT, Negative, Transmissive
View Direction 12 o’clock
Gray Scale Inversion 6 o’clock
Direction
Backlight Type LED,Normally White
Controller IC SSD1963

*Expose the IC number blaze (Luminosity over than 1 cd) when using the LCM may cause IC operating
failure.

*Color tone slight changed by temperature and driving voltage.
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2.Block Diagram
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3.Electrical Characteristics

3.1 Operating conditions:

Item Symbol Condition | Min Typ Max Unit
Supply Voltage For Logic VCC — 3.0 33 3.6 \Y
Supply Current I V=3 213 mA
3.3 LED driving conditions
Item Symbol |  Min. Typ. Max. Unit Note
Forward current IL - 15 20 mA
Forward voltage VL |18.6 (Typ) |19.8 (Typ) 21 (Typ) \%
Operating LED life time Hr 50000 - - Hour
ILED
VBL+ o —— ] [~
L1 L1 L]
i [~ [
L—"1 L—"1 L—1 T
Note2:Ta=25
Note 3 : Brightness to be decreased to 50% of thejinitial value

CAUTION

Do not drive the LEDs at any current over their rated maximum of 20mA (15mA
recommended for longer life). Be aware that the forward voltage of white LEDs can vary
(LED to LED, batch to batch, and over time) by a significant amount. We recommend
using a constant current LED power supply such as the AP3036, NCP5007, FAN5333,
or similar to drive the LEDs. Do not use a constant voltage source to drive the LEDs.
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CAUTION
Do not drive the LEDs at any current over their rated maximum of 20mA (15mA recommended for longer life). Be aware that the forward voltage of white LEDs can vary (LED to LED, batch to batch, and over time) by a significant amount. We recommend using a constant current LED power supply such as the AP3036, NCP5007, FAN5333, or similar to drive the LEDs. Do not use a constant voltage source to drive the LEDs. 
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4.Absolute Maximum Ratings

Item Symbol Condition | Min Max Unit | Remark
Power Voltage DVDD,AVDD GND=0 -0.3 5.0 \%
Input Signal Voltage Vin GND=0 -0.3 | VDD+0.3 \Y Note
Logic Output Voltage VvOUT GND=0 -0.3 | VDD+0.3 v Note

Note: Device is subject to be damaged permanently if stresses beyond those absolute maximum ratings
listed above
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5.Interface Pin Function

5.1 Pins Connection To Control Board

P/N | Symbol 8BIT Function
1 GND  |Ground
2 |[VCC  |Power supply for Logic
3 BL_E |Backlight control (H: On \ L: Off)
4 |RS Command/Data select
5 |WR 8080 family MPU interface : Write signal
6 |RD 8080 family MPU interface: Read signal
7 DB0 Data bus
8 DB1
9 DB2
10 |DB3
11 |DB4
12 |DB5
13 |DB6
14 |DB7
15 |CS Chip select
16 |RES REST
17 INC No connection
18 |FGND |Frame Gnd
19 [NC No connection
20 |NC No connection
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5.2 CTP PIN Definition:

PIN NO. SYMBOL FUNCTION
I VSS GROUND
2 VDD POWER SUPPLY VOLTAGE
3 SCL (SSEL) IELHC LF}C K.INIF'L_T ] N
(ACTIVE LOW SELECT SIGNAL)
4 NC (SCK) |NC (SERIAL DATA CLOCK)
= 3 o [2C DATA INPUT AND OUTPUT
= SURAMERD (DATA LINE FROM MASTER TO SLAVE)
6 NC (MISO) |NC (DATA LINE FROM SLAVE TO MASTER)
7 'RST EXTERNAL RESET, LOW IS ACTIVE
8 'WAKE EXTERNAL INTERRUPT FROM THE HOST
9 /INT EXTERNAL INTERRUPT TO THE HOST
10 VSS GROUND

NOTE1: PIN NAMES IN () IS FOR SPI TYPE INTERFACE INTERNAL PULL UP ON PIN

3~6(100K Q)

NOTEZ2:Control signal Voltage:3V~3.3V
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6. DC CHARATERISTICS

Conditions:

Voltage referenced to VSS
VDDD, VDDPLL = 1.2V
VDDIO, VDDLCD = 3.3V
TA=25°C

DC Characteristics

Symbol | Parameter Test Condition | Min Typ | Max Unit
PSTY | Quiescent Power 300 500 uW
| 1V4 Input leakage current -1 uA
10Z Output leakage current -1 uA
VOH Output high voltage 0.8VDDIO \Y
VOL Output low voltage 0.2VDDIO \Y
VIH Input high voltage 0.8VDDIO VDDIO + 0.5 \Y
VIL Input low voltage 0.2VDDIO \Y
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7. AC Characteristics

Conditions:

Voltage referenced to VSS
VDDD, VDDPLL = 1.2V
VDDIO, VDDLCD = 3.3V
TA=25°C

CL = 50pF (Bus/CPU Interface)
CL = OpF (LCD Panel Interface)

7.1 Clock Timing
Table 7-1:Clock Input Requirements for CLK (PLL-bypass)

Symbol Parameter Min Max Units
FCLK Input Clock Frequency (CLK) 110 MHz
TCLK Input Clock period (CLK) 1/fCLK ns

Table 7-2:Clock Input Requirements for CLK

Symbol Parameter Min Max Units
FCLK Input Clock Frequency (CLK) 2.5 50 MHz
TCLK Input Clock period (CLK) 1/ACLK ns

Table 7-3:Clock Input Requirements for crystal oscillator XTAL

Symbol Parameter Min Max Units

FXTAL Input Clock Frequency 2.5 10 MHz

TXTAL Input Clock period 1/£XTAL ns
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7.2 MCU Interface Timing
7.2.1 Parallel 6800-series Interface Timing

Table 7-4: Parallel 6800-series Interface Timing Characteristics (Use CS# as clock)
Symbol | Parameter Min Typ Max | Unit
fMCLK | System Clock Frequency* | - 110 | MHz
tMCLK | System Clock Period* I/ MCLK - - ns
tPWCSH | Control Pulse High | Write 13 1.5* tMCLK - ns
Width Read 30 3.5* tMCLK
tPWCSL | Control Pulse Low Write (next write cycle) 13 1.5* tMCLK - ns
Width Write (next read cycle) 80 9* tMCLK
Read 9* tMCLK
80

tAS Address Setup Time 2 - - ns
tAH Address Hold Time 2 - - ns
tDSW Data Setup Time 4 - - ns
tDHW Data Hold Time 1 - - ns
tPLW Write Low Time 14 - - ns
tPHW Write High Time 14 - - ns
tPLWR | Read Low Time 38 - - ns
tACC Data Access Time 32 - - ns
tDHR Output Hold time | - - ns
tR Rise Time - - 0.5 ns
tF Fall Time - - 0.5 ns

* System Clock denotes external input clock (PLL-bypass) or internal generated clock (PLL-enabled)

Figure 7-1: Parallel 6800-series Interface Timing Diagram (Use CS# as Clock)
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Table 7-5: Parallel 6800-series Interface Timing Characteristics (Use E as clock)

Symbol | Parameter Min Typ Max | Unit
fMCLK | System Clock Frequency* 1 - 110 MHz
tMCLK | System Clock Period* I/ MCLK - - ns
tPWCSH | Control Pulse Low | Write (next write cycle) 13 195* *tlt\l/}/éjCLIf(K - ns

Width ;{VH? (next read cycle) 80 O* tMOLK.

ea 20

tPWCSL | Control Pulse High | Write 13 1.5* tMCLK - ns

Width Read 30 3.5* tMCLK
tAS Address Setup Time 2 - - ns
tAH Address Hold Time 2 - - ns
tDSW Data Setup Time 4 - - ns
tDHW Data Hold Time 1 - - ns
tPLW Write Low Time 14 - - ns
tPHW Write High Time 14 - - ns
tPLWR | Read Low Time 38 - - ns
tACC Data Access Time 32 - - ns
tDHR Output Hold time 1 - - ns
tR Rise Time - - 0.5 ns
tF Fall Time - - 0.5 ns

* System Clock denotes external input clock (PLL-bypass) or internal generated clock (PLL-enabled)

Figure7-2: Parallel 6800-series Interface Timing Diagram (Use E as Clock)
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7.2.2 Parallel 8080-series Interface Timing

Table 7-6: Parallel 8080-series Interface

Symbol Parameter Min Typ Max | Unit
fMCLK | System Clock Frequency* | - 110 MHz
tMCLK | System Clock Period* I/ MCLK - - ns
tPWCSL | Control Pulse High | Write 13 1.5* tMCLK - ns

Width Read 30 3.5* tMCLK
tPWCSH | Control Pulse Low ‘Write (next write cycle) 13 1.5* tMCLK - ns
Width Write (next read cycle) 80 9* tMCLK
Read 9* tMCLK
80
tAS Address Setup Time | - - ns
tAH Address Hold Time 2 - - ns
tDSW Write Data Setup Time 4 - - ns
tDHW Write Data Hold Time 1 - - ns
tPWLW | Write Low Time 12 - - ns
tDHR Read Data Hold Time 1 - - ns
tACC Access Time 32 - - ns
tPWLR | Read Low Time 36 - - ns
tR Rise Time - - 0.5 ns
tF Fall Time - - 0.5 ns
tCS Chip select setup time 2 - - ns
tCSH Chip select hold time to read signal 3 - - ns

* System Clock denotes external input clock (PLL-bypass) or internal generated clock (PLL-enabled)

Figure 7-3: Parallel 8080-series Interface Timing Diagram (Write Cycle)
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Figure 7-4: Parallel 8080-series Interface Timing Diagram (Read Cycle)
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7.3 CTP 12C Timing:

[ XX XN/ X XN

SDA 1\
|

i
/|

| | MSB ACK from ACK from
[ slave receiver
SCL 1 SAAN AN A
| | Y PN | |
ST)IXT{jF 2 36 7 8 9 1 2 37 8 9 I
or L1
ACK ACK
repeat START Stop
I2C Serial Data Transfer Format
SLV addr Data[n] Data[n+1] Data[n+2]
B T <t I . EEEEE—
B A9 WAl D70 Al D70 D[70]  [AIEH
I2C master write, slave read
SLV addr Data|n] Data[n+1] Data[n+2]
t—P» P
B Al69] R[A D[7:0] A D[7:0] A D[70]  [NEEH
I2C master read, slave write
Mnemonics Description
S [12C Start or I12C Restart
Slave address
Al6:0] Al6:4]:3°b011
A[3:0]: data bits are identical to those of I2CCON[7:4] register.
W [’b0: Write
R I’bl: Read
A(N) ACK(NACK)
p STOP: the indication of the end of a packet (if this bit is missing, S will indicate the end
of the current packet and the beginning of the next packet)

Lists the meanings of the mnemonics used in the above figures
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Parameter Unit Min Max
SCL frequency KHz 0 400
Bus free time between a STOP and START condition us 4.7 '
Hold time (repeated) START condition us 4.0
Data setup time ns 250
Setup time for a repeated START condition us 4.7
Setup Time for STOP condition us 4.0

Interface Timing Characteristics

AS FOR STANDARD CTPM, HOST NEED TO USE BOTH INTERRUPT CONTROL SIGNAL AND
SERIAL DATA INTERFACE TO GET THE TOUCH DATA.

HERE IS THE TIMING TO GET TOUCH DATA.

WRITE BYTES TO I2C SLAVE

AV
d0OLS

Slave Addr Data Address|X] Data [X] Data | X+N-1]
¢ AAAAAAAR, RRRRRRRR[,DDDDDDDD[,|  DDDDDDDD]
654321 0WEET76543210F887654321 0 76354321 08§
ﬂ f = - =
= gy 0 ®
= =Re 7 7
Slave Addr Data Address[X]
q.l't.in:"t.in:"u.’"'n."'kRARRRRRRRRJ&I}
"6 543 210W 7634321010
= =0 O~
= = ~ S
READ X BYTES FROM [2C SLAVE
Slave Addr Data [N] Dara [X4+N-1]
K;.-"s.-‘\.«\.-‘\.-\.-\.-‘tR_\DDDDDDDD\L_”DDDDDDDD_\P
" 654321 0WiTTEG a0 1 7654321 0[]
“ = - o w 2
b g O ! o~
~ &~ e Pl

AS FOR STANDARD CTPM, HOST NEED TO USE BOTH INTERRUPT CONTROL SIGNAL AND
SERIAL DATA INTERFACE TO GET THE TOUCH DATA, HERE IS THE TIMING TO GET TOUCH
DATA.
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Touch Start

Touch End

/INT
Serial
Data " /‘f}
ata Packet-.
Blank <
o \“-\_\_ 0 //

TOUCH DATA READ PROTOCOL

~Data Packet
o 1 /'/} L\\K‘\. - \'\ N _// \\.\'\_

S A -~ b e e
A N 5ataPﬂcl.etxv Blank

- -

NAME

VALUE

DESCRIPTION

START CH

0xF9

START COMMAND FOR CTPM TOUCH DATA PACKET, HOST MUST
SEND CTPM A START CH COMMAND BEFORE READ TOUCH DATA

Ist READ BYTE ~
LAST READ BYTE

TOUCH DATA PACKET
SENT BY CTPM, EACH BYTE HAS 8-BIT DATA, A TOUCH DATA
PACKET CONSISTS OF N BYTE.

A DATA PACKET STARTS EITH AHEADER AND ENDS WITH CRC CODE. AS FOR 5 POINTS
DATA PACKET, THE LENGTH OF THE PACKET IS ALWAYS 26 BYTES IN SPITE OF ACTUAL
TOUCH POINTS.

NAME LENGTH VALUE DESCRIPTION
(BYTE)
HEAD 2 OXAAAA HEADER OF TOUCH DATA
BYTEO | 0b0OXX_XXXX EEIETI?’_;E{':II;E;;ENGTH WHICH STORES IN THE LOWER
BYTE] | 0b0000_xxxx ];sl(:rTL“\L TOUCH POINTS WHICH STORES IN THE LOWER. 4
BYTEZ 1 Ox00 RESERVED.
HORIZONTAL COORDINATE OF TOUCH POINT 1(12 BIT),
X1 2 Ox0XXX CORRESPONDING TO THE HORIZONTAL CORRDINATE OF
DISPLAY SCREEN.
VERTICAL COORDINATE OF TOUCH POINT 1(12 BIT),
Y1 2 Ox0XXX CORRESPONDING TO THE HORIZONTAL CORRDINATE OF
DISPLAY SCREEN.
X2 2 Ox0X XX HORIZONTAL COORDINATE OF TOUCH POINT 2
Y2 2 Ox0X XX VERTICAL COORDINATE OF TOUCH POINT 2
X3 2 Ox0X XX HORIZONTAL COORDINATE OF TOUCH POINT 3
Y3 2 Ox0X XX VERTICAL COORDINATE OF TOUCH POINT 3
X4 2 Ox0X XX HORIZONTAL COORDINATE OF TOUCH POINT 4
Y4 2 Ox0XXX VERTICAL COORDINATE OF TOUCH POINT 4
X35 2 Ox0XXNX HORIZONTAL COORDINATE OF TOUCH POINT 5
Y5 2 Ox0XXNX VERTICAL COORDINATE OF TOUCH POINT 3
CRC CODE FOR PREVIOUS N-1 DATA, FOR THE DATA
CRC ! OXXXX z;IiILD(?SIE(i;EQLEL TO THE XOE EESULT OF PREVIOUS 25
BYTE.
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7.4 SPI INTERFACE TIMING CHARACTERISTICS:

ITEM SYMBOL | MIN, TYP. MAX. | UNIT
SCK HIGH TIME Tmekh | 4=Tsysclk —_ —_ ns
SCK LOW TIME Tmekl | 4=Tsysclk —_ —_ ns
SCK SHIFT EDGE TO MOSI DATA CHANGE Tmo 0 — — ns
MOSI DATA VALID TO SCK SHIFT EDGE Tmh | 3xTsysclk| — — ns
SSEL FALLING EDGE TO MOSI DATA VALID Tsd | 4xTsyselk| — — ns
SSEL FALLING EDGE TO FIRST SCK EDGE Tmsfe ‘TEEE;}‘: — — ns
LAST SCK EDGE TO SSEL RISING EDGE Tmsre | LIMEKho — ns
Tmekl) /2

NOTE(1):Tsysclk IS EQUAL TO ONE PERIOD OF THE DEVICE SYSTEM CLOCK(24MHz)

SPI TIMING
'1 mckh 'TI'-Id'l|.
=
SCK
iE Tlulh._j i, Tmo

.--..}{...T

Mos! - XRROXRR X

MISO (X Y

XX OO X
OO CD—

M

.
Tsd | Tmste
Tmsfe

SPI master Timing PHASE=0, POLCK=1
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8. Data transfer order Setting

Pixel Data Format
Both 6800 and 8080 support 8-bit, 9-bit, 16-bit, 18-bit and 24-bit data bus. Depending on the width of the

data bus, the display data are packed into the data bus in different ways.

Table 8-1: Pixel Data Format

Interfac | Cycle | D[23] | D[22] | D[21] | D[20] | D[19] | D[18] | D[17] | D[16] | D[15] | D[14] | D[13] | D[12] | D[11] | D[10] | D[9] | D[&] | D[7] | D[6] | D[5] | D[4] | D[3] | D[2] | D[1] | D[0]
24 :)its Ist R7 R6 RS R4 R3 R2 R1 RO G7 G6 G5 G4 G3 G2 Gl | GO | B7 | B6 | BS | B4 | B3 | B2 | Bl BO
18 bits Ist GO | BS | B4 | B3 | B2 | Bl BO
16 bits Ist Gl | GO | BS | B4 | B3 | B2 Bl
(565

format)

Ist G6 | G5
16 bits | 2nd R6 | RS

3rd B6 | BS
12 bits Ist R2 | R1

2nd B6 | BS
9 bits Ist R3 | R2

2nd GO | BS
8 bits Ist R6 | RS

2nd G6 | G5

3rd B6 | BS
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9 Register Depiction

Please consult the spec of SSD1963 Version 1.2
Please consult the spec of FOCALTECH FT5x06
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10. OPTICAL CHARATERISTIC

Ta=25+2 (, ILED=20mA

ltem Symbol| Condition | Min. | Typ. | Max. | Unit Remark
Response time T |0=0" =01 - 10 MS | Note 3,5
Tf - 15 ms
Contrast ratio cr |Atoptimized | 550 |\ 400 | - | - | Note4s
viewing angle
White WX |, —0°. a=g |(0:26)](0.31)|(0.36) Note 2,6,7
Wy (0.28) | (0.33) | (0.38)
Red 2" 0=0°- ©=0
Color Chromaticity Gy
Green X (=0%- ©=0
Gy
Blue Bx (=0°- ©=0
By
Hor. |51 & | @
Viewing angle cr-10 |99 | (60) Deg. | Note 1
Ver ¢T (40) | (50)
| ©B (45) | (55)
. 2| Center of
Brightness - - 200 | 250 - cd/m display
Ta=25=2 (. I1=20mA
Note 1: Definition of viewing angle range
Normal line
B8=d=0"
P 12 o'clock direction
B ™A er=s0°
57 /1 v
’ /|

9._:90‘ i // eR=90=
:// Active Area
.

| -~ LCD Panel

D5 =90°
6 o'clock direction

Fig. 8-1 Definition of viewing angle
Note 2: Test equipment setup:
After stabilizing and leaving the panel alone at a driven temperature for 10 minutes, the measurement should be
executed. Measurement should be executed in a stable, windless, and dark room. Optical specifications are
measured by Topcon BM-7 luminance meter 1.0° field of view at a distance of 50cm and normal direction.
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Photo detector

MNormal line

— 3 g=q=0"

12 o'clock direction
Dy =00°

&, =90" y-
s
// Active Area
# — .

L 4 LCD Panel

D =00
& o'clock direction

Fig. 8-2 Optical measurement system setup

Note 3: Definition of Response time:

The response time is defined as the LCD optical switching time interval between “White” state and
“Black” state. Rise time, Tr, is the time between photo detector output intensity changed from

90% to 10% . And fall time, Tf, is the time between photo detector output intensity changed from10% to

90% .

Display (ﬁfmle (TFT OFF) Black (TFT ON) White (TFT {}FF})

O
-]
[

-

—a  je—
Tr

(an|ea aAne|ay)
indino Jopaiep olouyd

Fig. 3-3 Definibon of response time

Note 4: Definition of contrast ratio:
The contrast ratio is defined as the following expression.

Luminance measured when LCD on the “White" state

Contrast ratio (CR)=
Luminance measured when LCD on the “Black” state

Note 5: White Vi = Vi50 + 1.5V

Black Vi=Vi50 + 2.0V

“+” means that the analog input signal swings in phase with VCOM signal.

“+£” means that the analog input signal swings out of phase with VCOM signal.

The 100% transmission is defined as the transmission of LCD panel when all the input terminals of
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module are electrically opened.

Note 6: Definition of color chromaticity (CIE 1931)
Color coordinates measured at the center point of LCD

Note 7: Measured at the center area of the panel when all the input terminals of LCD panel are electrically
opened.

Brightness (min)
Note 8 : Uniformity (U) = x 100%
Brightness (max)
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11.Contour Drawing

PIN NO.| SYMBOL 93.5(FR)
1 VS8 3.75 86
2 | VDD 7.19 79.12
3 SCL 1.36 76A(TP_Qutline)
4 NC 3.01 73.1(TFT_VA)
5 SDA 345 T1.812(TP_VA) 9,52
6 NC 416 70.3(TP AA) 3.06
7 /RST 4,52 TO.OS(TFT_AA) 1.56TP
g8 |wake| 3| E&5[5[8/8
i o on| on| | w2
Q /NT |
10 V88§ PN
. %7 J .
- Q\ P N 1
AR EEEE
CEREIEEER
& JRRiE
& g W RR|g
[~ d
=2 &
4935 PTH
4
& | 172
Al Stiffener
&l = Contact side /
10 [EEL “‘-
0.3£0.05
683
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CON1
PINNO.,| SYMBOL
1 V8S
2 | vCe
3 | BLE
4 RS
5 WR
6 RD
7 | DBO
8§ | DBl
9 | DB2
10 | DB3
11 | DB4
12 | DBS
13 | DB6
14 | DB7
15 Cs
16 | RES
17 NC
12 | FGND
19 | NC
20 | NC

65(PCB)

782
25 732
b | 48.56
) = e 6]
| ——
O 0
CN-FPC-54P/P0.5 |
V 2.5PTH
5.0F,
68.65 —
[
o
|
—
(a1
-




12. RELIABILITY TEST

WIDE TEMPERATURE RELIABILITY TEST

N | ITEM CONDITION STANDARD NOTE
0.
1 | High Temp. Storage 80°C 240 Hrs Appearance
without defect
2 | Low Temp. Storage -30C 240 Hrs Appearance
without defect
3 | High Temp. & High 60 C 240 Hrs Appearance
Humi. Storage 90%RH without defect
4 | High Temp. 70°C 240 Hrs Appearance
Operating Display without defect
5 | Low Temp. -20°C 240 Hrs Appearance
Operating Display without defect
6 | Thermal Shock -20 °C, 30min. — 70°C, 30min. Appearance 10
(leycle) without defect cycles
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