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Appendix : 1. LCM Drawing

Note : For detailed information please refer to IC data sheet :
Primacy(TFT LCD):EK79001+EK73215
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1. SPECIFICATIONS
1.1 Features

ltem Standard Value
Display Type 1024*600
LCD Type Normally black, Transmissive type
Screen size(inch) 7 inch
Viewing Direction FREE
Other(controller/driver IC) EK79001+EK73215
Interface RGB

1.2 Mechanical Specifications

Module
ltem Standard Value Unit
Outline Dimension 164.30(W) x 99.30(H) x5.46(D) mm mm

TFT LCD
ltem Standard Value Unit
Active Area 154.21(H)x85.92(V) mm
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1.3 Absolute Maximum Ratings

Module
ltem Symbol Condition Min. Max. Unit
Operating Temperature Top - -30 80 °C
Storage Temperature Tst - -30 80 °C

1.4 DC Electrical Characteristics

Module GND =0V, Ta = 25°C
ltem Symbol | Condition Min. Typ. Max. Unit
Digital Supply Voltage | VDD - 3.0 3.3 3.6 Vv
VIH - 0.7vDD - VDD \Y
Input H/L Level Voltage
VIL - 0 - 0.3vDD \Y
Output H/L Level VOH - VDD-0.4 - - \%
Voltage VoL - - GND+0.4 | V
Supply Current IDD - 200 250 mA
SMMT0701024600S-A21 Page5 ~ SAMPLE Ver01
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1.5 Optical Characteristics

TFT LCD Module VDD= 3.3V, Ta=25°C
ltem Symbol| Condition Min. | Typ. |Max. | unit -
Response time Tr+Tf | 257C - - 25 35 | ms -
Top oY+ 80 - -
o Bottom| ©OY- 80 - -
Viewing angle CR =10 Deg. | Note 4
Left 0X- 80 - -
Right | 6X+ 80 - -
Contrast ratio CR 800 | 1000 - - Note 3
, X 0.310
White
Y 0.350
Color of CIE Red X 0.600
oore Y | IF=270mA 0.350
Coordinate X -0.05 0.340 +0.05| - Note1
(B/L & LCD) Green :
Y 0.600
X 0.159
Blue
Y 0.110
Average Brightness
Pattern=white display v IF=270mA | 900 | 1100 - |cd/m2| Note1
(B/L & LCD)
Uniformity
AB IF=270mA 75 - - % Note1
(B/L & LCD)

Note 1:

1 : AB=B(min) / B(max) * 100%

*2 : Measurement Condition for Optical Characteristics:
a : Environment: 25°C+5°C / 60+20%R.H > no wind > dark room below 10 Lux at typical lamp

current and typical operating frequency.

b : Measurement Distance: 500 £ 50 mm > (6= 0°)
¢ : Equipment: TOPCON BM-7 fast - (field 17) - after 10 minutes operation.
d : The uncertainty of the C.I.E coordinate measurement £0.01 - Average Brightness + 4%

Colorimeter=BM-7
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To be measured at the center area of panel with a viewing cone of 1° by Topcon

luminance meter BM-7, after 10 minutes operation (module)

Note2: Definition of response time:

The output signals of photo detector are measured when the input signals are changed
from “black” to “white”(falling time) and from “white” to “black’(rising time), respectively.
The response time is defined as the time interval between the 10% and 90% of

Amplitudes.

Refer to figure as below:
Normally White

"White" "Black" "White"
+ 100%
w 90%
E
7
E 10%
0%
Tr Tf
Normally Black
"Black" "White" "Black"
+ 100%
o 90% .
El 10%
0%
Tr Tf

\Note3: Definition of contrast ratio:
Contrast ratio is calculated with the following formula

Photo detector output when LCD is at “White” state

Contrast ratio (CR) =

Photo detector output when LCD is at “Black” state

Note4: Definition of viewing angle:
Refer to figure as below:
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6X=0Y=0°
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1.6.1 Backlight LED Driver IC  (MP3362) Characteristics
ltem Symbol Min. Typ. | Max. Unit
Led Driver Power Voltage VLED 3.0 12 \%
Led Driver Power Current ILED - 1.05 - A
PWM Dimming Freq FDIM - 2 kHZ
EN ON 1.3 - Vv
EN threshold
EN OFF - 0.4 Vv
1.6.2 Internal Backlight Electrical / Optical Characteristics
ltem Symbol Conditions Min. Typ. | Max. Unit
Forward Voltage VF 13.5 15 16.5 Vv
Average Brightness \Y 13000 | 15000 - cd/m?
X IF=200mA 0.29 0.31 0.33
CIE Color Coordinate -
Y 0.29 0.31 0.33
Led lifetime 50k Hrs
Color White
Circuit Diagram
S P s P e e
AB— L 00 L L K3
DD
A2e— — K2
DD
S S i P o e
Al— — K1
—DH—DD DB
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1.7.1 EEPROM Number :M24C02-RMN6TP
1.7.2 EEPROM Device Address 7bit :0X50
1.7.3 EEPROM Register Information:

Address Description Data Mamealue(typ) Motes
00h Mo Data 00h 0
01h TFP-Interface 01h oA 1. OR, 2: DSl
0Zh CTP-Interface 00h Mo CTP O No CTR, 1: BC
03h 53h S .
04h Manufacturer 57h M S'”tifrs”;rlg"’ n
0&h 00h
0Eh : 07h y 2
oh SiFe ooh 7 inch XX XX inch
| o8h ¥-Res.(H-Byte) 0dh
05h X-Res (L-Byte) 00h ke
DAR ¥ -Res.(H-Byte) 02h
DBh ¥-Res.(L-Byte) 5E&h o
0Ch ; 33h
o0h PieClockityp.) 7h 51.2 MHz xx.xx MHz
0Eh Color-Depth 18h 24 bit
0OFh HEF{H-Byte) 00h 180
10h HEF(L -Byte) ADh
11h HPN 45h 70
12h HFRH-Byte) 00h 18D
13h HFF(L-Byte) ADh
14h VW BRH-Byte) 00h 23
15h WBFRL-Byte) 17h
16h VPN 04 10
17h WFR{H-Byte) 00h 12
18h VFEL-Byte) OCh
Bitl: H_sync_polarity
Bit1: V_sync_polarity
Bit2: DE_polarity
(0: Megative, 1: Positive)
Bitd: H_sync _phase(Reserve)
. Bitd: V_sync _phase(Reserve)
18h Polarity_Mode 24h 001001000 Bit5: DE_phase
(0: Rising edge, 1: Falling edge)
Bitd: Pixel_invert
Bit7. DE_mode
(0: DE enabled. 1: Combined Sync)
Bit 0 Dis play Mirror X
Bit 1: Display Mirrar
Bit 2: Display Swap X
g 0000000 Bit 3: Reserved, O
il FetaN e B Bit 4: Touch Mirror
Bit 5 Touch Mirror
Bit &: Touch Swap X
Bit 7: Reserved, O
1Bh Reserve 00h 0
1Ch-FFh Mo Data 00h 0
SMMT0701024600S-A21 Page10 SAMPLE Ver.01
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2. MODULE STRUCTURE

2.1 Interface Pin Description

Interface of TFT
Pin No. Symbol Description
1 GND Ground
2 GND Ground
3 GND Ground
4 GND Ground
S +3V3 BKL 3.3V Power Input for BKL
6 +3V3 BKL 3.3V Power Input for BKL
7 +3V3 BKL 3.3V Power Input for BKL
8 +3V3 BKL 3.3V Power Input for BKL
9 PWM BKL Back light PWM Control signal
10 +3V3 TFT 3.3V Power Input for TFT
11 GND Ground
12 RO Red data signal
13 R1 Red data signal
14 R2 Red data signal
15 R3 Red data signal
16 R4 Red data signal
17 R5 Red data signal
18 R6 Red data signal
19 R7 Red data signal
20 GO Green data signal

SMMT0701024600S-A21
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21 G1 Green data signal
22 G2 Green data signal
23 G3 Green data signal
24 G4 Green data signal
25 G5 Green data signal
26 G6 Green data signal
27 G7 Green data signal
28 BO Blue data signal
29 B1 Blue data signal
30 B2 Blue data signal
31
B3 Blue data signal
32 B4 Blue data signal
33 B5 Blue data signal
34 B6 Blue data signal
35 B7 Blue data signal
36 GND Ground
37 VSYNC Vertical Sync input for TTL mode.
38 HSYNC Horizontal Sync input for TTL mode
39 DE Data input enable applied to the RGB

SMMT0701024600S-A21
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40 GND Ground

41 PCLK Clock signal for data latching and internal
42 GND Ground

43 MODE(STDYB) Standby mode, Normally pull high.
44 TFT_RESET TFT Reset Pin

45 NC No Connected

46 NC No Connected

47 EEPROM-SDA EEPROM I2C Data

48 EEPROM-SCL EEPROM 12C Clock

49 +3V3 EEPROM 3.3V Power Input for EEPROM
50 GND Ground

Recommended matched connector :DF23C-50DP-0.5V

Recommended driving boards:

-ESoPe :SLD C_W_S3 BT817
- ESoPe :SLD_ C_W_P4_C6

Page13
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2.2 Timing Characteristics

2.2.1 Power-On/Off Timing Sequence

VD:q:_.?“—q]_: =: .: -. = :- = =l =l = W@E
N | o ALY
Reser_{ . | RGNS :
AND By ! ir E E

—

E i Shlarsdiivy  Senrgumnrca
| NENNEENNEN
" | e "
| | N
' | / —
H i EoE | |
| B |
T | L ]
] T 1 1
i | P
oo I I i | 1 ; ! J
T = SR
Reemmded | I |
[ ——— e i“.awuv-.;" e I IETF& [ —————
-.l.u_“ i ] : i ;,.—
- I I
= | Lo I T
[ |
Enter and Exit Standby Mode timing chart
Mote: Low level=3Fh when NBW=L({Nomally white)
Low level=00h when NBW=H{Normally black)
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2.2.2 Data Input Format for TTL

Vertical input timing

e

o [TTTTTTTI '—m"1Wﬂ il

Horizontal input timing

N\ §
| =)

o | i R HE

SN UGN LI i
N (EEEEEE0—000C00CEN0-0000
omod )OO e e —-O00000EE0O-0OC0
== )O-O0EEEREEEEE-0C00B0CENO-0000
== )0-00EREEEREEC—00C000CE00-0000
=< N0-00EREEEREEC-00C000CEN0-0000
== O0-00REEEREEEE—-COR0CERENC-0000

Horizontal input timing

SMMT0701024600S-A21 Page15 SAMPLE Ver.01
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2.2.3 Parallel RGB Timing Characteristic(1024*600)

DE mode
DE mode
Value
Parameter Symbol o - T Unit
DCLK frequency @Frame rate=60hz folk 408 512 67.2 Mhz
Horizontal display area thd 1024 1 DCLK
HSYNC period time th 1114 1344 m 00 DCLK
HSYNC blanking thb+thfp | 90 WN>S%” | poik
Vertical display area tud h@b\\ N H
VSYNC period time tv 610 |85, °| 800 H
VSYNC blanking wbHvip | CIONNY ,,;‘\‘35 200 H

T @\\ \%

HV mode
Horizontal input timing F\\

IR

A\
Parameter Symbol Value Unit
Horizontal display amd 4. 1 thd \| 2\ 1024 DCLK
o \\h = f*?’ \ “Min. Typ. Max.
DCLKﬁEqUEm@ \ N 2 f{?‘_ﬁ'ﬁ'ﬁ‘ 449 51.2 63 Mhz
¥ Fazonta) \n“:e N \q\:é‘)th 1200 1344 1400
e

4&\5&% S —

%‘jb Wax. 140
HSYNC back por thbp 160 160 160
HSY NC front porch thfp 16 160 216
HV mode(2)
Vertical input timing
Value
Parameter Symbol Unit
Min. Typ. Max.
Vertical display area twd 600 H
WSYNC period time tv 624 635 750 H
WSYNC pulse width tvpw 1 = 20 H
WSYNC back porch tvb 23 23 23 H
WVSYNC front porch twip 1 12 127 H
SMMT0701024600S-A21 Page16 SAMPLE VJ
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2.2.4 AC Electrical Characteristics

TTL mode

Parameter Symbol Condition Min. | Typ. | Max. | Unit
VDD Power On Slewrate | TPOR | From 0V to 80% VDD 1 - 20 | ms
RST pulse width TRST | DCLK =65MHz 50 | - - | us
DCLK cycle time Teph = 14 | - . ns
DCLK pulse duty Towh |- 4. W50 | 80 | %
VSD setup time Tust - AW - | ns
VSD hold time Tvhd |- W B\ - - | ns
HSD setup time Thst |- o N |- - | ns
HSD hold time Thhd PANANE - - | ns
Data set-up time Tdsu | DO[7:0] D1[7:0]. D20} to DELK” | 5 - - | ns
Data hold time Tdhd | DO[7:0), D1[7:Q) NI BCLK 5 - - | ns
DE setup time Tesu R R TN EE - ns
DE hold time Tohd. [~ LT AR a NN - - | ns
Output stable time Tsst Dudl gates. J}} ¥ N WS - - 3 us

=T TR NN

(e
M

Pry

A\S
OV

m%m
: WA B T

Tusi Twhd |

WED j/ A
M;’; J0%
HDS Thid o
o — e/

Parallel Input Clock and Data timing
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3. Inspection Specification

@ Scope : The document shall be applied to TFT-LCD Module for 0.96” ~12.3” (Ver.A01).
@ Inspection Standard : MIL-STD-105E Table Normal Inspection Single Sampling Level II.
¥ Equipment : Gauge ~ MIL-STD ~ SmartWin Tester ~ Sample
@ Defect Level : Major Defect AQL : (.65 ; Minor Defect AQL : 1.5
¥ OUT Going Defect Level : Sampling.
@ Standard of the product appearance test :
a. Manner of appearance test :
(1). The test best be under 20Wx2 fluorescent light(about 300lux ~500lux)
» and distance of view must be at 30~40 cm.

(2). The test direction is base on about around 45° of vertical line.

Wl = <
v F ¥

5% Brightness

eyes eyes
45 45

ND fliter

30~40 cm
e s s 1l
|- L1 1
s |

i
i ; 100% Brightness

(3). Definition of area. LCT panel 2.5~3cm

A area : viewing area

B area : Outside of viewing area

A

SMMT0701024600S-A21 Page18 SAMPLE Ver.01
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(4). Standard of inspection : (Unit : mm)
3.1 Major defect
Iltem No| Items to be inspected Inspection Standard

1) No display
2) Display abnormally

3.1.1 All functional defects 3y Short circuit
4) line defect

3.1.2 Missing Missing function component

3.1.3 Crack Glass Crack

3.2 Minor defect

Item No | Items to be inspected Inspection Standard
For dark/white spot is defined
¢=(x+y) /2
wﬂ;ht v
y
3.2.1 Polarizer dirt and spot *
Size @(mm) Acceptable Quantity
©<0.15 Ignore
0.15< ¢<0.50 2
0.50< @ 0
SMMTO0701024600S-A21 Page19 SAMPLE Ver.01
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tem No | Items to be inspected Inspection Standard
For dark/white spot is defined
¢=(x+y) 2
i <+ ¥
® .
3.2.2 Panel dirt and spot
Size @(mm) Acceptable Quantity
<0.1
¢=<0.10 Ignore
0.10<¢ £0.25 3
0.25<¢@ Not allowed
Define:
Y
— |1 Width
|
|  Length
Line Defect
Including Black
3.2.3 line Width(mm) Length(mm) Acceptable Quantity
White line
Scratch W<0.03 Ignore
0.03<W<0.07 L<5.0 3
W> 0.07 As round type
SMMT0701024600S-A21 Page20 SAMPLE Ver.01
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Size ¢(mm) Acceptable Quantity
<
Polarizer ¢=0.15 Ignore
3.24
Dent/Bubble
0.15<¢<0.50 2
0.50<¢@ 0
Item Acceptance (Q’ty)
Bright dot =4
Dot
Defect
Electrical Dot Dark dot =4
3.2.5
Defect
Inspection pattern: full white, full black, Red, Green and blue
screens.
It is defined as dot defect if defect area >1/2 dot.
The distance between two dot defect =5 mm.
Bright dot that can not be seen through 2% ND filter.
3.2.6 Mura Visible through ND5% at fullblack pattern is not allowed
SMMT0701024600S-A21 Page21 SAMPLE Ver.01
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Note: 1. Dot defect is defined as the defective area of the dot area is larger than
50% of the dot area.

2. The distance between two bright dot defects (red, green, blue, and white)

should be larger than 5mm.

3. The distance between black dot defects or black and bright dot defects should be
H/4 H/2

more than 5mm apart. - ple )
4. The definitions of the inner display area o

And outer display area v I V2
I: Inner display area

O: Outer display area

Vi4

[P |
[

5. Polarizer bubble is defined as the bubble appears on active dlsplay area. The defect of
polarizer bubble shall be ignored if the polarizer bubble appears on the outside of active

display area.

SMMT0701024600S-A21 Page22 SAMPLE Ver.01
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4. RELIABILITY TEST

4.1 Reliability Test Condition (Ver.B01)
NO. TEST ITEM TEST CONDITION
] High Temperature Keep in +80 ¥2°C 240 hrs
Storage Test Surrounding temperature, then storage at normal condition 4hrs.
9 Low Temperature Keep in =30 £2°C 240 hrs
Storage Test Surrounding temperature, then storage at normal condition 4hrs.
3 High Temperature Keep in +80 2°C 240 hrs
Operating Test Surrounding temperature, then Operating at normal condition 4hrs.
4 Low Temperature Keep in -30 2°C 240 hrs
Operating Test Surrounding temperature, then Operating at normal condition 4hrs.
High Temperature/ | Keep in 160 “C /90% R.H duration for 100 hrs
5 High Humidity Surrounding temperature, then storage at normal condition 4hrs.
Storage Test (Excluding the polarizer)
-30C — +25C — +80°C — +25C
6 Temperature Cycling (30mins)  (omins)  (30mins)  (Smins)
Storage Test ) 20 Cycle g
Surrounding temperature, then storage at normal condition 4hrs.
Air Discharge: Contact D.lscharge:
8KV, Stimes +4KkV, Stimes
1. Temperature ambiance : 15°C ~35C
2. Humidity relative : 30% ~60%
T ESD Test 3. Energy Storage Capacitance(Cs+Cd) : 150pF+10%
4. Discharge Resistance(Rd) : 330 Q110%
5. Discharge, mode of operation :
Single Discharge (time between successive discharges at least 1 sec)
(Tolerance if the output voltage indication : £5%)
) ) 1. Sine wave 10~55 Hz frequency (1 min/sweep)
8 Vibration Test 2. The amplitude of vibration :1. 5 mm
(Packaged)
3. Each direction (X ~ Y ~ Z) duration for 2 Hrs
Packing Weight (Kg) | Drop Height (cm)
M <10 100
10 ~ 20 80
9 Dl'Op Test 20 ~ 30 70
(Packaged)
30 ~ 40 60
Drop 40 ~ 50 50
Direction :3%1 corner / 3 edges / 6 sides each 1time

SMMT0701024600S-A21
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5. PRECAUTION RELATING PRODUCT HANDLING
5.1 SAFETY

5.1.1 Ifthe LCD panel breaks , be careful not to get the liquid crystal to touch your skin.

5.1.2 If the liquid crystal touches your skin or clothes , please wash it off immediately by
using soap and water.

5.2 HANDLING

5.2.1  Avoid any strong mechanical shock which can break the glass.

5.2.2 Avoid static electricity which can damage the CMOS LSI—When working with the
module , be sure to ground your body and any electrical equipment you may be using.

5.2.3 Do not remove the panel or frame from the module.

5.2.4 The polarizing plate of the display is very fragile. So , please handle it very
carefully ,do not touch , push or rub the exposed polarizing with anything harder
than an HB pencil lead (glass , tweezers , etc.)

5.2.5 Do not wipe the polarizing plate with a dry cloth , as it may easily scratch the
surface of plate.

5.2.6 Do not touch the display area with bare hands , this will stain the display area.

5.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with
a cleaning naphtha solvent.

5.2.8  To control temperature and time of soldering is 320+10°Cand 3-5 sec.

5.2.9 To avoid liquid (include organic solvent) stained on LCM .

5.2.10 Caution!( LCM with Capacitive Touch Panel)Strong EMI-sources such as switch-mode
power supplies (SMPS) can lead to touch malfunction (e.g. ghost-touches).Therefore,
the touch needs to be thoroughly tested inside the target application.

5.3 STORAGE

5.3.1  Store the panel or module in a dark place where the temperature is 25C #5C
and the humidity is below 65% RH.

5.3.2 Do not place the module near organics solvents or corrosive gases.

5.3.3 Do not crush , shake , or jolt the module.

5.4 TERMS OF WARRANTY

5.4.1 Applicable warrant period
The period is within thirteen months since the date of shipping out under normal
using and storage conditions.

5.4.2 Unaccepted responsibility
This product has been manufactured to your company’s specification as a part for
use in your company’s general electronic products. It is guaranteed to perform
according to delivery specifications. For any other use apart from general
electronic equipment , we cannot take responsibility if the product is used in
nuclear power control equipment , aerospace equipment , fire and security
systems or any other applications in which there is a direct risk to human life
and where extremely high levels of reliability are required.

SMMT0701024600S-A21 Page24 SAMPLE Ver.01
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REV REVISTON RECORD DATE
/A €20 Remove CIP 2024-08-06
A Change BL CIRCUIT 2024-08-13
N Change the PIN 2024-08-19
N Change BL CIRCUIT 2024-10-22
A Change BL lifetime to 50K hrs 2024-11-21
164. 30+0. 20(LCM OD)
162. 2010, 20(LCD OD) 6.69+0. 30
g = 154, 21(LCD A. ) 6.69:-0. 30
4 T 5. 46::0. 30 (L) £3.2911.00
a8 Pull Tape 71,3441, 00
[
— —_ — 3 —l B/N; DMTOT010246005-AZ1
Lﬁ [0 pun e DF23C-5008-0. 5V (HRS)
| |
Detail A
m a w Connector Haax=2. O \ \
S = eI Metal stiffener
MM\ g = 7.0 1024*600 = BT Shielding
s 9 - _ - - _ - -
38 5 IPS ALI Direction 4 N~
HoH T o S
2] e 8 I . Sl %
X TS nnector Huax=2.5m  ~—
m ] 7 Component area Hoax=3am J....r..._
| , | Connector Hoax=2. 5mm m ;\: ey \W
_ - _ _ 7 = CNL
— 1 |
— FHC Bend Huax=1. 5mm _!
7 Black aluminum shielding tape P W
7 T+avap |
Fpc bending Hmax=1. 5mm FIT12-65-0. 5SH \_\ m@wl\
]
6
7 5
3
1
BL 3
["PIN [ SYRRIL 6
7 7
8
; BL CIRCUIT:
Detail A Scale I:1 11,9540, 90 AS K3
23.90+0. 1
o A2 K2
Note: CN1 Recommended Matched connector DF23C-50DP-0. 5V (HRS) e AL . A
Make EEPROM on FPC 4 —4 - > P it
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OPERATING VOLTAGE:3. 3V

OPERATING CURRENT: —

DISPLAY TYPE: Normally black

VIEW DIRECTION: Free

LCD Resolution:1024 (H) RGBX 600 (V)

CTP Interface:—
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JIANGSU SMARTWIN ELECTRONICS TECHNOLOGY Co.,LTD

LCD CONTROLLER: ER79001+EK73215 CTP CONTROLLER:— TITLE | #3t4MEE |[CUSTMER NUMBER - REV E
BACK LIGHT:If=200mA, Vf=15V (typ) DES’D BY [S PRODUCT MODEL |  SWMTOT010246003-A21-F% | UNIT mn
OPERATING TEMPERATURE:-30°C TO 80°C (240hrs) |STORAGE TEMPERATURE: -30°C TO 80°C (240hrs)  |CHK'D BY SERIAL NUMBER — DATE |  2024-11-21
DEFAULT TOLERANCE: 0.2 ROHS STANDARD: YES APPROVED SCALE 1:1 NO. 1/1
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