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1.Module Classification Information
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® (Brand : WINSTAR DISPLAY CORPORATION
@ |Display Type : F—=TFT Type, J—>Custom TFT
® |Display Size : 10.1” TFT
@ |Model serials no.
Backlight F—CCFL, White T—LED, White
© Type : S—LED, High Light White Z—Nichia LED, White
) A—Transmissive, N.T, IPS TFT Q—Transmissive, Super W.T, 12:00
LCD Polarize . o
Type/ C%Transm.lss.lve, N. T, 6:00 ; R—»Transm1'551‘ve, Super W.T, O-TFT
F—Transmissive, N.T,12:00 ; V—Transmissive, Super W.T, VA TFT
® Temperature [=Transmissive, W. T, 6:00 W-—Transmissive, Super W.T, IPS TFT
range/ Gray K—Transflective, W.T,12:00 X—Transmissive, W.T, VA TFT
Scale Inversion L o
Direction L—Transmissive, W.T,12:00 Y —Transmissive, W.T, IPS TFT
N—Transmissive, Super W.T, 6:00 |Z—Transmissive, W.T, O-TFT
A TFT LCD F : TFT+CONTROL BOARD
B : TFT+SCREW HOLES+CONTROL BOARD G : TFT+ SCREW HOLES
@ |C : TFT+ SCREW HOLES +A/D BOARD H : TFT+D/V BOARD
D : TFT+ SCREW HOLES +A/D BOARD+CONTROL BOARD (I : TFT+ SCREW HOLES +D/V BOARD
E : TFT+ SCREW HOLES +POWER BOARD J : TFT+POWER BD
Resolution:
A | 128160 | B | 320234 |C| 320240 | D | 480234 | E | 480272 | F | 640480
G | 800480 |H |1024600 | I | 320480 | J | 240320 | K| 800600 |L | 240400
M | 1024768 | N | 128128 | P | 1280800 | Q | 480800 | R | 640320 | S | 480128
T | 800320 | U |8001280 |V | 176220 |W | 1280398 | X | 1024250 | Y | 1920720
Z | 800200 | 2 | 1024324 | 3 | 7201280 | 4 {19201200| 5 | 1366768 | 6 | 1280320
© |D: Digital L : LVDS M:MIPI
Interface:
N [Without control board A |8Bit 16Bit H [HDMI
I |I2C Interface R |RS232 S SPI Interface U [(USB
TS:
N |Without TS T |Resistive touch panel | C [Capacitive touch panel (G-F-F)
@ | G |Capacitive touch panel (G-G) C1 | Capacitive touch panel (G-F-F)+OCA
C2 |Capacitive touch panel (G-F-F)+OCR G1 | Capacitive touch panel (G-G)+OCA
G2 |Capacitive touch panel (G-G)+OCR B | CTP+GG+USB
@ |Version: X:Raspberry pi
) #:Fit in with ROHS directive regulations
@ |Special Code
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2.Summary

TFT 10.1" is a color active matrix TFT LCD using amorphous silicon TFT’s (Thin Film

Transistors) as an active switching devices. This module has a 10.1 inch diagonally measured
active area with WUXGA resolutions (1920 horizontal by 1200 vertical pixel array). Each pixel
is divided into RED, GREEN, BLUE dots which are arranged in vertical stripe and this module
can display 16.7M colors.
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3.General Specifications

Item Dimension Unit
Size 10.1 inch
Dot Matrix 1920(H) X RGB X 1200(V) dots
Module dimension 231.40 x152.3 x 9.1 Max mm
Active area 216.8064(H) x 135.504(V) mm
Pixel pitch 0.11292(H) x 0.11292(V) mm
LCD type TFT, Normally Black, Transmissive
Interface 2ch-LVDS
Driver IC FL5893DA or equivalent
Viewing Angle 80/80/80/80
Aspect Ratio 16:10

Backlight Type

LED,Normally White

With /Without TP

Without TP

Surface

Anti-Glare

*Color tone slight changed by temperature and driving voltage.
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4.Absolute Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature TOP -20 — +70 °C
Storage Temperature TST -30 — +80 °C

Note: Device is subject to be damaged permanently if stresses beyond those absolute
maximum ratings listed above
1. Temp. =60°C, 90% RH MAX. Temp. >60°C, Absolute humidity shall be less than 90% RH

at 60°C
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5.Electrical Characteristics

5.1. Typical Operation Conditions (At Ta =25 °C,)

Item Symbol Min Typ. Max. Unit Unit
VDDIN 3.0 3.3 3.6 V
Power Supply Voltage
VRP - - 300 mV Ripple
Power Supply Current IDD - 300 360 mA
Note 1
Power Consumption PLCD - 1 1.2 W
Rush current IRUSH - - 3.0 A Note 2

Notes : 1. The supply voltage is measured and specified at the interface connector of LCM.
The current draw and power consumption specified is for VDDIN=3.3V, Frame rate fV=60Hz

and Clock frequency = 80MHz. Test Pattern of power supply current
a) Typ : Mosaic 8 x 6 Pattern(L0/L255)

b) Max : skip subPixel(L255)
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2. The duration of rush current is about 2ms and rising time of Power Input is 1ms(min)
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5.2. Backlight Driving Conditions

Parameter Symbol Min. Typ. Max. | Unit | Note
Supply voltage of white LED backlight VL 26.0 29.0 32.0 V | Note 1
Current for LED backlight IL - 110 - mA

LED life time - 50,000 - - Hr | Note2

Note 1 : There are 1 Groups LED

N N A R N R\ X XX X X

N T T T T TR AN
o—¢ +o VLED-
V I— E D + OO T O T O TR

wx

R R R o N

N =R Ay h =N XX X XX X X

R A A
CIRCUIT DIAGRAM(LED 4%10=40 DIES)

Note2:Ta=25 C

Note 3 : Brightness to be decreased to 50% of the initial value
Note 4 : The single LED lamp case
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6.Interface timing Parameter and

AC/DC Parameter

The 10.1” is operated by the DE only

Tablel. LVDS Timing Parameter

VAdr

VFP

Parameter Symbol Vi V‘I%I}Laj.e NEM Unit
DCLK Frequency Fdclk 745 77.56 85 MHz
Horizontal display area Thd 960 DCLK
HSYNC period time Th 989 1040 1248 DCLK
Horizontal Blank THB 29 80 288 DCLK
HSYNC pulse width Thp 2 10 255 DCLK
HSYNC back porch thbp 3 6 255 DCLK
HSYNC Front porch thfp 24 64 260 DCLK
Vertical display area Tvd 1200 H
VSYNC period time Tv 1243 1243 1560 H
Vertical Blank TVB 43 43 360 H
VSYNC Pluse width Tvp 4 4 20 H
VSYNC back porch Tvbp 20 20 255 H
VSYNC front porch Tvfp 19 19 260 H
Frequency v - 60 - Hz
Hsyne HAdr ~ HFP
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<Table 2. LVDS AC Timing Specification>

_ Rating _
Item Signal Symbol Min. Tvp. Max. Unit
Clock Freguency CLK Rarcix 20 - 100 MHz
Clock Period Rarcik 10 - 50 ns
1 data bit time Ul - 17 - Ratowx
Clock high time CLK TwcH 4 i
Clock low time Twer 3 W
Position 1 Trost 0.25 0 0.25
Position 2 Trosz 075 - 125
Mosition 3 Tross 075 1 125
Position 4 Trose 1.75 - 235
Position 5 Tross 1.75 2 225
Position 6 Tross 275 - 325
Position 7 Trost 275 3 3.25
Position 8 DATA Tross 3.75 - 425 I
Position 9 Trosa 375 4 425
Position 10 Trosio 47D - 525
Position 11 Trosn 475 5 5.25
Position 12 Trosi2 575 - 625
Position 13 Trosia 575 6 6.25
Position 14 Trosia 675 - 725
Input eye width Tevew 0.5 - -
Input eye border Tex - - 0.25
PLL wake-up time TenPLL - - 150 us
H Rurcie = 1/ Reroik :
b "
\ Tiven | TuveL |
) | lll
:f’ 5 : —_——
CLKP - CLKN /. \”Ir\\ A o
i ! &
'y o Lo oo ty ! . ) . Rx\TH
PP 1:\/:” : f'ly V \Vf TV/ M ?\, ov
S —s— A — A —a —s S——]
Fos1 [ - Lo | i P i
POEZ ] [ [ i i [ i
POEZ | 1 1 1 1 I 1 I I 1
e - Lo : : b !
POEG L 1 1 [ 1
PDET * " i i : : i
POES | [} 1 1
POz . b |
POSIDH I :
POE11 3o 1
POS1Z 1y '
POS13 ¥ J
F'I}S.'IdI 1
[
_________ —_— = R¥WVTH
DxP -DxN J=———————- :_ _——— 0V
—— e —————— - = RxVTL
T, x|
TEX
EYEW |
| |
:_( 1 U )‘{
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RSTB & STEYB

LVDS clock f \ A
I n
Internal clock |_' |:! :. |rl1|
<Table 3. LVDS DC Timing Specification>
V35| = VESRX = VISP = 0V Temp = Ta;
Applicabie
Itemi Symbiol Condlflon . Tvo. oL Unitt Pin
Cperaing vohiage VODI | Extemnal Supaly 3.0 3.3 36 W VDI
Operaing vohage VDDOR®,__| External Supply 3.0 ] 35 V| WBDRX
Operaing Volage vDOP | Extemnal Supaly 3.0 3.3 3.6 M YODg
Cperaing voliags VDD PFM | Extemal Supoly 30 33 36 V| VOG_PFM
Cperaing voliaos VDD OTP | Extemal Supoly 8.0 B.25 8.5 V| voD OTP
Cperatng Voliags V5P External Supaly 5 - 6.4 i Vap
Cperaing voliage VEN | Extemal Supply 54 - 5 W VSN
Cperaing voliaos V15D | Bulli-in Power Supply 1.5 W V150
Cperaing vohiage VIS0 Rk | Bullt-in Power Supply 15 W | V150 RX
Operaing vohage VRGP | Bulli-in Power Supply 45 - B0 W VRSP
Operaing Volage VRSN | Bullt-in Power Supply 6.0 - 4.5 W VRSN
Cperaing voliags VRNL | Bulll-in Power Supply 25 W VRNL
Cperaing voliaos VGMPHO | Bulll-in Power Sunply 43 - 5B V| VGMPHOD
Cperatng Voliags VEMPMO | Bullt-in Power Sunply 22 3.7 v | VGMPMO
Cperaing vohiage VGMPLD | Bullt-in Power Supply 0.1 - 15 WV | VGMPLD
Cperaing vohiage VGMNHD | Bullt-in Power Supply 58 - 4.3 V| VGMNBD
Cperatng Voliags VEMNMO | Bullt-in Power Sunply -3.7 29 v | VGMNMO
Cperaing vohiage VGMNLD | Bullt-in Power Supply 16 - 0.1 W | WGMNLD
Operaing vohage WiGH | Bulli-in Power Supply 7 5 W VEH
Cperaing voliags VGL | Bult-in Power Supply 145 - 7.5 [ VGL
Cperamng voliags VCOM | Bull-in Power Supply -1.50 - 0.7 W WCOM
- W _ =R
Input HighHevel Voitage IH 0.AVDD DO V| riertace
o 5 5Pl
Input Lowevel Voltage ViL WSS — | o2vDDl | W | L ono
=]
Output Highdevel Voltage | VoH | VDDI=3.0V, 1OL=1ma DAVDDl | — VDD v I'rt;'r-sll"e
0
Cutput Low-level Voltags VoL | vDDI=3.0W, 1oL=1ms VES - | m2voDol | W ,.,t,;,,_;.E
- ¢ - G])
Input Leakage Curreni IL| Vin=vDDI or DGND -1.0 - 1.0 B | ertace
Differential Ingut nign R, o1 v VDS
threshald voltage Y| Raov =12y ) Imtertace
DiMaranitial Input low (Notet) VDS
treshald voliage Ram =] V| interrace
Imput vaoliage range - LVDS
singled-end] Fows | [NO®ET) c VDD-1.0 | V| jrreeace
Differential Input common VDS
MNoted .
o woitaae Roce  [(Notet) 0.6 12 |24V |i2 | ¥ | peerane
VD5
Differential Input voltage fuio| | Note1) 0.2 0.4 0.6 V | ieetace
Differential input leakage ] VDS
et V.. |[Notet) 10 10 A | e
Outpaut Voliage Deviatian AVE Ta=25"C - TED TED mv | Souwrce Pad
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<Table 4. LVDS DC Timing Specification>

Single end signals

DxN
Rocw ——————— — — X— —————>< 4|-|:f_|_ _
DxP D

x‘.ﬂCM

GND/VSSRX

Differential signals >RuTH: high

<RyH: low

The current consumed by whole IC (bare die) with internal power system:

Rating
Item Symbol Condition Min. Typ. Max. Unit

Display _Current IDDIO TBD

(Digital)
Display Current DDP TBD - TBD - uA

(Analog)

VDD_PFM=VDDRX=VDDP=VDDI=3.3V,
Standby ISS Internal Power, - TBD - pA
During Ta temperature

Note: The current is DC characteristic of a “Bare Chip”.
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7.Power Sequence

oD WD T D 7

ﬁl Duord e

ST el O L

2

BE e #

:

gk
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8.0ptical Characteristics

Item Symbol Condition. Min | Typ. | Max. | Unit | Remark
Response time Tr+Tf 8=0°. ®=0° - 30 35 .ms Note 3
Contrast ratio CR At o_ptlmlzed 700 | 900 - - Note 4

viewing angle
Wx 0.235 | 0.285 | 0.335 -
Color 1 \white 0=0°. ®=0 Note
Chromaticity Wy 0.277 | 0.327 | 0.377 | - 2,6,7
OR 70 80 -
ror oL 70 | 80
V'eW'Ing CRZ10 Deg. | Note 1
angle T 70 80 -
Ver.
oB 70 80 -
Brightness - - 400 | 500 - cd/ma | Center of
display
Uniformity (8)) - 70 - - % Note 5
NTSC Ratio NTSC - - 72 - % Note 8
Ta=25+2°C

Note 1: Definition of viewing angle range

©.=90"

Normal line

O =P=0
12 O'clock direction
/»BQM ;=90
CIDB// O /| -
- “u
/.
— = Or =90°

\ _ Retive A%V
/
LCD Panel

P, Zo0

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 or BM-5 luminance
meter 1.0° field of view at a distance of 50cm and normal direction.

O.=90

6 O’clock direction

Fig. 8.1. Definition of viewing angle

Photo detector

Normal line

6=p=0

- 12 O’clock direction

500mm =90

e

O =90

L /
/A/cﬁve Are//
LCD Panel

/
P 5 =90

6 O’clock direction

Fig. 8.2. Optical measurement system setup
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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 from 10%to 90%

Display
Data” <~ White(TFT OFF) | Black(TFT ON)

100%
90%

White(TFT OFF) &

(anjer aAneay)
ndno 1032319p 030G

10%
0%

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

Luminance measured when LCD on the "White" state
Luminance measured when LCD on the "Black" state

Contrast ratio (CR) =

Note 5: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (reference the picture in below). Every
measuring point is placed at the center of each measuring area.

Luminance Uniformity (U) = Lmin/Lmax x100%

L = Active area length

W = Active area width
x

— -—

| > <
— — -

S| [Ls6 -~ -
- i ‘
| r_F T *ﬁl‘g" B

|
1
1
|
i
i
|
1
J

Fig 8.3. Definition of uniformity

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.
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Note 8: Definition of Color of CIE Coordinate and NTSC Ratio

area of RGB triangle

5= area of NTSC triangle X 100%
NTSC Ratio= 74.48%
X y
R 0.644 0.344
G 0.315 0.632
B 0.157 0.054

520
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9.Interface

9.1. TFT LCD MODULE

Pin No. Symbol | Description
1-5 NC No connection
6 GND Ground
7 ELV3P EVEN LVDS Positive data signal (+)
8 ELV3N EVEN LVDS Negative data signal (-)
9 GND Ground
10 ELV2P EVEN LVDS Positive data signal (+)
11 ELV2N EVEN LVDS Negative data signal (-)
12 GND Ground
13 ELVCLKP | EVEN LVDS Positive CLK signal (+)
14 ELVCLKN | EVEN LVDS Negative CLK signal (-)
15 GND Ground
16 ELV1P EVEN LVDS Positive data signal (+)
17 ELVIN EVEN LVDS Negative data signal (-)
18 GND Ground
19 ELVOP EVEN LVDS Positive data signal (+)
20 ELVON EVEN LVDS Negative data signal (-)
21 GND Ground
22 OLV3P Odd LVDS Positive data signal (+)
23 OLV3N Odd LVDS Negative data signal (-)
24 GND Ground
25 OLV2P Odd LVDS Positive data signal (+)
26 OLV2N Odd LVDS Negative data signal (-)
27 GND Ground
28 OLVCLKP | Odd LVDS Positive CLK signal (+)
29 OLVCLKN | Odd LVDS Negative CLK signal (-)
30 GND Ground
31 OLV1P Odd LVDS Positive data signal (+)
32 OLVIN Odd LVDS Negative data signal (-)
33 GND Ground
34 OLVOP Odd LVDS Positive data signal (+)

WFI10INTYA4LNNO#
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35 OLVON Odd LVDS Negative data signal (-)

36 GND Ground
37 -39 NC I\!o cpnnectlon (PIN39 and PIN40 cannot be short-
circuited together)
40 NC No connection alone

41-45 VDDIN Power supply VDDIN=3.3V (Typ.)

9.2. Backlight PIN Definition

Pin No. Symbol |[Description

VLED+ |Red, LED_Anode

2 VLED- |Black, LED Cathode
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10.Reliability

Content of Reliability Test (Wide temperature, -20°C~70°C)

Environmental Test

Test Item Content of Test Test Condition Note
High Temperature |Endurance test applying the high storage 80°C o
storage temperature for a long time. 200hrs
Low Temperature |Endurance test applying the low storage -30°C 192
storage temperature for a long time. 200hrs ’
. Endurance test applying the electric stress o
(I-)Ilgh Tgmperature (Voltage & Current) and the thermal stress to 70°C —
peration . 200hrs
the element for a long time.
Low Temperature |Endurance test applying the electric stress  |-20°C 1
Operation under low temperature for a long time. 200hrs
High Temperature/ |The module should be allowed to stand at  |60°C,90%RH 12
Humidity Operation [60°C,90%RH max 96hrs ’
The sample should be allowed stand the
following 10 cycles of operation
Thermal shock 20°C 25°C 70%C -20°C/70°C
resistance " — 10 cycles o
30min  5min 30min
1 cycle
Total fixed
amplitude : 1.5mm
Vibration
Vibration test Endurancel test apply!ng the vibration during I:(r)e~q5usel_r|120y ' 3
transportation and using. o
ne cycle 60
seconds to 3
directions of X,Y,Z
for Each 15 minutes
VS=16KV(contact),
. , 18KV (air),
Static electricity test ,:Ehrédtlérr?rr]licr:]zltest applying the electric stress to RS=3300 4
' CS=150pF
10 times

Note1: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal
Temperature and humidity after remove from the test chamber.

Note3: The packing have to including into the vibration testing.

Note4: Temporary degradation or loss in operation or function, which is able to be recovered
by self-recovery function.
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11.Contour Drawing

BL CON
PINNO. | SYMBOL PINNO.| SYMBOL PINNO.| SYMBOL PINNO.] SYMBOL PINNO.| SYMBOL PINNO.| SYMBOL
1 | VLED+ 1 NC 11 | ELV2N | 21 | GND 31 | OLVIP | 41 | VDDIN
2 | VLED- 2 NC 12 | GND 22 | OLV3P | 32 | OLVIN | 42 | VDDIN
3 NC 13 |[ELVCLKP| 23 | OLV3N | 33 GND | 43 | VDDIN
4 NC 14 [ELVCLKN| 24 | GND 34 | OLVOP | 44 | VDDIN
5 NC 15 GND | 25 | OLV2P | 35 | OLVON | 45 | VDDIN
6 GND | 16 | ELVIP | 26 | OLV2N [ 36 GND
7 | ELV3P | 17 | ELVIN | 27 GND | a7 NC
8 | ELV3N | 18 | GND 28 |OLVCLKP | 38 NC
9 | GND 19 | ELVOP | 29 [OLVCLKN[ 39 NC
10 | ELV2P | 20 | ELVON | 30 GND | 40 NC
Pull tape .
/ 9.46; Q0
k. va a v va
— — — A Y, Y,
5] 7277 Y,
pl I S N -
| CON FH34SRJ-45S-0.5SH(50) (HRS) or equivalent
s |8 L 176.27; @5
| 2 209.60; @5 (PCB)
FARE R 5 -
£l|5|8 S
1920 X RGB X 1200 LI2|o|k =
FleIR|E |
Sl K2l Il =
Plo|lo|™
R18|3|[«
JST BHSR-02VS-1 Bls|s
or equivalent | I — |
Red 100.0; 80
M IO 0U0A T T AA] 3
(6.94) 218.81 (POL) S| 3 L Gél]]:MAX
Lo L, 7
6.44 219.81 (BZ OPEN) ~
231.40 (TFT OD)
The non-specified tolerance of dimension is j @3 mm .
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winstar

LCM Sample Estimate Feedback Sheet

Module Number :
1 . Panel Specification :

1. Panel Type : o Pass o NG,
2. View Direction : o Pass o NG,
3. Numbers of Dots : o Pass o NG,
4. View Area : o Pass o NG,
5. Active Area : o Pass o NG,
6. Operating o Pass o NG,
7. Storage Température : o Pass o NG,
8. Others:

2 - Mechanical
1. PCB Size : o Pass o NG,
2. Frame Size : o Pass o NG,
3. Material of Frame : o Pass o NG,
4. Connector Position : o Pass o NG,
5. Fix Hole Position : o Pass o NG,
6. Backlight Position : o Pass o NG,
7. Thickness of PCB : o Pass o NG,
8. Height of Frame to o Pass o NG,
9. Height of Module : 0 Pass aNG
10. Others : o Pass o NG,

3 - Relative Hole Size :
1. Pitch of Connector : o Pass o NG,
2. Hole size of Connector : o Pass o NG,
3. Mounting Hole size : o Pass o NG,
4. Mounting Hole Type : o Pass o NG,
5. Others : o Pass o NG,

4 - Backlight Specification :
1. B/L Type : o Pass o NG,
2. B/L Color : o Pass o NG,
3. B/L Driving Voltage (Reference for LED o Pass
4. -I_S,/L [5ri-ving Current : o Pass oNG,
5. Brightness of B/L : o Pass o NG,
6. B/L Solder Method : o Pass o NG,
7. Others : o Pass o NG,

Page: 1

>> Gotopage2 <<
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(Y
Winstar Module Number : Page: 2
5 - Electronic Characteristics of Module :
1. Input Voltage : o Pass o NG,
2. Supply Current : o Pass o NG,
3. Driving Voltage for LCD : o Pass oNG,
4. Contrast for LCD : o Pass o NG,
5. B/L Driving Method : o Pass o NG,
6. Negative Voltage Output : o Pass o NG,
7. Interface Function : o Pass o NG,
8. LCD Uniformity : o Pass o NG,
9. ESD test: o Pass oNG,
10. Others : o Pass o NG,
6 - Summary :

Sales signature :
Customer Signature : Date : / /
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