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General Description

* Description
VMS350GF01 is a TM (Transmissive) type color active matrix TFT (Thin Film Transistor)
liquid crystal display(LCD) that uses amorphous silicon TFT as a switching devices.
This model is composed of a TFT(Thin Film Transistor) LCD(Liquid Crystal Display)
module, driver circuit , back-light unit.
The resolution of a 3.5" contains 320(H) x RGB x 240(V) pixels and can display up to
16M colors.

* Features

TM (Transmissive) type and back-light with 6 LED's are available.
TN(Twist Nematic) mode.

Line inversion mode with stripe type.

24bit RGB Interface + Serial Peripheral Interface(SPI)

Gate Driver IC embeded on Panel(Dual ASG)

Low Power consumption.

* Applications
- Display terminals for P-CNS(Portable Car Navigation System), DSC(Digital Still Camera),

PMP(Portable Multimedia Player), Voip(Voice Over Internet Protocol) Phone application
products.

* General information

Items Specification Unit Note

Display area 70.08(H) x 52.56(V) mm -
Driver element a-Si TFT active matrix - -
Display colors 16.7M colors -
Number of pixels 320RGB(H) x 240(V) dot -
Pixel arrangement stripe type - -
Pixel pitch 0.219(H) x 0.219(V) mm -
Display mode Normally White - -
Viewing direction 6 o'clock -

* Mechanical information

Item Min. Typ. Max. Unit Note
Horizontal(H) 76.3 76.5 76.7 mm -
Module :
. Vertical(V) 63.3 63.5 63.7 mm 1)
size
Depth(D) 2.98 3.13 3.28 mm (1)
Weight - 43 48 g -

Note (1) Not include FPC.
Refer to the Outline Dimension in the "9.0utline Dimension" for further information.
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1. Absolute Maximum Ratings

1.1 Environment

ITEM MIN MAX REMARK
Storage Temperature -30C 80T Note(1)
Operating Temperature -20C 70C Note(2)(3)

Note(1) 90%RH maximum humidity, 60°C maximum wet-bulb temperature
(2) When operated at a temperature lower than 0T,

the LCD worked slowly and the screen appeared low-contrast images
due to the characteristics of LC(Liquid Crystal).
(3) If any fixed pattern is displayed on LCD for minutes,

1mage—sticking phenomenon may occur.
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Temperature & Humidity Graph at Absolute Environment
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1.2 Electrical Absolute Ratings

(1) TFT-LCD Module

Characteristics Symbol Min. Max. Unit Note
Power supply voltage Vee -0.5 3.6 \ -
I1/0 Power supply voltage Vi -0.5 3.6 \Y -
Input voltage Vi -0.5 Vcei + 0.5 \Y -
Input current li +10 mA -

(2) Back-Light Unit
(Ta = 25 + 2°C)

Item Symbol Min. Max. Unit. Note

Current ls 25 mA (1)

Note (1) Permanent damage to the device may occur if maximum values are exceeded or
reverse voltage is loaded.

Functional operation should be restricted to the conditions described under normal
operating conditions.
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2. Optical Characteristics

The following items are measured under stable conditions. The optical characteristics should
be measured in a dark room or equivalent state with the methods shown in Note (1).
Measuring equipment: LCD-5000, BM-5A, BM-7, PR-650, EZ-Contrast

(Temp = 25 + 2°C, VDD = 2.8V, | = 18mA)

Item Symbol | Condition| Min. Typ. Max. Unit Note
Contrast ratio @)
: CIR 150 250 - -
(Center point) BM-5A
Luminance of white . 3)
_ YL 210 250 - cd/m
(Center point) BM-5A
NOTE (1)
T (4)
Uniformity - 80 - - %
$=0 BM-7
Response Rising:Tr _ 5
P i g. £ TreTf 6=0 - 50 70 msec ©)
time Falling:T Normal BM-7
White Wx Viewing TBD TBD TBD
Wy Angle TBD TBD TBD
Color Red Rx TBD TBD TBD
chromaticity Ry B/L On TBD TBD TBD (6)
(CIE 1931) Green Gx TBD TBD TBD PR-650
Gy TBD TBD TBD
Bx TBD TBD TBD
Blue
By TBD TBD TBD
oL - 60 -
. Hor.
Viewing oR C/R>10 - 60 - (7)
Degrees
angle Ver oH B/L On - 50 - Ez-Contrast
' oL - 55 -
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Note (1) Test Equipment Setup

After stabilizing and leaving the panel alone at a given temperature for 30 min , the
measurement should be executed. Measurement should be executed in a stable, windless,
and dark room. 30 min after lighting the back-light. This should be measured in the center
of screen.

Environment condition : Temp =25+ 2 °C

Back-Light On condition

Photodetector——__ :
Photodetector | Field
BM-5A 1° Field — :
BM-7 1° '
PR-650 U BM-5A : 40cn
BM-7 : 50cm
PR-650: 50cm
TFT - LCD Module
LCD Panel

AN L

:

The center of the screen

Back-Light Off condition

Photodetector Field

Photodetector —_—

LCD-5000 10 Light source : Halogan lamp or D65

e

LCD-5000 : 50cn | Incident light

Reflected light

TFT - LCD Module

LCD Panel
\ ~

]

The center of the screen

Optical Measuring Equipment Setup
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Note (2) Definition of Contrast Ratio (C/R) : Ratio of gray max (Gmax) & gray min (Gmin) at
the center point

~ Gmax * Gmax : Luminance with all pixels white

CR = . . . . .
G min * Gmin : Luminance with all pixels black

Note (3) Definition of Luminance of White : Luminance of white at the center point
Note (4) Definition of brightness uniformaity
Measure 9 point ( PO~P8 ) and define the brightness uniformity using

B Width (W) o
VWX 10% WX 10%
et r’\
4 | t HX10%
=1 P11 — P2 T P3 ]
— P4 — PO — P5 44—

Height (H)

Center of display area

—+ P6 — PT — P8 -
Y | F HX10%

VWX 1\5?:‘ hi‘é 0%
) . i Minimum Brightness Among PO~P8
Brightness Uniformity = X 100
Maximum Brightness Among PO~P8
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Note (5) Definition of Response time :

Sum of Tr |Tf

(¢
Display data )White(TFT OFF) Black(TFT ON) White(TFT OFF) 2
0
A —>Tr|le—— — T | <——
. 100%
Optical 90% -
Response
10%
0% zL
L . )
Time

Note (6) Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.

Note (7) Definition of Viewing Angle :

Viewing angle range (CR=10 )

Normal Line
$=0°0=0°
0
12 o'clock
0,.=90° X y direction
¢y = 90°
< =
=
6 o'clock Y' X
direction O =90°
¢ = 90°
|
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3. Electrical Characteristics

3.1 TFT-LCD Module

Ta = 25 + 2°C
Characteristics Symbol Min. Typ. Max. Unit Note
Power supply voltage Vee 3.0 3.3 3.6 \/ -
IO Power supply voltage Vi 3.0 3.3 3.6 \ -
Power Black P TBD TBD TBD W
m
Dissipation White PruLe TBD TBD TBD 0.2)
Current Black | TBD TBD TBD A ’
m
Dissipation White lruLe TBD TBD TBD
Frame frequency Ferame TBD TBD TBD Hz -
Dot Clock DOTCLK TBD TBD TBD MHz -
Serial Clock SCL TBD TBD TBD MHz -
Note (1) Ve = 3.3V, frame =TBD Hz, DOTCLK = TBD MHz
(2) Dissipation current check pattern
» 255 Gray white pattern » 0 Gray Black pattern
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3.2 Back-Light unit

The back-light system is an edge-lighting type with three white LED(Light Emitting

Diode)s.
(Ta=25 + 2°C)
Item Symbol Min. Typ. Max. Unit Note
Current ls - 20 mA (1),(3)
Power Consumption PeL - 400 mwW (2
Note (1) Six LEDs serial type.
(2) Where |z = ZOmA, Ve = Pa / Is
(3) Ambient Temperature vs. Allowable Forward current.
B Ambient Temperature vs.
Allowable Forward Current
< 50
E 40
2 30 AN
E 20
= 10
2 85 ]
= 0
- 0 20 40 60 80 100
Ambient Temperature Ta (°C)
| 191
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4. Block Diagram

4.1 TFT-LCD Module (Interface System Structure) with Back Light Unit.

] DOTCLK
DE
HSYNC R l
VSYNC] . = % l LCD Data Out[960]
=3 c
S %2 T, Y960
DATA[23:0] ‘?) 8
g X > | g o YUV VLV
3 5 3
% SDI > 5 pd — G2 614—
3
= scL G4 G3
=i >
T .
[e] H
a cs g : 3.5”
RESET TFT LCD Panel
[ L .
GND | | Veom, Vgh, vl
Generation circuit
VCC (2.5V~3.3V) > G240 30
LED_Anode QCHD
Bt BH-b- -
LED_Cathode
| ~r
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5. Input Terminal Pin Assignment

5.1 Input Signal & Power (Connector : FH28-54S-0.5SH)

Pin NO Pin Name Discription Pin NO Pin Discription
Name

1 LED_Cathode Led Cathod pin 30 DATA18

2 LED_Cathode Led Cathod pin 31 DATA19

3 LED_Anode Led Anode pin 32 DATA20 bi-drectional data Port

4 LED_Anode Led Anode pin 33 DATAZ21

5 C6 NO Connection 34 DATA22

6 C5 NO Connection 35 DATAZ23

7 M NO Connection 36 HSYNC |Horizental sync signal

8 RESET System RESET 37 VSYNC |Vertical sync signal

9 CS Chip selet 38 DOTCLK | RGB Interface dot clock

10 SCL Serial clock signal |39 VCI Analog System Input signal

11 SDI Serial data signal |40 VCI Analog System Input signal

12 DATAO(RO_LSB) 41 VDD System Input signal

13 DATAL 42 VDD System Input signal

14 DATAZ2 43 C4 NO Connection

15 DATA3 44 VGL NO Connection

16 DATA4 45 VGL NO Connection

17 DATAS 46 C3 NO Connection

18 DATAG 47 VGH NO Connection

19 DATA7 48 C2 NO Connection

20 DATAB8(GO_LSB) |bi-drectional 49 Cl NO Connection

21 DATA9 data Port 50 VCOM |NO Connection

22 DATAL0 51 VCOM |NO Connection

23 DATAll 52 ENABLE | Data enable signal

24 DATA12 53 GND Ground

25 DATA13 54 GND Ground

26 DATA14

27 DATA15

28 DATA16(BO_LSB)

29 DATA17
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5.2 Input Signal,Basic Display Colors and Gray Scale of Each Colors

GRAY
SCALE

LEVEL

RO

R1

R2

R3~R252

R253

R254

R255

GO

Gl

G2

G3~G252

G253

G254

G255

BO

Bl

B2

B3~B252

B253

B254

B255
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BLACK

BLUE

GREEN

CYAN

RED

MAGENTA | 1

YELLOW

WHITE

BLACK

LIGHT

RED

BLACK

DARK

LIGHT

GREEN

BLACK

DARK
1

LIGHT

BLUE

COLOR| DISPLAY

BASIC
COLOR

GRAY

SCALE

OF

RED

GRAY
SCALE

OF
GREEN

GRAY

SCALE

OF
BLUE

Note) Definition of Gray :

Blue Gray (n = Gray level)

Bn

Green Gray,
Low level voltage,

Red Gray, Gn
Input Signal

Rn

High level voltage

1 =

0=

6. Operation Specifications
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6.1 Serial Peripheral Interface

1 2 S /45" 8 7 85810 1M 12 13 14 15 18 7 18 15 20 21 22 23 2

Y2z =3 L=
A f 1 _l——||—_—|l—-—|d— 3 |i—'—||—”—.|—l—||_
=D bt f 11 1] De A FE.F“,:EE!,'EEJEE! oalf |:E.,- I:EJ I:E-I' :gl |:E., oe) 02 e te)'oe) e oe
NN Posfaatasfazf nf e e N s f 7 A\ s BN a2 g
ls = 1
| Oevice I | | Inde registar sattingranicicn |
N ¥ Y — AT ey —
DO W I:E!,'I:E;,I:E!,'I:E; e/ I:B:, I:E-,' el I:E.. I:G: EE'H:E:EE-.EG.EE!,'EB'.
Jefaafsfief nfop et a7 e sfanafana\of
= . |
I Eps I

Figura 7. 1 SPI Timimg

6.2 Data Format for 24bit RGB Interface

Input D23 D22 |D21|D20|D19|D18|D17 [D16|D15|D14|D13|D12|D11|D10| D9 [ D8 | D7 | D6 |D5|D4 | D3| D2 | D1 | DO

RGB y
Assignment |R7 [R6 [R5 |R4 [R3|R2|R1|RO|G7|G6|G5]G4]G3]|G2]G1]GO|B7|B6|B5|B4|B3|B2|B1|B0
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6.3 24bit RGB Interface Timing

1 Period(1Frame)

<« VBP . 2404 ve VEP
VSYNC
HSYNC

T 1H < VLW -

<> 3clk < HLW |
HSYNC

DOTCLK |

HBP FP|
ENABLE /
DATA[23:0] 11213 / 318[3191 320
: Valid Data transfer area
DOTCLK = fume x (240 + VBP + VFP) x (320 + HBP + HFP)
= 60Hz x (240 + VBP + VFP) x (320 + HBP + HFP)
* HBP : 8 ~ 511 clk, VBP : 1~255H
* HLW = 3clk, VLW = 1H
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6.4 Electrical Specifications (when Vccio: 2.5 ~ 3.3V )
a. RGB Data Interface Characteristics

(Ta= -40 to +85 )

Characteristic

24bit RGB Interface

Symbol : Unit
Min Max
DOTCLK cycle time tDCYC 50 -
DOTCLK rise/fall time tR,tF - 2
DOTCLK Pulse width high tDCHW 20 -
DOTCLK Pulse width low tDCLW 20 -
ENABLE setup time tENS 15 : ns
ENABLE hold time tENH 15 -
PD data setup time tPDS 15 -
PD data hold time tPDH 10 -
1l
Il
VHF ] VIH =
ENABLE / 1ENS !.'1 \
. tDCYC 'ﬂ
_[tR| tDCHW _[tF| tDCLW Ill'i < tENH,
H =ik "—_1.ru'-|'"'||11.
DOTCLK / \ / TR
VIL | WVIL WL T % W‘j“
1
L . n
tPDS '~ PDH H
VIH
PD[23:0]

PD[23:0]

VIH 11
>< PD[23:0] 11
VIL_Y Il

RESETB '\
L

&

tRES

WVIL

¥

—

Doc

. No

VMS350GF01

Rev.No

000

Page

|
www Dat a]S%égéu com




b. AC Characteristics

First Tranamizsion | Register)
CSB
1 23456 7 & 81011 12 13 14 16 1617 18 19 20 2122 23 24
sCL
o s
=01 T/ 1 TV TR TYT T T T TT WY '._-:|_'_' i i Wl
Second Transmissicn (Data)
CSB gl
—_—— = = —— tGE-Ij — -4
12323456 7 & 10 11 12 13 14 15 1617 18 18 20 2122 23 24
aCL
=01 T ™" ™" 17 |9° ‘0"l B2 | MW AT "6 9 'I'I b et T i ¢ e el A I il B e = i *
b L5 o
. tdh
Mate: The sxampls raremit 'k 264h™ to register R223h.
SPI0 connected to WEE.
Figura 14 12 SPLintertace Timing Diagram & Transaction Exampla
Characteristics Sy mizol Mim Typ Manx Unit
Sanal Clock Frequency flk - - 20 MHz
Saefal Glock-Cycle Time ek 50 - - ns
Clock Low Width sl 25 - - ns
Cloch High Width tsh 25 - ns
ChipSelect Setup Time oss ] - - ns
Chip Select Hold Time tesh 10 - - ns
Chip Select High Delay Time tesd 20 - - ns
Drata Setup Time tds 5 - - ns
Data Hold Time tdh 10 - - ns
Tabla 14. 5 5Pl Timing

c. Reset Timing Characteristics
(Ta= -40 to +85 )

Characteristic Symbol Min Max Unit
Reset low pulse width tRES 10 - us

NOTE. Reset low pulse width shorter than lus do not make reset. It means undesired
short pulse such as glitch, bouncing noise or electorstatic discharge do not cause
irregular system reset. Please refer to the table below.
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C. DC Characteristics

Symibeo| Paramater & Test condition Min Ty Max LInit
Voo Systern power supply pins of the Rezommend Operating Voltage 18 2 £ v
loagic block Possille Operating Voltage : ;

Voo Power supply pin of 1O pins Hecqmme-nd {iqeraﬁ'ng Waltage 14 a5 WV
Poszsible Operating Valtage ' )
[ Booster Reference Supply Voltage |Recommend Cperating Voltage 2.5 ar as v
Rangs Possible Oparating Valtage WODID i
lipa Sleap mode currant 50 LA
Lp. Oprating mods current 100pF loading at Source oulput 4.0 & mé
[\ e MNagative W) Cutput Vaoltags Mo panel kading - VO - W
Voo Vo primary booster sfficiency’” !}g ';iﬁ_gzd_mﬁj I;En_:-:-r Vi, B3 o0
Mo panel kading; 4= booster;
T for Cove, Cym, Vemz, Wi and 84 285 -
Wiene = 10 Ohm
. : Mo panel keading; Sx boostar,
Vey  [Gate driver High QuiputVotege  |ryio e TG Ty Ve and 80 aa.5 :
ster afficiency n _ 10 Ghm
CHE
Mo panel keading: G booster;
ITC for Cor, Cami, Wome, Vo and 72 20 -
W e = 10 Chm
[ gy Gate driver Low Cutput Voltane Man -5.1 W
I e W OM Hiah Qutput Voltage - 5.54 ¥
" o WZOM Low Oulput Voltage Womt0.5 - - v
[ o, WCOM Amplituds - A W
V'Lcoes Vicoss Output Voltage - AT v
Vicpes |Mew. Source Voltage Variation -2 2 %
[ oni Lesgic High Ot Vaoltage | out = - 100uA 0.9 Voo - Voo v
Ve Saoume Cl.lll:-.lt‘n.f-:-ltaga Crawviation - +20 - miv
WV os Sou s Output Voltage Offset - - +30 mv
VoLt Legiic Low Qutpat Woltage Lot= 1 00uA [ - 0. 1*%ooo | W
[ 10 s Loz High Input voltage 0.8"¥omo Nppig W
am Lo Low Input voliage [1] - 0.2°%ope | W
i Lok High Cudpat Surrent Source W out = VOID — 0.4 50 - - iy
oL Lo Lo Output Current Drain [ ot - AN - - -5 WA,
Logie. Cutput Tri-state Current Craim
k= Bl -1 1 A
g s Lz Inpat Current -1 - 1 WA,
(= Leagic Ping Input Capacitances - 5 7.5 pF
Fizou Sou e drivers outpul resistance - 1 - i)
Rzon Ga'te drivers output resistance - con - o]
Fiooy MCOM output resistance - 200 0
Mete @ (1) VR efficdency = WEHE S (2 = VE) 2 100%
(2) VGEH efficiency = VGH F VG2 n) = 100% whers n = booster factor)
Table 12 1 DC Characteristics
7. Command List & Instruction Descriptions
7.1 Command List
Refer to the Appendix 1: Driver IC Specification
7.2 Instruction Descriptions
Refer to the Appendix 1: Driver IC Specification
| O1 Inr
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8. Power On/Off Sequence
8.1 Power On Sequence

=PI /i’ SF1 n = N
=HUT ;__t&
e UL S SRR
TS | | | |
EI';E[E? T=hut-lcd
DISFLAY : o
Figura 14. 10 Powsear Up Seaequea noe
Characteristics Sy mibol Miim Ty & Fevd Linits
‘-.S-'BB_IE_J WD on to Fallimg aclae of to-shut 1 i i e
DTS LR tolk-=hut 1 - - clk
Falling edge of SHUT o LCD psoawer on t=hut-lod — — 122 ms
F?dlliilgg Tc?:c.:—_lilr-; SHUT to display start e - - 14 frame
:55‘??:9% f:zﬁza%'gf':;w o Thput DTl befare the falling edos ;r HTT = i i
Crisplay starts at 1 0th falling ecdge of WSTHGCG after the Falling adge of SHUT.
Rags {':IE:E Register Bit Value
Ro1h KXo AL=X HREV=X PINV=X BGR=X SM="0" TB=X CPE=X
Rozh o200 B'C="1"  NW ="00000000"
RGh G3E4 DCT="0110" BT="011" EBTF="" DC="0110" AP="010"
Risth 04XK PALM="1" BLT="00" OQEA=nee2a SEL=X SWD=X
Rosh GHN="1" XDE="0" GDIS="1" LPF="1" DEP="0" CKP="1" V5P=not2
H5P="0" DEC="1" DIT="1" PWM="0" FB="100"
ROAh 4008 ER="1000000"  CON = "01000"
RoBh D400 HO="11" SDT="01" EQ="100"
RoCh a2 VRS =011 VDS ="10" YBH="101001"
ROEh 200 VOV = 10010007
RoFh AR SON = 00000000"
R1Gh aF&0 XLUM="100111111"
R17h STH =00 HEP=nowe 2 VBP = now 2
R1Eh o2 noOTP ="0"  VOM=*1010010"
Raoh D000 PKP1="000" PKPO="000"
Ra1h 407 PEPz ="100"  PEP2="111"
Razh o202 PEPS ="010"  PKP4="010"
Rash D000 PRP1 ="000"  PRPO= *000"
Ra4h 0505 PEMN1 ="101"  PEMNO=*101"
Rash coca PEM2 = "000"  PENZ2="011"
RaGh o7 o7 PENS =*111"  PEN4=*111"
Rath D000 PRN1="000" PRNO ="000"
R3Ah a4 VAP ="01001"  VBEPG =000
RzBh CEiC YRNT="01001"  VENO = 01007
| OO Inr
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8.2 Power Off Sequence

i
oo ] Toftwedd
1 =1 T
W ¥
W oo !
RESE i
=PI SPI Accessing i
SHUT i i
i =10us H
e
DOTGLE |
i 1 =t 2 nd
VEYNG
i Tehukafft
Diisplany i
High
Wolmaos
CISPLA™Y Ll ] : OFF
Figure-14. 11 Power Down Ssqguanos
Charactaristics Eymhn[ Ain fyp [S e (WY
Rising edga of SHUT to display off 2 - - fraumne
- 1 line: 402 clk
- 1 frame: 262 lina o =4 - - ms
- DOTCLK = 6. 5MH=
Input-signal-off 1o VDDD S VDD off b= wckd 1 - - =]
Mote: D TCLE must b= maint@ined atlsase 2 frames after the rising asdas of SHUT.
Dispday b=com e off at the 2rad fal lieg edgs of WSTHREC after the faling edge of SHUIT.
If RESET =ignal is mecessary for powesr down, provids it after the 2-framess-cycle of the SHUIT psricd.
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9. Outline Dimension

- Next Page Shown
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NO PART NAME CODE NO SPECIFICATION Q'TY | SPEC NO REMARK
E |
54—PIN TABLE =
[~}
NO| SYMBOL NO| SYMBOL 3
ok
01| LED_Cathode | 36| HSYNC 02 0P 76.5+0.2 (Out Size 02 &
02| LED_Cathode | 37 | VSYNC 75.1 (Glass Out Size) ﬁ
03| LED_Anode 38 | DOTCLK 72.58 (LCD View Area) (6P 3105015 2
04 LED,AnOde 39 AVDD 70.08 (Active Area) g
05| c6 40 AVDD K'A o 3 f y g
06| C5 41 VDD _ | . £
07| M 42 | VDD Eﬁiii?i?iififi?if ]
0s | RESET 43| C4 i i
09| Cs 44| VoL ! 320(RGB)X240dots(3.5") ||l = I
10 | scL 45 | VGL ‘ ‘ |
11 | sol 46 | C3 i i §
1o | DATAD 47 | VeH ! ! g
13 | DATAI 481 C2 ‘ {} ‘ g
79| Ci
14 ] DATAZ i ViewingiDirection i
15 | DATA3 50 | VCOM | ! 0
16 | DATA4 51 VCOM
17 | DATAS 52 | ENABLE L’f’f’f’**’*’*’*’ ‘ I
18 | DATA6 53 | GND et 4
19 | DATA7 54 | GND = i
20 | DATAS Solder Height 0.8Max) ©
21 | DATA9 C:j?%mfea [ (with nsul fapel
22 | DATA10
23 | DATAN ]
| 6.4240.1 T
24 | DATA12 o g
25 | DATA13 92 E
26 | DATAT4 9 < : z
27 | DATAIS g (ol SV 7 2
28 | DATA16 b & 3
29 | DATA7 J 777777777 "
W72 203 [
30 DATATE 15.5 [CP] 27.5+0.1 i 2.6 B T T
31 DATA19 STIFFNER T=0.30.03(with FPC) \
32 | DATA20 A SECTION A-A'
i
33 | DATA21 ‘Q2_1§‘ -
33| DATA22 .
34 | DATA22 t alals|a] o :!54
35 DATA23 9? i EE e af(\‘ AH Width 0.35: i
0.125
g [CP] P 0.5 x (54-1) = 26.5+ 0.5+
DETAIL "A"
DETAIL "B” SCALE=2/1
GENERAL TUOLERANCE 00 |07.06.15| Inital Release
NOTES REV |DATE DISCRIPTION OF REVISON REASON CHK'D BY
1.Display type 3.5, a-Si TFT STEP LEVEL J| LEVELE JLEVELSITU0T | mm | DRAN BY | DES'D BY |CHK'D BY | APP'D BY
2 Driver LS| : HX8238-A PR io% ol w02/ [scae s MODEL NaME | VMS-350GF 01
3.Viewing Direction 16 O'clock = TOLERANCE Y.JSong
4.Operating Temperature : —20°C TO 60°C 4 X <16 i?‘/l 1015 1%3 7 0e1s PARM%EEET L CM=ASSY SHEET |1 /1
5.Storage Temperature  : -30°C TO 70°C 16 < X < 64 0,15 +0,20 +0,4 o SPEC. NO
6.Backlight : white LED (6 Chip 1-way) WA VODA TECH —_— ver oo
64 ¢ X <236 +0.20 10,25 105 ‘#aW \Visjon On Display Application . .




10. Packing
TBD
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11. Marking & Others

Refer to additional drawing
NO FIXED (Decision After Negotiation )
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12. Reliability Test Result

12.1 Condition

.o Sample Test
Item Condition Size Result Note
High Temperature g
Oneraniing Lide test 60T, 240HR 10ea PASS
Low Temperature on
Operating Life test 20C, 240HR oea PASS
thermal Humidity 50°C. 90%RH. 240HR 10ea |  PASS
1as test
Temperature Cycle N o
ON/OFF test 30C & 70T ON/OFF, 12CY bea PASS (1)
g“gh Temperature 70°C . 240HR Sea PASS
torage test
gOW Temperature —30°C, 240HR Sea PASS
torage test
‘g’et figh Temperature 60°C . 90%RH, 240HR 10ea PASS
torage test
Dremell Sogelk ifesi -30C & 70T, 100CY 10ea PASS (2)
(Storage)
Loy Air Pressure 188mbar, 72HR 5ea PASS
Storage test
Contact | SHIELD +4kV NUDE + 8kV, 150pF/330Q bea PASS (3)
ESD Air SHIELD +8kV NUDE =+ 15kV, 150pF/330Q Sea PASS (3)
Pad +2kV, 100pF/1500Q Sea PASS (3)
. . RANDOM VIBRATION
Case Vibration Test WIL=STD 810E. Y axis 1box PASS (4)
1 Color 3 Edges 6 Faces,
Box Drop Test 9.9-18. %ke G6cn 1box PASS
Doc . No| VMS350GF01 Rev.No 000 Page 'www hat i sl38 L com




Note (1) ON Time over 10 secinds, OFF Time under 10 seconds

70C

TEMPERATURE |

E 1CYCLE A
' P TIME(HR)
g B Ty E—o: -
25MIN IOMIN 1NN 10MIN | / oMy iﬂ
— P P > —>  —>! : '
QOMIN  "30MIN  30MIN

BOMIN, 33OMIN I30MIN BOMIN
oc \i i oii

-30C

Note (2) Storage
TEMPERATURE
e ‘ | TIME(HR)
i) 7 AN e
1~2MIN 2~AMIN T-2MIN \ | 2~4IR |
f i 2R 2HR |
1CYCLE ;

Note (3) Main LCD, 5 times to every 4 corners of active area
Note (4) Basic transportation by common carrier environmental,
514.4 MIN-STD-810E

12.2 Judgement

- Main LCD should work under the normal condition

- During the temperature and humidity test, the luminance and C/R(Contrast Ratio)
should not be changed over 50% compared with those before the test.

Doc .

No| VMS350GF01 Rev.No 000 Page |

www Dat a%%égéu com




13. Quality Specifications

12-1 Acceptable Chuality Leval{ AQL)

Defact thpe Samplng procadures AQL

_ MIL-5TD-103E Inspection level 11 _
Majar nommal mspection 1%
single sample mspection

MIL-STD-105E Inspection level II
}I-'ﬁ.'l.'ll:lt' :.l:lt'.l.'l.'lﬂl ]“_"-PEEU.'D]J. . . .:'EIJ
zingle sample mspection

@ Major defect -
A maor defact refars to a defect whach 1= not considerad to substantially degrads
usability for product applications.

® Mnor defect
A punor defect refers to a defect whach 15 net considered to substantally dezraded
product application, or a defect which daviates from existing standards almost
welated to the effactive use of the product or 1t's operation.

13-2. Inspection conditions

® The envirommental conditions for mepection shall be as follows.
Room temperature - 23 £ 37T
Hhmdiny 65 £ 10%RH

® The extemal v15uzl mepechon
The mspection shall be performed by uzing a sigle 200W flucrescent lamp
for tlhmunation and the distance from LCD to aves of the mmspector should
be 30em or maors.

_2-3. Defimtion of mspection zone m LCD

Zona A Character Thest area

Zone B: Viewmg area
(Except zone A)

4 - | c Zone C: Outside viewing area

products)

iInvisible area after
zssembly 1 customer's
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13-4, Inspection methed
1 3-4-1 Defimitien of Dark Bright Spot or Line

ITEM Critennon for defects
Diark/Bright Spot Foints on the displey shich eppeear dark/bright and remain
(S4ain [ust] unchanged in sz
[lark/Bright Ling Linas oa the display which appaar dark/bright and remaia
iJint ) usnchanged in sz

Y 7 Fluorescent lamp set the perpendicular to the
b Display Surface  Dhisplay smface

Inspection should be parformed within g

(g 1z usually 30° ) from Z zustoeach X and Y axs.
Inzpection distance of amy direction wathin o

mmst be kept 30= Zem to the display surface.
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13-5. Incoming Inspection standards

ITEM Crterton for defects Defect tvpe
(1) Won displav 15 not allowed
(2) Irregular (abneommal) cperations ar2 not allowed
13: Shorts pattern 15 not allowed
1} Display on i4) Pattern open 15 not allowed
Inspaction (5} All kmds of lme defect such as Vertical, Honzontal Major
Main f S Cross are not allowed
' I“E‘ Crver cwrent 15 not acceptable
; Maxmmm rating
IE o Back hehting 12 raject
Ea-:L]:_JJtI iekering and abnormal lighting are rejact
2} Darki/Braght Spaot
Pmhole Foreizn
?,:’{H."':Ef éu‘;'atal e Tone Acceptahle Q'ty
(Main & Sub) —
0= Pize(mm) A, = < Mmeor
0.2 Accapizhl
';f_ﬁ" i -;::- a5 -:: = Accapizble
“x_ ;’ = '
X Bote: WG if tree or more spot crowd together
3:: I:'El{': Bl'.Et Ll.'llE E.IE"::IJ." -L..':.E(E".l[ﬂl:llll Q v
Polanzer Seratche Lenpthie) | Widthimm) | A E C B
(hfain & Sub) — — .
W.02 Arceptabls ;
L2 | 00w : i
Accepiable
4} Bubble i polanzer Size(mm) Zome
(Main & Sub) A - B Mmer
03 Acceptabl
aacs R Accepianle
0.3<a=0.50 3
| DO Inr
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Acceptahle,
Simelmm ). ot
& B Ca
5) Det Maor
Eright Dnt. i
Dtk Dot/ Ranvdom)- i, ALt
Diark: Diot{2 adjacee det). I
6) Stains om.. stams which cannct be ramoved even when vaped.,
LCD panel suface. | Lightly with a soft cloth or similar cleaning too arve reject . | Winor .
(M & b ).
71 Back-light . © 1yThebrightness and cobrof  Backlight should
(Dituir & Sub ). Correspond 1t 15 specification. 8 o
% 21 [nast and black dot on Back bght e = 020, '
2] Detact of land. Ewndent crevices whach 15 vsthle ave reject
atface contact M
(Poor soldering) S
{ Ifair & Sk
9 Parts mounting. 11 Faihire to mowrt parts.,
(Dot & Sk ). 21 Pauts mot mthe specificatnms are monrded Minor
31 Polarhy 15 reversed .
107 Parts alizmment | 11 L5, IC lead wadth 15 more then 70%%: beyond pad cuthne
(D & Sk ). 21 Chip conmporent 15 off center and wore then Minor
0% of the leads 15 0ff the pad cuthne. .
17 045=g, Mzl Minor.,
11] Solder Ball.., 2) 0302 g 2045, H21 Minar .
%ﬁﬁ?ﬁ' ¥ eudwerage diameter of solder balllmt pmn).
31 0.50=L.. K&l Minor.,
Labrerage length of solder choplogut )
11 Fathare to stammp orlabel exvor, or not legihle
1) Tatlty L W, (all accaptable if legible) . |
fﬁtﬁ%ﬂ} 2) The separation is more than 1/3 forbidden indication, | PLIMAT:
: Discaloration, Invwhach the characters can be checked
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14. General Precautions

14-1. Handling
@ Assembled, LCD module should be firmly attached to the set.
Do not bent or twist.
@ Refrain from strong mechanical shock and forces to the module.
It may cause improper operating or damage to the module.
@® Do not touch, press or rub the display panel with hard or stiff tools or subjects.
The polarizer is easily damaged.
@® Wipe off water or oil drop immediately
If you leave drop for a long time, stain and discoloration may occur.
@ When cleaning the surface of polarizer, use soft cloth with solvent like Isopropyl
or Ethyl alchol or Hexane.
Do not use Water, Ketone, Acetone, Ethyl alchol, Toluene, Ethyl acid,
Methyl chloride.
@® Be care full of applying HCFC, Chlorine(CL), Salfur(S), Spittle, Fingerprint
to ITO pattern
These may cause ITO corrosion.
@® When handling the LCD module, put on a soft glover like finger-glover.
@ Protection film on the polarizer shall be slowly peeled off just before use,
so that the electrostatic charge can be minimized.
Do not touch pads or pins of interface directly with bare hands.
Protect the module from static electricity, it may cause damage to CMOS LSI.

If the liquid crystal leaks from the panel it should be kept away from the eyes
and mouths.
In case of contact with skins, wash away thoroughly with soap and water.

14-2. Operation

Do not input any signals before power is turned on.

Do not connect or disconnect the module on the state of Power-ON.

Power supply should be turned on or off according to Power ON/OFF sequence.

Supply voltage within the specified voltage limit, the maximum rating, higher
voltage cause the shorter LCD life or damaged.

Avoid condensation of water, It may cause improper operation or

disconnection of electrode.

@® Do not leave LCD module in direct sunlight and strong ultraviolet ray

for many hours. At that time the liquid crystal shall be deteriorated by ultraviolet.

Doc . No| VMS350GF01 | Rev.No 000 Page 21735

wwyw DataSheefdl.com |




14-3. Storage
® Do not leave the module in high temperature and humidity for a long time.
It is recommended to store the module in the place with temperature from
0 to 35C and relative humidity of less than 70%.
@ Do not store the LCD module in the direct sunlight.
@ Store the module in a dark place without sunlight and fluorescent.
@® Avoid intensive shock and falls from a height.
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