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1. Scope

This specification defines overall terms and inspection standards for LCD module

supplied by VODA tech co.,Ltd.
If the event of unexpected problems or unspecified items may occur, we will
negotiate and agree to solutions with customer.

2. Features
- Transmissive type

- TFT(Thin Film Transistor) mode
- 18080 series 16bit parallel interface with on-chip display RAM
- Stand-by, Still and Full mode are available

- Low Power consumption

- Display terminals for HHP application products

3. General information

Preliminary

Items

Specification

Number of Pixels

176(W) x RGB x 220(H) dots

Driver Element

Transmissive and Negative

a-Si TFT Active matrix

Display Color 65K colors
Display mode Normally white
Viewing Direction 12 o’clock
Interface 16-bit parallel, 18080 series
LCD driver HD66889 by Hitachi
Back Light White-color, 3-chip with Light-guider
Others -
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4. Mechanical Specifications

Preliminary

ITEM Width Height | Thickness | Units
Dimensional Outline 38.5+0.2 73.76+£0.2 | 2.9 max mm
Number of dots Main 176xRGB 220 - Dots
LCD area Main 35.9 49.2 -
Active area Main 31.68 39.6 - mm
Pixel pitch Main 0.06 0.18 -
Weight (Typical) 8 g
5. Absolute Maximum Ratings ( Ta=257C)
ITEM Symbol Min. Max. Unit Note
LC Operating voltage *1) Vop 2.8(Typ.) A% 25+5C
Operating temperature Top -20 +60 .
Storage temperature Tst -30 +70
Operating Ambient % o
Humidity * 2) Hop 10 3) 7oRH
Storage Humidity * 2) Vor 10 *4) %RH

NOTE:

*2) Non-condensation.

*1) Liquid Crystal driving voltage.

*3) Temp. =< 60C , 90% RH MAX.
*4) Temp. > 60T , Absolute humidity shall be less than 90% RH at 60C

Due to the characteristics of LC Material, this voltage vary with environmental temperature.
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Relat ive Humidi ty(%RH)

e | 70/10%

T 1 i -
=20 0 20 40
Temperatura{T)
6. Electrical Characteristics
(Ta=257T )
ITEM Symbol | Condition Min. Typ | Max. |Un| Note
Supply Voltage VBAT - 2.8 3 6 \Y
“H” level Vi - 0.7xVDD 2.8 VDD \Y
Input voltage
“L” level Vi - VSS - 0.3xVDD \Y
(13 29 VDD=2.8V p— —
Output H” level Vou 1 VDD-0.3 VSS+0.3 | V
voltage vl Y 0L=0.06mA ves B VDD v
eve oL IoH=-0.06mA
C ‘ 1)
urrent VBAT | IBAT |VBAT=3V - 120 150 |mA| 2
consumption 3)
NOTE:
Note 1) Main full black
Note 2) No dimming

Note 3) VBAT =3V, Ta=25T
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: - Preliminar
7. Electro — Optical Characteristics Y
ITEM Symbol| Temp. Min. Typ. Max. Unit. Note
Response time Tr+Tf 25 - 25 40 msec 3)
Transmittance T(%) - 7 - % 6)
. o 25C | +45/-15 - -
Viewing angle 6 (C/R>10) +45/-45 i i deg. 1),4)
Contrast ratio C/R 300 350 - - 2)
Brightness - 150 180 - Cd/m’ 6)
White uniformity - - 80 - % 7)
Color Gamut S(%) 40 50 - % 5)
. X 0.2975 | 0.3012 {0.3053 -
hit
White | — 03131 | 03161 |0.3191| -
X . 0.5887 | 0.5923 |0.5958 -
25C
Color of Red y 0.3232 | 0.3239 10.3248 - 6)
CIE coordinate Green X 0.3300 | 0.3318 |0.3350| -
y 0.5785 | 0.5808 |0.5816| -
Blue X 0.1486 | 0.1491 |0.1497| -
y 0.1148 | 0.1169 | 0.1194 -
Flicker F - - 7 % 8)
Cross talk - - 6 % 8)
NOTE:
*1) With Polarizer
Note 1) Definition of g and © Note 2) Contrast ratio(C/R)
C/R = Luminance with all pixels white
Wormal Line Luminance with all pixels black
On the Panel
B =000 ¥
Lf_::—’;".:'_
Eodck ¥
diraction
b= 9P
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[

Note 3) Definition of response time Note 4finition of viewing angle (Ag)

Vertical] Ao= | ol-a2 |
! K
Diglyian Wi TFTOFF| B\ack(ng o \ Whi(TFT OFF) j
C
—» [ — —> | — 0
Oplical lgg:" 4 rtl
Response
r
b ; C/R= 10 - TFT
0% u___,/ s : =
Time :
ol 02
viewing angle
Note 5) The definition of color Gamut Note 6) Optical measuring system
Color Gamut: S(%) = (Temperature regulated chamber)
(RGB Triangle Area/NTSC Triangle Area)X100%
Optical
1 ] LCD CELL
Y —
BM 7
Field =
NTSC
> 500mm
X R |
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Note 7) Measurement point for luminance and luminance uniformity

Preliminary

Smm HA2

OO0 ©
OGO

[ Measwrement point for luminance nmiformaity | [ Measwrement point for surface lnminance |

Note 8) Definition of Flicker level

F = Flicker-Voltage-pp x 100%
LMD-Voltage-dc

One maximum value of three estimated values

For this test, an LMD(Light Measurement Device) is needed with adequate response
time to track any visible rate flicker component and with a voltage level output
proportional to luminance intensity.

Backlight current : IB = 15mA x 3
Measurement distance : 50Cm
Test Pattern : Horizontal stripe pattern

'
e

ool

Background

Foraground

MODEL NO. : VG-17H29-B

VODA 1ecn

DOC NO. : VG-17H29-B PAGE : 9/15




Note 9)

Cross talk = (La — L) x 100%

La

La = Luminance of A

Ls = Luminance of B

Measurement direction : 8 =0, © =0
Measurement distance : 50Cm

Preliminary
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8. I/0 Terminals

8-1. I/O connection

Preliminary

No. | Symbol 1I/0 Description

1 VCC1 Power Logic Supply Voltage.

2 VCC2 Power

3 VCC3 Power

4 X+ I Touch Sensor Control pin.

5 Y+ |

6 X- |

7 Y- I

8 D15 1/0 16 bits_Bi_Directional

9 D14 1/0 Data Bus

10 D13 1/0

11 D12 1/0

12 D11 1/0

13 D10 1/0

14 D9 1/0

15 D8 1/0

16 D7 1/0

17 D6 1/0

18 D5 1/0

19 D4 1/0

20 D3 1/0

21 D2 1/0

22 D1 1/0

23 DO 1I/0

24 CSB I Chip select

25 RESETB |1 System Reset

26 RS | Index Resistor/Data

27 WRB I Write(Write/Read)

28 RDB I Read (Enable)

29 VSS1 GND Ground

30 VSS2 GND

31 VSS3 GND

32 NC1 -

33 LED A 1 BLU Anode Power

34 NC2 -

35 LED K 1 BLU Cathode Power
MODEL NO. : VG-17H29-B
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8-2. Block Diagram

Preliminary

G1

MPU

GND1
LCD-VCC1
LCD-VCC2
LCD-VCC3

X+
Y+
X-
Y-
D15
DO
CSB
RESETB
RS
WRB
VSS1
VSS2
VSS3
NC1
LED-A
NC2

LED-K

2.0” TFT LCD Panel
176 X RGB X 220
Dots

G220

S1~S176

HD66789

3 Chip LED

Back Light Unit

VODA 1rcun
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8-3. Initializing sequence

8-3-1. hd66789

Initializing Sequence

System Power On

Wait 100ms

l

R 00h<0001 h

Wait 50ms

R 07h<0000 h
R 11h<€0000 h
R 12h<0002 h
R 13h<131Bh
R 10h<-0004 h
R 10h<0064 h
R 11h<0000 h
R 12h€0012h

Wait 50ms

R 13h<331Bh
R 10h€0760 h
RO01h<011Bh
R 02h<0700 h
R 03h< 1030 h
R 04h <0000 h
R 05h<0000 h
R 08h<-0808 h
R 09h<-0000 h
R 0Bh<5006 h
R 0Ch<-0000 h

R 21h<0000 h
R 23h<0000 h
R 24h<-000 h

R 30h<-0000 h
R 31h<0000 h
R 32h<€0000 h
R 33h€0103 h
R 34h<-0000 h

R 35h<0000 h
R 36h<0000 h
R 37h<0407 h
R 38h<€0009 h
R 39h<-0009 h
R 40h<0000 h
R 41h<0000 h
R 42h<E100h
R43h<EF00 h
R 44h<AF00 h
R 45h<DFO00 h

v

Display Start

e
e

Display OFF

=
=

A 4

R 0Bh<-5006 h
R 07h<0036 h

Wait 50ms

R 07h€0026 h

Wait 50ms

R 07h<0004 h
R 10h<0700 h
R 12h<0002 h
R 13h<131Bh

Preliminary
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9. General Precautions Preliminary

9-1. Handling

e Assembled, LCD module should be firmly attached to the set.
Do not bent or twist.

e Refrain from strong mechanical shock and forces to the module.
It may cause improper operating or damage to the module.

e Do not touch, press or rub the display panel with hard or stift tools or subjects.
The polarizer is easily damaged.

e Wipe off water or oil drop immediately
If you leave drop for a long time, stain and discoloration may occur.

e 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.

e Be care full of applying HCFC, Chlorine(CL), Salfur(S), Spittle, Fingerprint to ITO pattern
These may cause ITO corrosion.

e When handling the LCD module, put on a soft glover like finger-glover.

e Protection film on the polarizer shall be slowly peeled off just before use,
so that the electrostatic charge can be minimized.

e Do not touch pads or pins of interface directly with bare hands.

e Protect the module from static electricity, it may cause damage to CMOS LSI.

e [f 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.

9-2. Operation

e Do not input any signals before power is turned on.

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

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

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

e 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.

9-3. 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.
e Store the module in a dark place without sunlight and fluorescent.
e Avoid intensive shock and falls from a height.
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10. Dimensional Outline
Refer to additional drawing

Preliminary
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35-PIN TABLE
NO.] SYMBOL
1 vVCC
2| vce
3 VCC
41 x+ 1.45 35.9(LCD/OUT SIZE)
5 Y+ 0.9 (2.11) 31.68(A.A)
6 X— 0.725 17.95 1.17+0.2
7 Y- W:0.55 ” - 7 (Panel with Polarizer) 13.95 8 13.95
8| DI5 H- o
9 D14 el 1\ f
10| D13 g/ \ FE S A (s o Remove Tape
1] D12 S | ” !
:
12 D11 %/ \ |
13| D10 o o 7 ,
4] D9 el 7 & | (FRONT-0.25T)
15 D8 A o AwwAmvaXMNNOQOﬁmAN.OJ W o
16| D7 DETAIL "D" ,
17| D6 (8=1:7) z W
18] D5 ~ < [ PANEL
19 D& 4.8 o s T T ST A (REAR:0.45T)
20| D3 0.3 Ri1.4X(4-1)=4.2 0.3 32 !
21 D2 W:0.6 Q 2 7 W
22| Dt i - o Viewing Direction | 8
23] DO 7T ® | , ]
24| /cs o/ \ 5 |
25| /RESET =0 | 2 7 !
26] RS ? 8 |
27 /WR 2/ \ J N e — -
28] /RD [ERNRI / o W BUMP-LSI(TFT)
29| vss S - ~ HDs6789 _ %E SILICONE
— , . (Black) il
wm_u «mm DETAIL 'C" = — ac Silicone | 1 %
=1: N , &, bt
32| NC (8=1:3) B %%, %w 8 &
33| LED_AN o 57 “ Bending Area I RN
34 NC ool i 5 =i : g Component Area . -
35| LED_CA 0.85 p — e bsi ® = - 055 6 ®
0l Q o Doble Adhgsive tape(0.05T) \ = / - | N <
0.25 m N | Mm ﬂ Component H:0,5 MAX
0.18 H - alw] // s ' * = | @ | -
o 1 older(PAD 60%) \ = | M T:0.15(+0.0.-0.03) i ~ - %
0.06 HE ===r N af g -/ C 7 = - (Stiffener & Fpcb) ! ~
/ \MH/ S el H B/ ] |
= w
— | & |
o ==r - o
x R|G|IB|R |G i =ar i [ s 0.6 Connector-JAE
s =S | 3| & 1.4 (FF0235551) 0.15 Max.
o // == \\ W B 3.3 27.8 (Stiffener to Fpcb)
= o
= & 35.1 7.5 35.1
R|G|B|R |G =28 a
N 42.6
~ mxvu 0 44.92
DETAIL "A" DETAIL "B"® 2
(5=1:2) §
!
NOTES
1.Display type : 65k, TFT, T/M, Negative DRW. NO.| vG17H29B(FOG TYPE) ||APPROVED|J.M.KIM,09/30. 05
2.Driver LSI : HD66789
REF. NO.| VG17H29-TLT-B CHECKED |J.W.LEE,09/30. 05
3.0Operating Temperature : —20°C TO 60°C
° ° REV. NO.
4.Storage Temperature -30°C TO 70°C 0.1 00 DESIGNED |K.R.KIM,09/29. 05
. : Sep.29.°05 Initial Release S
5.CPU I/F 180 mode o\ | Sep sTD.TOL| DIM. |SCALE| SIZE | PAGE §<OU> ._.mﬂ_.-_
REV.| DATE | ECN NO. DESCRIPTIONS £0.2 | mm | N/S | A4 | 1/1 @&\ Vision On Display Application




1 2 3 4 5 6 I 8
35-PIN TABLE
NOJ SYMBOL
1] vce
2| vce 38.5(0UT SIZE)
3] wvce 38.5(MOLD)
4 X+ (1.3) 35.9(LCD) 38.5
M Hw (2.11) 31.68(A.A) 015 2.9 MAX.
71 Y- =g o 2.74
8| D15 | - S (MOLD) j
@ _U‘_b - W T =N =N T W T 1
10/ D13 N I | ] Remove Tape I [ - NN .
b BN 1. S
oo | | ” SOLBORIRIRURS
14| Do ! ! PANEL SRRIIOSIRT AT
15| D8 | , | (FRONT0.45T) NN N NN N ININININON
'5|_Dé | 176(RGB)X220dots(2.0") | ”ww»«”»»»«”»»»«”
7 o6 _ | | N AN
18 D5 = | | R SRS REINIATNSAINAS
sl 5 | | PANEL RIS AIOIIRIOTOAIAS
o & Ao R I SIRIRIRIY
19| D4 = | — _ SRIRINTAT RGOSR
ol @ (REAR0.45T) NP SINININININININININPN
20| b3 g 2 g | | NN ONONINONININININ
21| D2 AR ! ! N AN NI INININININININ
= | | NSSINININONINONONONINON
22] b1 @l B T i I N | QIRIRIAIATIRINIITASGNA | o
N | Viewing Direction IRINTOTOTOGINTIGIIIIA | 3
- : | | | Soasaaaad|
25 /RESET M m 7 m Nl‘lﬂl\l\l%lﬂl\l‘”%”%”
S € | | . % N
/WR 3 [ L N 7R
Mm A\Mw o - | BUMP—LSI(TFT) @
30[ vss N 7 . B Hosere9 | % uv nmw_,mmoo,x_w\m tape SILICONE ; = B ! =
31 vss - Hwﬁ ” ] o H = :
32| NC _ S
= 3~ | _ %,
33| LED AN N .
34 NC 2oL - 7 wm:g_:m?mm ~ COMPONENT AREA / 7
35 LED.CA X ! , 5 i j 2
= 0.85 1 B — , © - COMPONENT H:1. 1 MAX
7 0.25 m < o s Doble Adhesive tape ® | .
0.18 I — o ~ OO?:uOZmZ.:I 0.5 MAX
0.06 LN o Solder(PAD 60%) W o
RS- 1I Frmun- | ; |
mﬂmmmxo B—amr 0.6 __CONNECTOR(UAE)
I | == | M 2| o 1.4 FF0235551 _|- 0.15 MAX. 75 35.1
\ =2 s 3.3 27.8 ,
R|c|B|R|G ==r o) 35.1
SR o 42.6
DETAIL "A" DETAIL 'B<® 2 S22 §
(8=1:2) !
NOTES
1.Display type : 65k, TFT, T/M, Negative DRW. NO.| yvG{7H29B(BLU =3} ||APPROVED|J.M.KIM,09/30. 05
2.Driver LS| : HD66789 REF.NO.| VG17H29-TLT-B CHECKED |J.W.LEE,09/30.05
3.0perating Temperature : —20°C TO 60°C
4.Storage Temperature : —30°C TO 70°C REV.NO.1 00 DESIGNED [K.R.KIM,09/29. 05
5.Backlight : 3chip—white LED 0\ | Sep.29.°05 Initial Release sTD.TOL| DIM. |SCALE| SIZE | PAGE <> VODA TECH
6.CPU I/F : 180 mode REV.| DATE | ECN NO. DESCRIPTIONS £0.2 | mm | N/S | A4 | 1/1 A\ Vision On Display Application
1 | 2 3 | 4 5 6 | 7 | 8
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11. Packing Specification

Refer to additional drawing
NO FIXED (Decision After Negotiation )
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