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1. GENERAL DESCRIPTION

The GQH593831deB is a Color TFT LCD supplied by Giantplus. This main
Module has a 5.0 inch diagonally measured active display area with 594X RGB X 383
resolutions. Each pixel is divided into Red, Green and Blue sub-pixels and dots that
are arranged in vertical stripes. LCD color is determined with Dithering 2 7 / 8Qblor
signal for each pixel. The GP H59 3 8 3IRa$ ®een designed to apply the interface
method that enables low power, high speed, and high contrast. The GPH59383iR T 3
intended to support applications where thin thickness, wide viewing angle, low power

are critical factors and graphic displays are important.

2. FEATURES

Display Mode TFT moQuI(?, .
Trans-missive Type, Positive mode

Display Format RGB vertical stripe

Color 16.7M color

Input Data RGB data bus, 24 bit parallel data

Viewing Direction 6 O’clock

Backlight White LED

Driver IC HX8227-A HX8655-A

3. MECHANICAL SPECIFICATION

ltem Specifications Unit
Dimensional outline 120.7 (W) x 75.8 (H) x 4.2 (D) mm
Resolution 480 x RGB x 272 Pixel
Active area 110.88 (W) x 62.83 (H) mm
Pixel pitch 0.231 (W) x 0.231 (H) mm

*Not Include FPC
*1 pixel = 3 dots = Red dot +Green dot +Blue dot

GPG48272QS2 ver.A -5- Issue date: 2008/05/29
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4. MECHANICAL DIMENSION

v 1 40 14 A QIA0NddY q | SssAfos[ | 9|
- ‘ON K S§
NISEL | W | Na V1-2502L287) 76 CRRIION0D HSIN T | SSAL6v| Al ¥C
Al 8F 24| €2
2S0zL287dD GZ098010T 18 om0 g W A
TINAON 0N I0Arodd Yrem A4 NAVIQ VIJALVR i sSAl G S LIRA
QT4°00 A9OTONHOAL SITAINVI) s ot LA L LT AN
o € 0% FONVIETOL TS @OOR QASIAT mm» “ v. m
a1 9] 91
1] 0¥ 29| ST
@ v VL 3018 TR TX[ 66 [ 71
33 € SSA| 88 09| €1
TS SSA| 1§ JR YA
X 1 /D] 98 [
I0DUS | 0N T
Tmorjauny 471
S e BT
1/2 TIVDS S0'0FE0
W TIVLEQ
o1
I — ul
G00FGE0=A| S0°0FST0=S
C007C ¥2=(1-09)XS0d | SHESE
207562
*NOILONAA NId Odd
62’02
0
V0E 3 55 v
LENT #;mcoasoo'/ <
I
B e O ooy il
10 0.9. %0 0,0 000 0 00 0 0 00 0 000 00000
e ,, L Lk
u0T39011q : NI
o sREEE
R 1 u o > |< | M
f v |2 N
o | |~ M|
: s
[ =
I f w
‘\\‘\\‘\E\‘\\‘\\
- 0% 88011 V'V NIRRT
(SSaWPIUF 2INPOR 1€ Rl el A
) 87721 v d/1 SlE 2R
d@S1 uHm ey Grey | 8y €Il (VAIVY d/1 v
@ED 50021 INT1LND d/1

a1e(Q

Jouolsn)

1eaoaddy s Jomolsn)

sk AINO HONHEAAHY J0d xxx

£°02T 3INaOW

Issue date: 2008/05/29

GPG48272QS2 ver.A



“"’

—£0

Giantplus
Technology

5. MAXIMUM RATINGS (for IC)

If the operating condition exceeds the following absolute maximum ratings, the TFT
LCD module may be damaged permanently.

Values
Item Symbol Unit | Condition
Min. Max.
Power Supply for Logic VCC -0.3 6.0 \%
Input voltage Vi -0.3 VCC+0.3 | V
Storage Temperature Tst -30 80 T
Operating Temperature )
(Ambient Temperature) Top 20 70 T
Singal LED forward current I - 30 mA
Singal LED pulse forward
Irp - 100 mA
current

Singal LED reverse current VR - 5 \%
Humidity - - 90 %RH| Notel

Notel: Ta €40 W Without dewing
2. All of voltage listed above are with respective to GND=VSS=0V.
3. Device is subject to be damaged permanently if stresses beyond those
absolute maximum ratings listed above.

6. ELECTRICAL CHARACTERISTICS
Typical operating conditions (GND=AVss=0V)
ITEM SYMBOL Min Typ Max | Units
Power Supply VCC 3.0 3.3 3.6 V
LCD input current ICC 60 mA
VIN 0 VCC \%
Driver Input signal voltage V1H 0.7*VCC - VCC V
V1L 0 - 0.3*vCC| V
Notel: Ta €40 W Without dewing
GPG48272QS2 ver.A -7- Issue date: 2008/05/29




“"'

— & @ 9 Glantplus
— Technology

6.1.Backlight Characteristic

ITEM SYMBOL | CONDITION | Min Typ Max | Units
LED module voltage Viep lLep=20mA 27.0 33.0 37.0 \
LED module current lLep V1 ep=33.0V 20 mA
Power consumption W ep lLep=20mA 660.0 mw
Surface brightness lLep=20mA
uniformp- without LCDp, Lo Viep=33.0V | 80 &
U 11 Backlight LED CircuitpE
20mA

LED_A

U2 Uniform measure conditionpE

AN AN

(a) To Measure 9 point. Measure location is show belowpE
(b) Uniform = (Min. brightness / Max. brightness) @00%

(c) Best Contrast, Main and sub panel all dots turn ON (White screen)

2H/3

2W/3

e wim
“| O 6 | 8
""" & | 6 | 6
e e o]
f IActive area | |

=
"

(H) eale aANndy

GPG48272QS2 ver.A
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6.2.Pin Description

NO Pin Name Description
1 VSS Ground
2 VSS Ground
3 Vcc Power Supply
4 Vcce Power Supply
5~12 RO ~ R7 Red Data Bit 0 ~ 7
13~20 GO~ G7 Green Data Bit 0 ~ 7
21~28 BO ~ B7 Blue Data Bit 0 ~ 7
29 Vss Ground
30 DCLK Dot Data Clock
Display on / Display off
31 DISP NotepEDISP set High , input data are valid .
DISP set Low , input data are invalid .
32 Hsync Horizontal Sync Input
33 Vsync Vertical Sync Input
Data Enable Control
34 DE DE is High , data can be access .
DE is Low , data can not be access .
Shift up or down Control
35 u/D U/D set Highf UP to Down.
U/D set Lowf Down to UP.
(Shift Left or Right Control)
36 (L/R) L/R set Highf Left to Right.
L/R set Lowf Right to Left.
37 Vss Ground
38 Vss Ground
39 X1 Right (T/P)
40 Y1 Bottom (T/P)
41 X2 Left (T/P)
42 Y2 Up (T/P)
43 Vss Ground
44 Vss Ground

GPG48272QS2 ver.A

-9- Issue date: 2008/05/29




— & @ 9 Glantplus

“"'

— Technology
45 Vss Ground
46 VLED - LED Ground (K)
47 VLED + LED Power (A)
48 Vss Ground
49 Vss Ground
50 Vss Ground

GPG48272QS2 ver.A
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6.3.System Interface

6.3.1.Gate Driver Timing Control
HX8227-A01 outputs gate driver timing signals from CKV, STV, and OEV pins.

VSYNC

L]

e FRNANL - T

STV

| Vactive

J
>

Vblank

[ ]

[ 1

UUuuL - ot

e [T UUUYUUTTU Uiy s et

DE | ‘
Dn7~Dn0 JZ\M@C m )
\ - Last pixel

1st pixel

C

A B
(In?eEr:al) > \—‘
g
POL
(Internal) e )
CKV [ les G
OEV i . 7
S1~5720 < ;
COMSIG
Timing 480RGBx272 | 480RGBx240 | 240RGBx320 | 240RGBx240
A 8 8 4 4
B 4 4 2 2
C 0 0 0 0
D 10 10 5 5
E 34 34 17 17
F 6 6 3 3
G 2 2 1 1

Note: The above parameters are for 24-bit parallel RGB interface. For 8-bit serial

RGB interface, the

GPG48272QS2 ver.A
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6.3.2.Power ON/OFF Control
When DISP pin is pulled “H”, blank data is outputted for 10-frames first, from the
falling edge of the following VSYNC signal. Similarly, when DISP is pulled “L”,
10-frames of blank data will be outputted from the falling edge of the following VSYNC,
too. The blank data would be gray level 0 for normally black LC (NBW="H"), and be
gray level 255 for normally white LC (NBW="L").

DISP
DISPG il A &/
0 1 8 9 10 11 0 1 7 8 9 10 11
Vsync v | | | | | | | | |
Source
Output invalid Blank data (*1) valid Blank data (*1) invalid
6.3.3.Reset

90% —
DVDD

T T>1ms

A
Y

RESETB

GPG48272QS2 ver.A -12- Issue date: 2008/05/29
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6.3.4.Timing Specification
(480RGBx272, TA =25°C, DVDD=2.25V to 3.6V, DVSS= 0V)

PARAMETER Symbol Min. Typ. Max. Unit
Clock cycle feik - 9 15 MHz
Hsync cycle 1/th 17.14 - KHz
Vsync cycle 1/tv - 59.94 - Hz
Horizontal Signal
Horizontal cycle th 2 - 525 - CLK
Horizontal display period thd - 480 - CLK
Horizontal front porch thf 2 . . CLK
Horizontal pulse width thp 2 441 - CLK
Horizontal back porch thb 2 2 - CLK
Vertical Signal
Vertical cycle tv 286 - H
Vertical display period tvd - 272 - H
Vertical front porch tvf 1 2 - H
Vertical pulse width tvp 1 10 £ H
Vertical back porch tvb 1 2 - H

Note:

1. The table is parallel interface. Clock frequency and horizontal signal parameters are

tripled in serial

interface. The maximum clock frequency of serial interface is 33MHz
2. thd=480CLK, thf=2CLK, thp=41CLK, thb=2CLK, thf + thp + thb > 44CLK. (CLK=1/

fCLK ,H=th)

GPG48272QS2 ver.A

-13-

Issue date: 2008/05/29



:.?‘5" Giantplus

— Technology
6.3.5.Timing Chart

Vsync "

tvp | tvb | | tvd tvf

D N E—

L | | | A (e
DE —J I_I I_J I_J____- I_,

Dn7-Dn0 invaiid | X tstine X 2ndiine| X ardiine| X X mastine| Y invalid

Hsync

S I I O I S R ettt _Hireruru

DE

Dn7-Dno invalid X 1 —— X[ X invalid

1st pixel 2nd pixel last pixel

GPG48272QS2 ver.A -14- Issue date: 2008/05/29
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6.3.3 Color Data Assignment
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7. Touch panel

7.1. Electrical characteristicpE

Item Item Min. Typ. Max. Unit Note
Linearity X axle LS %
Y axle 21.5 %
Terminal X axle 500 1500
resistance*1 Y axle 100 900
Insulation resistance 20M M DC:25V
Operation Voltage 5V V
Response time 20 ms *2
Transmittance 80% %
Contact resistance 1.3K *3
Haze 7 % *4
[Note]
*1. Touch panel typepEd Wire Analog touch panel
*2.
= ROBmm/D3.0mm
2 time { sec Iﬂloadmg:ﬂ@g
100 ¢ 00 000000007
A
v g 100 ¢
= ON
""""""""""""""" 0%
10%
OFF “"I ___________________________ .
l“ Re%;élse » Time
GPG48272QS2 ver.A -16-
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*3. Contact resistance

1
multimeter 2

5
4

——

©
OO

Measure Method:
1. Use a multi-meter connecting to terminal 1&2 and shift the multi-meter
to “Resistance” function.
2. Use 0.8R stylus at 45gm, measuring 4 corners (A,B,C,D) of touch panel,
5mm inside the active area, each corner must below 1.3k .
*4 JIS K7105 measure equipment Haze-grade plus: BYK-Gardner

7.2. Mechanical Characteristic.

ltem Min. Typ. Max. Unit Note
Lowest activation force 80 g *1
Line drawing 100,000 times *2
Pen hitting 1,000,000 times *3
Surface hardness 3 H *4

*1 Activation force
Through stylus pen: R0.8mm or with finger R8.0mm.
*2 Line Drawing Life
100,000 times, with 0.8mm(R) polyacetal stylus 250g 60 mm/se
Note: After line drawing test, the linearity function of touch screen should be
ok. However, scratches on the surface of touch screen are accepted.
*3 Pen Hitting Life
1000,000 times, with 8.0mm(R) polyacetal stylus 2509 3 times/sec.
Note: After pen hitting test, the linearity function of touch screen should be
ok. However, scratches on the surface of touch screen are accepted.

*4 Surface Hardness
3H pencil or more according to JIS-K5400

GPG48272QS2 ver.A -17- Issue date: 2008/05/29
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7.3.Reliability Test

Note:

NO. ITEM CONDITION CRITERION
L High Temperature 70W 120 hrs a No Defect Of
Non-Operating Operational Function
Low Temperature -20W 120 hrs In Room Temperature
2

Non-Operating

High Temperature/
3 |Humidity
Non-Operating

50 W ,90%RH 240 hrs

Temperature Shock
4 |Non-Operating

20 We—> 60 W+
(830min)(5min) (30min)
(5min)

10 CYCLES

Are Allowable.
a4 Room temperature:
2335 W, 50 20%RH

1. Resistance between terminals: According to Section 7.1
2. Linearity: According to Section 7.1

3. Insulation resistance: According to Section 7.1

4. Test after 24 hours in room temperature.

GPG48272QS2 ver.A
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7.4 Integration Design Guide
- Give enough clearance(over 0.3num) between the touch-panel and a display to protect

a display.

- Avold the design that Front-case overlap and press on the active arsa of the touch-panel
= (ive enough gap (over 0.5mm al compressed) between the front case and

touch-panel to protect wrong operating.

- Use a buffer material{Gasket) between the touch-panel and Front-case to
protect damage and wrong operating.
- Avoid the design that buffer matenal overlap and press on the mside of

touch-panel viewing area.

GPG48272QS2 ver.A -19- Issue date: 2008/05/29
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8. ELECTRO-OPTICAL CHARACTERISTICS

Parameter Symbol | Min. Typ. Max. Units Note
Luminance of white Lwh 280 cd/m?
Contrast Ratio CR 280 350 - *5)
Response Time (Tr+Tf) 25 30 ms *4)
X axis right
X 65
(=09
L X axis left ,
Viewing X 65
( =1809
Angle _ Degree| *6)
(CR» 10) Y axis up Ly 60
(=909
Y axis down ty 50
( =2709
. Wx 0.313
White
Wy 0.329
g RXx 0.591
Re .
BM7;
CIE color Ry 0.332
_ 2 rangle
Coordinates Gx 0.345
Green
Gy 0.577
Bx 0.153
Blue
By 0.109
For LCM

Note 1. Ambient temperature =25 W 2 W,

Note 2. To be measured in the dark room.

Note 3. To be measured at the center area of panel with a viewing cone of 2 by
Topcon luminance meter BM-7,after 10 minutes operationp- modulep, .

GPG48272QS2 ver.A -20- Issue date: 2008/05/29
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Note 4. Definition of response timepE
The output signals of photo detector are measured when the input signals
are changed from “black” to "white”p- falling timep, and from "white” to “black”
p-rising timep, ,respectively.
The response time is defined as the time interval between the 10p~ and 90
p~ of amplitudes.
Refer to figure as belowpE

"White"

100%

Q0% — —— ——

(anen aanelay)BubiS

Note 5. Definition of contrast ratiopE

Contrast ratio is calculated with the following formula.
Photo detector output when LCD is at “White” state

Photo detector output when LCD is at “Black” state

Contrast ratio (CR)=

Note 6. Definition of viewing anglep- LCD-520(, pE
Refer to the figure as below

Upper(+) P ]

LCD Module

GPG48272QS2 ver.A -21- Issue date: 2008/05/29
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9. RELIABILITY
9.1.MTTF

The LCD module shall be designed to meet a minimum MTTF value of 50,000 hours with
normal condition. (25 in the room without sunlight; not include life time of backlight)

9.2.Tests
NO. ITEM CONDITION CRITERION
1 |High Temperature Operating |7OW 240 hrs aNo defect of
2 |Low Temperature Operating 20W 240 hrs rC());;i:a::}(::al function in
perature are

High Temperature 80 W 240 hrs allowable.

3 Non-Operating

4 Low Temperature -30 W 240 hrs a Leakage current should
Non-Operating be below double of initial
High Temperature/ 50 W,90%RH 240 hrs value.

> Humidity Non-Operating
Temperature Shock -30W «<—» 380W

6 Non-Operating (30min)  (5min) (30min)

10 CYCLES
7 |Electro-static Discharge HBM: +2kv

Note 1: Test after 24 hours in room temperature.
Note 2: The sampling above is individually for each reliability testing condition.
Note 3: The color fading of polarizing filter should not care.
Note 4: All of the reliability testing chamber above, is using D.I. water.(Min value:
1.0M -cm)
Note 5: In case of malfunction defect caused by ESD damage, if it would be recovered to normal state
after resetting, it would be judged as a good part.

GPG48272QS2 ver.A -22- Issue date: 2008/05/29
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10.ILLUSTRATION OF LCD DATE CODE(GP)

GPM494A0 02 06 ¢ Model (only for LCM type)
N o, T LCM Code of day : 1~31
T LCM Code of month @ 1-12

ll_Jl 65G l 1 4AT“- 01 . l ﬂ. m ff—] Lot Mumber(LCP End +LCM Marking)
[

..................................................................................... Marking {only for panel type)
A A A A

LCM hold code -
MNormal:MN/A, Rework:R

LCM process split :
O:normal, 1:split

LCM process split ©  1-8, A~Z

LCP back-end process spiil :
01-89

LCP Import lal number

Note: The numbering system of date code above is for reference. GP reserve
the right to make changes.

GPG48272QS2 ver.A -23- Issue date: 2008/05/29
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11.ILLUSTRATION OF LCD DATE CODE(KGP)

GPMxxxxx 1ﬂ0r ;; “

LCD Module type & COG date
LCM code of day 0 1~31

NA38010530.10

LCM code of month 1 1~12
<«1—Code of LCM full lot number

B-K
|

<
<

Code of front-end panel lot number

Code of back-end panel lot number

»

>
»
>
»
|

ICoding of module for other (R is

rework, etc)

L Lot split or merged after module process
Oisnormal, 1,2,3p p is sub-lot No

From LCP back-end to LCM process U
1lis normal, 2 is split, 3 is merged, R is
rework or others.

Flow No. that split from front-end to
back-end:01~50

Lot No of LCP run card i 01~99,A0~

Code of work order 11 01-99 6 AO-(Flow
No.of panel rework:001-999)

Code of monthu1~9,A~C

Last character of A.D. year 1 0~9

Front-end line G A is 1% line, B is 2" line,

C is panel rework

Module Characteristic 0 T —Trial run product

N — Normal product
P — other subcontractor

K — Kunshan Giantolus

Version of panel UA,B,C

Note: The numbering system of date code above is for reference. GP reserve
the right to make changes.

GPG48272QS2 ver.A
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12.RoHS COMPLIANT WARRANTY

RoHs Hazardous substances including:
Cd< 100 ppm
Pb< 1000 ppm
Hg< 1000 ppm
Cr +6 <1000 ppm
PBDE < 1000 ppm
PBB < 1000 ppm

13.PRECAUTIONS FOR USE

13.1.Safety

(1) Do not swallow any liquid crystal, even if there is no proof that liquid crystal is poisonous.
(2) If the LCD panel breaks, be careful not to get liquid crystal to touch your skin.

(3) If skin is exposed to liquid crystal, wash the area thoroughly with alcohol or soap.

13.2.Storage Conditions

(1) Store the panel or module in a dark place where the temperature is 23+5C and the
humidity is below 50+20%RH.

(2) Store in anti-static electricity container.

(3) Store in clean environment, free from dust, active gas, and solvent.

(4) Do not place the module near organics solvents or corrosive gases.

(5) Do not crush, shake, or jolt the module.

(6) Do not exposed to direct sun light of fluorescent lamps.

13.3.Installing LCD Module

Attend to the following items when installing the LCM.

(1) Cover the surface with a transparent protective plate or touch panel to protect the polarizer
and LC cell.

(2) When assembling the LCM into other equipment, the spacer to the bit between the LCM and
the fitting plate should have enough height to avoid causing stress to the module surface,
refer to the individual specifications for measurements. The measurement tolerance should
be £0.1mm.
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13.4.Precautions For Operation

(1) Viewing angle varies with the change of liquid crystal driving voltage (Vo). Adjust Vo to show
the best contrast.

(2) Driving the LCD in the voltage above the limit will shorten its lifetime.

(3) Response time is greatly delayed at temperature below the operating temperature range.
However, this does not mean the LCD will be out of the order. It will recover when it returns
to the specified temperature range.

(4) When turning the power on, input each signal after the positive/negative voltage becomes
stable.

(5) Do not apply water or any liquid on product which composed of T/P.

13.5.Handling Precautions

(1) Avoid static electricity which can damage the CMOS LSI; please wear the wrist strap when
handling.

(2) The polarizing plate of the display is very fragile. so, please handle it very carefully.

(3) Do not give external shock.

(4) Do not apply excessive force on the surface; it may cause display abnormal .

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

(6) Do not use ketonics solvent & Aromatic solvent, use with a soft cloth soaked with a cleaning
naphtha solvent.

(7) Do not operate it above the absolute maximum rating.

(8) Do not remove the panel or frame from the module.

(9) Do not apply water or any liquid on product, which composed of T/P.

13.6.Warranty

(1) The period is within 12 months since the date of shipping out under normal using and
storage conditions.

(2) The warranty will be avoided in case of defect induced by customer.
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14.FACTORY

For the consideration of mass production convenience, this model will be
manufactured in the factories listed below.

FACTORY NAME: GIANTPLUS TECHNOLOGY CO., LTD

FACTORY ADDRESS: 15 Industrial Rd., Lu-Chu Li, Toufen Town

351 Miao-Li County, Taiwan, R.O.C..

FACTORY PHONE: TEL: 886-37-611-611 FAX: 886-37-613-166

FACTORY NAME: KUNSHAN GIANTPLUS OPTOELECTRONICS
TECHNOLOGY CO,, LTD.
FACTORY ADDRESS: KunShan City, JiangShu Province, China.

FACTORY PHONE: TEL:86-512-57780-988

FAX : 86-512-57780-503

FACTORY NAME: SHENZHEN GIANTPLUS OPTOELEC. DISPLAY CO., LTD.
FACTORY ADDRESS: Building A, Distict A ,MinZhu99 Industrial City,
Shaling Industrial Park, BaoAn District, ShenZhen, China

FACTORY PHONE: TEL: 86-755-29720-088
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