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1. SPECIFICATIONS

GFTO276AA1920360V is27.6” color TFT-LCD (Thin Film Transistor Liquid Crystal Display) module
composed of LCD_panel, driver ICs, control circuit and backlight. By applying 6bits+Hi-FRC digital
data, 1920x360, 16.7M-color images are displayed on the 27.6” diagonal screen. Input power
voltage is 5.0V fordLCD driving. Converter for backlight is included in this module.

General specifications are.summarized in the following table:

1.1 Features

ITEM SPECIFICATION
Display Area(mm) 688.896 (H) x129.168 (V) (27.6-inch diagonal)
Number of Pixels 1920 (H) x 360(V)
Pixel Pitch(mm) 0.3588 (H) x 0.3588 (V)
[Color Pixel Arrangement RGB vertical stripe
Display Mode Normally black, FFS
Number of Colors 16.7M(6bits+Hi-FRC)
Brightness(cd/m”2) 1000¢cd/m” (Typ.)(center, 130mA)
Viewing Angle(H/V) 170/170 (Typ.)
Surface Treatment Anti-glare, 3H
Power consumption(W) 1W(Typ.)
IModule Size(mm) 71251 (W) x166.7 (H) x18(D) (Typ.)
Interface Connection LVDS
[Module Weight(g) 2064 Typ
Backlight Unit LED (White-LED)

TEL: +886-2-8684-1188 PAGE 4/20 FAX.:+886-2-8684-8532
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1.2 Absolute Maximum Ratings
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Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

The following are maximun values which, if exceeded, may cause faulty operation or

damage to.the unit.

TGCSI

Environmentally Certified
1SO 14001:2004
Licence No: TA1062-QC-EC

ITEM SYMBOL MIN. MAX. UNIT REMARK
Power Supply \Voltage for
pfcyn 9 VCC 0 6 V
LED Forward voltage VF 2.9 35 V
LED Forward current IF - 200 mA 1-2)
Operation Temperature Top -20 70 C 3). 4). 5)
Storage Temperature Tstg -30 80 C 3). 4). 5)

[Note]

1).Product life-time relate to LED, please operate production follow statement at page 8

“(2)back light”

2).When LED current over the definition_of operating current ,product life-time will decay

rapidly or operate unusual.

3)The relative temperature and humidity rangerare as below sketch, 90%RHMax.(Ta =40

C).

4).The maximum wet bulb temperature’ = 39 (Ta= 40 () and without dewing.

5). If product in environment which overthesdefinition of the relative temperature and
humidity out of range too long, it will affect visualof LCD.
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1.3 Electrical Characteristics
TFTLCD Ta=25C
ITEM SYMBOL| MIN TYP | MAX UNIT | REMARK
|Power Supply Voltage for LCD VCC 4.5 5.0 5.5 V 1)
IPower Supply Current for LCD ICC -- 200 310 mA *2)
IDifferential Resistance Zm 90 100 110 Q
The same motion input
Voktage VCM 0.7 1.6 V
_ Differential input Voltaged}, | VID 200 350 600 mV
LVDS: “3)
IN+ > IN- High electric potential
threshold voltage VTH - 100 mV
Low electric potential
threshold voltage Vi -100 mV
LCD Irush Current lrush - 4 A *5)
Power consumption P - 1 1.4 W *2)
1 Data time Ul - telk*1/7 - tclk
LVDS clock to data skew tskew - 300 ps *4)
input data eye width teyew | 12656 - ps
[Note]
*1)Power - data sequence
0.50ms =t1=10ms t4 =1 sec
0.0Tms<t2=50ms t5 =200ms
0.0Tms<t3=50ms t6 =200ms
Vin=5.0V .
4.5V _,-‘r_ "' 4.5y :If
: data y /
LCD Power Supply : / : = — :; ‘\ ! E
Logic Signal :'ff’f : T~ P\ i/
. ! o t M 0BV Y 05V
0.5V —— : - xH : T 1
Pule t3t4
Backlight Power Supply ; T E
"5 6

Data: RGB DATA, DCLK, DENA

TEL: +886-2-8684-1188
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VCC-dip conditions:
(1) When 3.6V=Vcc(min)<4.5V: td =10 ms
(2) When Vce <3:6 V, VCC-dip conditions should also follow the VCC-turn-on

conditions.
VCC
\/;/_ ________
|

*2). TYP. specification : Gray-level test Pattern (TYP Freq. @5.0V)
MAX. specification : White test Pattern(TYP Freq. @5.0V)
The current is root mean square value {RMS)

Gray-level Pattern WhitePattern

*3) LVDS DC electrical characteristics

L¥DS Single-End Signal
LvDs -

I
=——T
1
i
1
!

1

d

LVES Ix-

E

GxD

e e et et e e e g e e

ey e o e et et e e e e e e e
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*4) LVDS ACelectrical characteristics
Differential LVDS signal :

The following conditon is base

P

Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

TGCSI

Environmentally Certified
1SO 14001:2004
Licence No: TA1062-QC-EC

on operation frequency at

76.59MHz
e clk R
iy ] v ——T
:I} -"?E_TVT]_ "“‘"I -‘.: \:ll -.,“ /
_VDS§ Clock-"-"f"/'-?"-é ---------------------- "T,"\:“'-: """"""""""" E“_JZ“.'“"'"OV
! _.f |" I".. :". '-,I LI rr' i
[ o LA I /
¢ 1 data_tme(L)
< >
TN e N T \ §
[ ;‘I\? % Ry \ / V) \ ,a_Ir.'ml \ \1\
P | wa i o vt e R
\ v / e ) /' /0 b / \ [\ {
L T s SV AR w99 ™ 1) N S W 7 G WY N W O
. ra v-: + T::}
tskew | Lskew 1eyew
*5).Irush Measurement Condition
L M
ZKI1378
Ll """ Vuo(LcD mPUT)
- T i
? ATK I JuiF
CONTROL SIGNAL e a3
(HIGH o Low) [ —N:-r_—lE '%K \
12V b Co
i - A 1
—L c3 47K I -
_1_ 1uF | LRl
5V
09Ver /{
GND 0.1Vee
470us
TEL: +886-2-8684-1188 PAGE 8/20 FAX.:+886-2-8684-8532
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1.4 Optical Characteristics

Ta=25(C » VCC=5.0V
ITEM SYMBOL | CONDITION | MIN. TYP. | MAX. | UNIT |REMARK
Contrast (CEN) CR 6=y~ 0° 800 1000 -- -- 1) 2)
Luminance (CEN) L 6=w- 0° 800 1000 - cd/m2 *1) 3)
9P Uniformity AL 6=y~ 0° 75 80 - % *1) 3)
Response Time Tr£Tf O=p- 0° 25 35 ms *5)
Cross talk CT 6=y~ 0° -- -- 2 % *6)
view: - Horizontal =, CR=10 |75/-75|85/85| - | Deg. | *4)
angle | vertical t 75/-75 | 85/-85 |  -- Deg.
. X (0.263) [ (0.313) | (0.363)
White y (0.279) | (0.329) | (0.379)
X (0.589) | (0.639) | (0.689)
Color Red Color
Coordinate Y b=y~ 0° (0.285) |(0.335) | (0.385) Coordin *3)
s Green X (0.256) | (0.306) | (0.356) ates
Yy (0.566) | (0.616) | (0.666)
Blue X (0.105) | (0.155) | (0.205)
y (0.008) | (0.058) | (0.108)
Gamut CG =y~ 0° 68 72 -- %
Gamma Y VESA 2.0 2.2 2.4 - *7)
[Note]

Definition of these measurement items is as follows:
1) Setup of Measurement Equipment
The LCD module should be turn-on to a stable luminanee level to be reached. The
measurement should be executed after lighting Backlight for. 20 minutes and in a dark
room.

| _—— Optical Stage (x,y)
_— LCD Module

M BM-5A or
Center of the screen TRD-100 or
Field=2" SRULIR

500 mim

]

TEL: +886-2-8684-1188 PAGE 9/20 FAX.:+886-2-8684-8532
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2).Definition.of Contrast Ratio:
CR=0N (White) Lkuminance/OFF (Black) Luminance

3) Definition of Luminance and Luminance uniformity
Centralluminance: The white luminance is measured at the center position "5" on the
screen;see Fig.1 below. And the measure time is 30 min after discharged.
9P Luminance(AVG): The white luminance is measured at measuring points 1to 9,
see Fig.1 below.
9P Uniformity: A L = (Lyun/limax) x100%

VA
I|II|' I||I|'

|
D |
I I
il 1.2 13 | |1/eH
SRR CRbbl bl Pl =T
I |
| |
| |
| — |
1 4 D ' 6 H
) Fan N
= 7 >,
I I
: 7 g :9
S S b & |
| |
l | a1

4).Definition of Viewing Angle (6,y):

Lower
5) Definition of Response Time:
White
N—90 % 90 %
Luminan \
. 10 % 10 % —
. Black

TEL: +886-2-8684-1188 PAGE 10/20 FAX.:+886-2-8684-8532



Baaéfﬁi:}i’?,’if)'}’ﬁ ')g N Z [4CH TGCSI
G| FAR TECHNOLOGY CO,, LTD.

Quality Certified Environmentally Certified
No. 81, Dongfeng St, Shulin District, 23874, New Taipei City, Taiwan, R.O.C. Lcen’cse?‘zﬂ%;g‘z’_"é’c_lzc Liceﬁf”":g%g%‘é_m
6) Definition of crosstalk:
CT= |Ye-Ya | /YA X 100 (%)
Y The luminance of measured position at pattern A
Ys - The luminance of measured position at pattern B with Gray level O
0.0 - Aclive Area (0, 0) Aclive Area
Yy o (DF2,W8) O€ ¥a u (D/2.WiB)
e L~
YL (D/8W2) 3 Yo (O/BWWZL K O Oe_'f'a_n (7D/8,W12)
O X« (708, WI2)
(3D/4 3WI4)
Ya 0 (D/2.7WB) | Yoo DI27WE) —
L, i
*e ——>( Gray 128
(DWW (D)
Pattern A Pattern B

7) Definition of Gamma (y), follow VESA standard sampling every 16 gray level
(0,16,32,.....224,240,255)

TEL: +886-2-8684-1188 PAGE 11/20 FAX.:+886-2-8684-8532
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1.5. Backlight
1. Electrical specification Ta=25 ( (Ta: ambient temperature)
Symbol Parameter Min TYP MAX UNIT REMARK
LED Operation Voltage ,
VF (for-réferenice) 26.1 28.8 31.5 V Per serial LED
I3 LED Operation Current 130 mA Per LED
Pout BLU Power 29.952 W
2. CN2

\Type Part Number

‘A'I 256H00-6P-HF (ZH1J1) or compatible

Pin | Name« |Description

1 AT Vin 28.8V

2 AT Vin 28.8V

3 K1 String 9 PcsEED - feedback 130mA
4 K2 String 9 PcsLED\: feedback 130mA
5 K3 String 9 PcsLED feedback 130mA
6 K4 String,9 PcsLED : feedback 130mA

CN3

\Type Part Number

‘A'I 256H00-6P-HF(ZHMJI) or compatible

Pin | Name |Description

1 A1 Vin 28.8V

2 A1 Vin 28.8V

3 K1 String 9 PcsLED - feedback 130mA
4 K2 String 9 PcsLED - feedback 130mA
5 K3 String 9 PcsLED - feedback130mA
6 K4 String 9 PcsLED - feedback 130mA

3. life time
ITEM min typ max UNIT REMARK
LIFE TIME 50000 | 70000 hrs 1

*1). Definition of the LED life time: Luminance (L) under 50% of the initial value. LED life time
is restricted under normal condition, ambient temperature=25 C and LED operation forward

current=130mA.

TEL: +886-2-8684-1188
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2. MODULE'STRUCTURE

2.1 Interface Pin Description

CN1 (Input signal)

Used connector: MSBKTZ2407P30HB (SIN-SHENG) or equivalent
or equivalent«( 093G30-01001A-M4 (starconn) )

Quality Certified Environmentally Certified
1SO 9001:2008 1SO 14001:2004
Licence No: TA1062-QC-EC Licence No: TA1062-QC-EC

PIN NO. | SYMOBL FUNCTION
1 RXO- LVDS _ Signal(-)—channel O
2 RX0+ LVDS Signal(+)—channel 0
3 RX1- LVDS Signal(-)—channel 1
4 RX1+ LVDS Signal(+)—channel 1
5 RX2- LVDS Signal(:)—channel 2
6 RX2+ LVDS Signal(+)-—channel 2
/ GND ground
8 RXC- LVDS Clock Signal(-)
9 |RXC+ LVDS Clock Signal(+)
10 RX3- LVDS Signhal(<)—ehannel 3
11 RX3+ LVDS Signal(+)—channel 3
12 INC NC (Pleasellet it floating for test only)
13 INC NC (Please letitfloating for test only)
14 |GND ground
15  |NC NC (Please let itfloatingfor test only)
16 |NC NC (Please let it floatingfor test only)
17 |GND ground
18  |NC NC (Please let it floating fortest only)
19 |INC NC (Please let it floatingfor testonly)
20  INC NC (Please let it floating.fortest only)
21 NC NC (Please let it floating for test only)
22 NC NC (Please let it floating foF test only)
23 NC NC (Please let it floating for test anly)
24 |GND ground
25 GND ground
26 GND ground
27 NC NC (Please let it floating for test only)
28 VCC Power supply input voltage(5.0 V)
29 VCC Power supply input voltage(5.0 V)
30 VCC Power supply input voltage(5.0 V)

1) Please keep the NC Pin and don't connect it to GND or other signals.
2) GND Pin must connect to the ground, don't let it be a vacant pin.

TEL: +886-2-8684-1188
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M
TFT-LCD Maodule

2.2 BLOCK

Source Driver
VDS receiver

1ch Timing ™~

B Controler
e
_‘ Power Supply

r

LCD Panel
1920x3x360

Gate Driver

CN1 I/F Connector

/

Light bar Unit Light bar Unit
in Backlight in Backlight

b pin
Connector Connector
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2.3. INPUT SIGNAL
Timing Specification

Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

Environmentally Certified
1SO 14001:2004
Licence No: TA1062-QC-EC

ITEM SYMBOL MIN TYP MAX UNIT
DCLK Frequency feik 38.11 51.52 76.59 MHz
Period teLk 13.06 19.41 26.24 ns
?_orlzontal Active tHA 1920 {CLK
ime
LCD ?ﬁf‘g‘o”ta' Blank tHB 140 200 | 300 | tCLK
Timing | DATA .
Enable [ on2 o Ggdot! tH 2060 | 2120 | 2220 | tCLK
DENA Wertical Active Time | _tVA 360 tH
Vertical Blank Time tVB 10 45 100 tH
Vertical Total Time tV 370 405 460 tH
Vertical Frame '‘Rate Er 50 60 75 Hz
[Note]

“1) DENA (data enable) usually is_paositive
*2) DCLK still inputs during blanking

*3) DE mode only
“4) It maybe cause flicker at 50Hz.

Timing Sequence (Timing chart)

Horizontal Timing Sequence

Last Data

UL TR

Invalid Data

\

DCLK
First Data
DA 11 o Invalid Data
(R.G, B)
— e _
tHp THA
DENA —
tH
TEL: +886-2-8684-1188 PAGE 15/20
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Vertical Timing Sequence

L

R Eor O e X?;:x X k)

tyag

- A hANAnn

LVDS Input Data mapping

—

Invalid Data

— —

For 6Bit+Hi-FRC (VESA)

» 1CLK.

RXCLK+ .r‘ \ /

RXINO« }{ Rl h Roe f GO X Rge X R4e | R3ed fk R2. X Riv X RO X
! H

RXINI < {_aze X cte f ete X moo X o5e Y ae fe3- Yadee. Y a1 )4

RXIN2 )( Bao ) B2 ) DENAX X \ B5. X Bl Ea. e | )4

i
RXING« X Rr7e X REc [Preservef B7. ) B6- ) G7e { Gév | R7e fCR6e ]

<4 >
PREVIOUS« DATA for current CLK cycle« MNEXT«

I8

TEL: +886-2-8684-1188 PAGE 16/20 FAX.:+886-2-8684-8532
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2.4 Color Data Reference

3

Quality Certified
1SO 9001:2008
Licence No: TA1062-QC-EC

Environmentally Certified
1SO 14001:2004
Licence No: TA1062-QC-EC

R DATA G DATA B DATA

COLOR|INPUT DATA|R7 |R64R5 R4 |R3 R2|R1|R0|G7|G6|G5|G4|G3|G2|G1|G0|B7|B6 |B5|B4 |B3|B2|B1|B0
M3B L3B |MSB LSB [MSB LSB
BLACK ojojejofojojojojofo0jojojojojo0ojojo0|0(0j0j0|0|{0|0
RED{255) (1l 11111411111 /0]J]0JO]O]0O|/O0O|O]0O)J0O|0O]0O]O0O|JO0]O]O]O
GREEN(255)| 0,0 000,000 1 |11 ]1]1|1]1]1/0]{0]0]0|0]0O]|0O]|O0O
BASIC | BLUE(255) |00 |0 |0 |@qO0jO0|O0O]|OfOfOjO]OjOjOjO|1 1111 ]1]1]1
COLOR CYAN O1Q 40001000111 (111117111111 ]1]1]1
MAGENTA |11 141711 A1 |00 j0jO0jojojo0jOo 11111111
YELLOW (11 a1 (1| ry1j1(1j1j1j1j1j1j1j0j0/0j0j]0|J0]0O]O
WHITE Ti11 i ittt ity (1)1t 111110111t i1 (1711
RED(0) o!o}jototo 04 0jo0|0(0|jO|0Jj0O0|0|0|0|0|0(0jO|O0O|0|0O|O0
RED(1) o0,0;j0;040)0;0)17}0(0)0/0|]0]0)0|0]0)0|0|0]|0)0]0O]O0
RED(2) oj0)0/j0}yo|joy1(040)0/0/0/0|0]0)/0|0|0|0|0]O0O|J0O]|0O]|O

RED
RED(254) (111111111 /M1 170/0]040|0]0|0|0O0]0)0|0]|]0O]|0|0]O]0O|O0O
RED(255 (1!1!11/t1 141! 1811(1/€0]0[{0]0/]0/0{0/0/]0{0]0]0/0[{0]0,0
GREEN(O) (OyO,0,0,0,0,040|0 /00| 0|0|jO|0O|0|0O|0O|O0O|O|O]|O0O|0]|O0O
GREEN(1) ([OlO/OlO/O/O/O/O|)®| 040 | OO0 1|]0/0]|0|0O|0O0/O0O|O0]O
GREEN{(2) (OO /OlO/O/O10O [10O40/0 |0 /0]O]1T)]0]0O]0O]O0O|JO]O]O|ODO]O

GREEN
GREEN(254)| 0 ;0 ;0,0 0,0 ;0|0 [T || {1 A1 ]|1]0)/]0]|]0]0O]O0O|O0]O]|O0]|O
GREEN(255){0;0,0;0;,0,0,0(0(1T} {141 |12 ]1]1,0{0]0]0/0]0]00
BLUE(O) o/0/0|0|]O|)O|OfO|0O|@|0O/O|040/0/0|/0|0|0|0]0Oj0O]0O]O
BLUE(1) 0;,0,0,0,0,0;,0(0|]0|0OJO0|0|0|0|/0|0|0|0|0]0OJ0O]0O]1
BLUE(2) 0o,0,0,0,0,0,0|]0|]0/{0MM0|0q0O0|040|0]0)0|0O]0O]|]0O0|JO]|1]0

BLUE
BLUE(254) |0, 0, 0,0;0,0,0|0|0|0)J0|J0OOJO|04q0O0 1T 1|11 |1][1]0
BLUE(255) |00 0O (0|0 jOjO|OfOjOjOjOJOlOjO1O AT 1T ({1 ]1]1]1]]1

[Note] 1) Definition of gray scale: Color (n): n indicates gray scale level; higher h means
brighter level.
2) Data: 1-High, O-Low.
3).Color Data Distribution

D(1,1)

D(2,1)

D(1919,1) ¢ D(1920,1)
D(1919:2) 1/D(1920.2)
D(1919.Y) ! DB(1920.Y) _

'D(1919, 3509)

D(1920, 359)

D(1919, 360)

D(1920,360)
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3. RELIABILITY TEST

3.1. Temperature and humidity

TEST ITEMS CONDITIONS NOTE
HIGH TEMPERATURE oo bw. No
HIGH HUMIDITY OPERATION 40C; 95%RH; 240n condensation
HIGH TEMPERATURE OPERATION |70C; 240h
HIGH TEMPERATURE STORAGE 80C; 240h
LOW TEMPERATURE OPERATION_  |-20C; 240h
LOW TEMPERATURE STORAGE -30 (; 240h

BETWEEN -20 C (0.5hn)~70 C

THERMAL SHOCK )0 cvelEs
IMAGE STICKING 25@% 2h Note 1

Note 1:Conition of Image Sticking test : 25 C+2C
Operation with test pattern sustained for 2-hrs, then change to Mid-gray pattern
immediately.After 5 mins, the mura must be disappeared completely.

a) Test Pattern(chess board pattern

(b) Mid-Gray Pattern

3.2. Shock and Vibration

TEST ITEMS CONDITIONS
50G, 20ms
SHOCK : ! o ;
Each £X,+Y,+7 axis is 1 times
(NON-OPERATION) (Total is 6 times)
\VIBRATION 1.5G, 10-200-10Hz, 3 axis, 30min/axis
(NON-OPERATION)

3.3 Electrostatic Discharge

POSITION CONDITION( MDL turn off)

MM Connector » 200pF, 0, 200V : once for each terminal

1. 150 pF - 330 Q » +8 kv/+15 kv, 25 times/point, 4
points/panel(air)

2. 150 pF - 330 Q - +8 kv/+15 kv, 25 times/point(contact)

ESD (power off)

3.4 Judgment standard

The judgment of the above test should be made as follow:

Pass: Normal display image with no obvious non-uniformity and no line defect. Partial
transformation of the module parts should be ignored.

Fail: No display image, obvious non-uniformity, or line defects.
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4. LCM Drawing
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4.1 Front side (Tolerancedis £0.5mm unless noted)

Unit: mm
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4.2 Rear Side(Tolerance is +0.5mm unless noted) [Unit : mm]

i%
[EEYT T8

i
i
5. WARRANTY
5.1 The period is within 12 months since the date of shipping out under normal using and storage
conditions.

5.2 The warranty will be avoided in case of defect induced by customer.
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