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1. General description

1.1 Introduction
It is a color active matrix TET (Thin Film Transistor) liquid crystal display (LCD) that uses the amorphous
silicon TFT as a switching devices. This model is composed of a Transmissive type TFT-LCD Panel, a
driver circuit and a back-light unit:

1.2 Features
* High image quality a-Si TFT LCD module.
* 16.7M color number.
» Support 24-bit parallel (RGB).input mode
* High contrast, high brightness
* Low power consumption.

1.3 General information

ltem Specification Unit
Type Transmissive

Display Mode Normally White

Pixel Element a-Si TFT

Screen Size 4.3inch

Resolution 480(RGB) x.272

Active Area 95.04 (W) x 53.856(L) (mm)

Pixel Size 0.198 x 0.198 (mm)

Color Arrangement RGB-stripe

Assembly Type COG

Back Light LED

Good Viewing Direction 12 o’clock

Gray Scale Inversion Direction 6 o’clock

Module Dimension 105.5(W) x 67.2(L) x 2.9(H) (mm)
Panel Maker CMmI

Weight TBD

PAGE 4/18 P-18-09C



2L >\

o & B L H W D F T2
Gl FAR TECHNOLOGY CO., LTD.

No. 81, Dongfeng St, Shulin District, 238034, New Taipei City, Taiwan, R.O.C.

=)
¥ Elis

n

Aerospace Automotive SERVICES SERVICE

AFNOR CERTIFICATION | AFNOR CERTIFICATION 15014001:2015 $09001:2015

2. ABSOLUTE MAXIMUM RATINGS

2.1 Electrical Absolute Rating
2.1.1 TFT LCD Module

Item Symbol Min. Max. Unit. Note
Power supply voltage | VDD -0.3 4.5 Vv --
Logic Si

ogic Signal Input Vin 03 45 v
Level

* If the LSl is used above these absolute. maximum ratings, it may become permanently damaged. Using
the LSI within the following electrical characteristics limit is strongly recommended for normal operation.
If these electrical characteristic conditions are also exceeded, the LSI will malfunction and cause poor

reliability.
2.1.2 Back-Light Unit

ltem

Symbol

MIN.

MAX.

Unit

Note

current ILeD

25

mA

2.2 Environment Absolute Rating

ltem

Symbol

Max.

Unit

Remarks

Operating Temperature

Topa

+70

C

Storage Temperature

Tstg

+80

C

(1) Corrosive gas environment is not acceptable.

(2) TFT-LCD color will change slightly depending on environment temperature. This phenomenon is reversible.
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3. OPTICAL CHARACTERISTICS
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Ta=25C , ILED=20mA

Item Symbol Condition Min. Typ. Max. Unit Note
Brightness B -- 600 -- cd/m? (1)
Contrast Ratio C/R -- 500 -- -- (2)
R Ti It — ° - 3)
esponse Time 8=0° ms 3
Tt -- 15 --
Normal _ .
_ Wx (0.270) | (0.320) |(0.370)
White viewing angle [— - --
Wy (0.245) | (0.295) | (0.345)
At the center
Rx (0.552) | (0.602) | (0.652)
Color Red of panel : - .
, Ry (0.303) | (0.353) | (0.403)
chromatic G 0292) | (0.342) | (0.392)
. X i L ¥ . )
1y Green L -- --
Gy (0.531) | (0.581) | (0.631)
Bx (0.094) | (0.144) | (0.194)
Blue : -- -
By (0.062) | (0.112) | (0.162)
Viewmeg | Bottom o Backlight 40 50 -
- = Deg (4)
Angle Left AL On 60 70 -
Right Br 60 70 --
B=0°
: : Normal
Uniformity Un Iomlm 20 - - 0, (5)
viewing
angle
PAGE 6/18 P-18-09C




0 & B A H K F T SF aFaanc)Q

Gl FAR TECHNOLOGY CO., LTD.

® No. 81, Dongfeng St, Shulin District, 238034, New Taipei City, Taiwan, R.O.C.

AFNOR CERTIFICATION [l AFNOR CERTIFICATION 15014001:2015

Note 1: The brightness test equipment setup

Photo-detectar

BM7

ILED=20mA, Field=1°
(As measunng “black™ image, field=1° 'y

Is the best testing condition.)
Field=1

TFT-LCD Moedule

\

LCD Panel

L

t

The Center of the screen

Note 2: Definition of contrast Ratio (C/R)

Brightness When LCD is at “White™ State
Brightness When LCD is at “Black” State

CR =

Note 3: Definition of response time

F TI Tf
L + e [—
= 100% ‘V f
=
i 90%
Gt
5
=
o
L
un}
10% ;
0% ! : *Time (ms)
1 1
. e :
T h
Dizplay data g White(TFT OFF) Black{TFT QM) White(TFT OF F) g
WY
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Note 4: Definition of viewing angle

Normal Line
8 =0"
X
D =270° o
9 o'clock O =.1 80
direction 12 o'clock
Y direction
L]
y
@ =0°
6 o'clock 0
direction X @ =90°
3 o'clock
direction

Note 5: Definition of uniformity (Un)

14 12 58

BEmin

Un =

Bmax
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4. BLOCK DIAGRAM
4.1 TFT LCD Module

4. 3" TFT LCD Panel
AB0*RGE*272 Pixels

VCOM
| | LED E/L
Power Supply Circul H‘{825?A U;q MH HIL,
lbate Driver Circuil | | b
A
24
VD Vs ETERO HSFNC VLEEDA VLIED
GT-GO VSYNC
B7-B0 DCLK
DE
DISP
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5. INTERFACE PIN CONNECTION

5.1 Input Signal & Power

"

2

3

aﬁa

ENIAS/JISQBI IATF 16949
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Terminal Symbol IO | Functions
1 LEDK P Power for LED backlight cathode
2 LEDA P Power for LED backlight anode
3 GND P Power Ground
4 VDD P Digital Power
5 RO I Red data bit 0
6 R1 I Red data bit 1
7 R2 I Red data bit 2
8 R3 I Red data bit 3
9 R4 I Red data bit 4
10 R5 I Red data bit 5
11 R6 I Red data'bit 6
12 R7 I Red data bit 7
13 GO | Green data bit'0
14 G1 I Green data bit'1
15 G2 I Green data bit 2
16 G3 | Green data bit 3
17 G4 | Green data bit 4
18 G5 | Green data bit 5
19 G6 | Green data bit'6
20 G7 I Green data bit 7
21 BO I Blue data bit 0
22 B1 I Blue data bit 1
23 B2 I Blue data bit 2
24 B3 I Blue data bit 3
25 B4 I Blue data bit 4
26 B5 | Blue data bit 5
27 B6 I Blue data bit 6
28 B7 I Blue data bit 7
29 GND P Power Ground
30 DCLK I Clock signal for data latching and'internal counterof the timing controller
31 DISP I Display on/off mode control
32 HSYNC I Horizontal sync input
33 VSYNC I Vertical sync input
34 DE I Data Enable
35 NC - No Connect
36 GND P Power Ground
37 NC I/O | No Connect
38 NC I/O | No Connect
39 NC I/O | No Connect
40 NC I/O | No Connect
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6. ELECTRICAL CHARACTERISTICS
6.1 TFT LCD Module

Item Symbol Min. Typ. Max. Unit Note
Power Supply VDD 3.1 3.3 3.5 Vv
Operating Current IDD -- - 25 mA
High level input voltage VIH 0.8vDD -- VDD Vv NOTE(1)
Low level input voltage VIL 0 -- 0.2VvDD Vv NOTE(1)
NOTE(1) : CLK, DE, RO~R7 , GO~G7 , BO~B7
6.2 Back-Light Unit
Ta =25C
ltem Symbol Min. Typ. Max. Unit Note
LED current IL \- 20 -- mA (1)
LED Voltage VL 26.1 28.8 324 Vv
Life Time Lf - 20,000 - Hour (2)

NOTE (1) : The LEDs is serial type.

NOTE (2) : The “LED life time” is defined as the. module brightness decreases to 50% of original brightness
that the ambient temperature is 25°C /and ILED=20mA . The LED lifetime could be decreased if
operating ILED is large than 20mA.

NOTE (3) : Back-light circuit :

) 0 pxd Rty " pu! kil Rt W Rt
VLED+ o—P—P—P—P—P—P—P—P—P——0 vLED-
NOTE (4) : Current reduction rate of LED backlight is according tothe graph indicated below :

40

< 30

£

€ 25

P

s 20 N

3 N\

g=

N\

L

o 6 N

e

<

E W

= 0 040 g0 ol 100

Ambient Temperature (C )
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7. Timing Characteristics

7.1 AC Characteristics

IATF 16945

Automotive
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The HX8257-A both supports DE mode and Sync mode timing. The mode was decided by DE signal
internally. When DE is pulled low, the HX8257-A uses HS+VS for timing control and this timing mode is
sync mode. When DE is pulled high for active data and pulled low for blanking data , the HX8257-A uses
DE for timing control and this timing mode is DE mode. The detail timing chart showed below.
Clock and Data Input Timing Diagram

DE ——
| th/2 |
< >
| |
Source ' I
Output : |>< : IK
> <
110 CLK 1 10 CLK
Gate n+1 I A
Qutput jl\r
| RO x
Gate n+2 I | / \—
Output : ' : :
5!‘;:( ! 12 CLK !
VCOM <_ <
7.2 Timing Conditions Parallel RGB Input Timing Table
Spec. .
nit
Parameter Symbol Min. Tvp. Viax, Uni
Clock cycle feac” . 9 15 MHz
Hsync cycle 1/th - 17.14 - KHz
Vsync cycle 11tv - 59.94 - Hz
Horizontal Signal
Horizontal cycle th 525 525 605 CLK
Horizontal display period thd 480 480 480 CLK
Horizontal front porch thf 2 2 82 CLK
Horizontal pulse width thp'/ 2 41 41 CLK
Horizontal back porch thb™ 2 2 41 CLK
Vertical Signal
Vertical cycle tv 285 286 399 H'"
Vertical display period tvd 272 272 272 H"
Vertical front porch tvf 1 2 227 H'"
Vertical pulse width tvp"”’ 1 10 11 H'"
Vertical back porch tvb'! 1 2 11 H"

Note: (1) Unit: CLK=1/feix , H= th,

(2) It is necessary to keep tvp+tvb=12 and thp+thb=43 in sync mode. DE mode is unnecessary

to keep it.
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RGB Input Timing Diagram

I
h 4

VS J - J

tvp | tvb _1 tvd tvf

HS J Ll
DE —J I_l ] I i__l____- |_, |

Dn7-Dn0 invalid x 1stline X 2nd line X_ 3rd line X x last line X invalid

HS

o LT ENY LSS - Suruua

DE

Dn7-Dn0 invalid X X }— :X X invalid

1st pixel 2nd pixel last pixel
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7.3 Power On/Off Sequence
Power On

afa

)
Q

IATF 16945

Aerospace Automotive
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LVICES S

[

VDDIO _/r

vl —
€

>10us

| y
RESETB |
I

rq—p: >10us

SPI

SPI accessin%

e

:-(-H >1us

DISP
1 2

S ininipininl

= IrirEnnn

Source
Output invalid Blank data

X Normal Display

PWMAEN

PWMA enable

PWMBEN ,

Power Off

VDDIO
VCI

PWMB enable

RESETB

DISP

Source
Qutput Valid Blank data
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8. Reliability Test Items
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Test ltem

Test Conditions

Notes

High temperature
Operation

70+3°C ,T=120hrs

Low temperature
Operation

-20£3°C ,T=120hrs

High Temperature Storage

80+3°C ,T=120hrs

Low Temperature Storage

-30+3°C ,T=120hrs

Humidity Test

60°C ,Humidity 90% ,120hrs

Thermal Shock Test

-20°C,30min~70°C ,30min (100 cycle)

Vibration Test(Packing)

Freq.:10~55~10~55~10 Hz,
Amplitude : 1.5mm.

2 hours for each direction of X, Y, Z

Non-operation

Static Electricity

2KV, Human.Body Mode;
100pF / 1500Q

Non-operation

conducted under normal operating condition.

Criterion: There should be no change which might affectthe practicaldisplay function when the display quality test is
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9. General Precautions

Please pay attentions to‘the followings as using the LCD module.
9.1 Handling

(a) Do not apply strong mechanical stress like drop, shock or any force to LCD module. It may cause

improper operation, even damage.

(b) Because the polarizer is very fragile and easy to be damaged, do not hit, press or rub the display surface

with hard materials.

(c) Do not put heavy or:hard material on the display surface, and do not stack LCD modules.

(d) If the display surface is dirty, please wipe the surface softly with cotton swab or clean cloth.

(e) Avoid using Ketone type materials (e.g. Acetone), Toluene, Ethyl acid or Methyl chloride to clean the
display surface. It might damage the polarizer permanently. The recommended solvents are water and
Isopropyl alcohol.

f) Wipe off water droplets or oil immediately.

g) Protect the LCD module from ESD. It will damage the LSI and the electronic circuit.
h) Do not touch the output pins directly with bare hands.

| ) Do not disassemble the LCD module.

9.2 Storage

(a) Do not leave the LCD modules in high temperature, especially in high humidity for a long time.

(b) Do not expose the LCD modules to sunlight directly:

(c) The liquid crystal is deteriorated by ultraviolet: Do not.leave it in strong ultraviolet ray for a long time.

(d) Avoid condensation of water. It may cause improper operation.

(e) Please stack only up to the number stated on carton box for storage and transportation. Excessive weight

(
(
(
(

will cause deformation and damage of carton box.
9.3 Operation
(a) When mounting or dismounting the LCD modules, turn the power off.
(b) Protect the LCD modules from electric shock.
(c) The Driver IC control algorithms should always obeyed to avoid damaging the LS| and electronic circuit.
(d) Be careful to avoid mixing up the polarity of power supply for backlight.
(e) Absolute maximum rating specified above has to be always kept in‘any case: Exceeding it may cause
non-recoverable damage of electronic components or, nevertheless, burning.
(f) When a static image is displayed for a long time, remnant image is likely to occur.
(9) Be sure to avoid bending the FPC to an acute shape, it might break FPC.
9.4 Others
(a) If the liquid crystal leaks from the panel, it should be kept away from the eyes or mouth.
(b) For the fragility of polarizer, it is recommended to attach a transparent protective plate over the display
surface.
(c) It is recommended to peel off the protection film on the polarizer slowly so that the electrostatic charge
can be minimized.
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11. PACKAGE INFORMATION

1 1 Tray 6 pcs (modules)

2 1.stack 10 tray +1 Cover tray

3 1 Carton (1 Cover tray + 10 tray) 3 stack

4 | Total pcs : | 1 Carton (6pcs * 10tray * 3 stack) = 18 pcs
5 | Carton size =NO. 17 : | 495*315*435mm

6 | Net weight TBD KG

7 | Gross weight TBD KG

** Packaging information™*
® 1Tray =6 pcs

=

—-“j

e e S e —

® 1 stack=10 tray+1 Cover tray

**Each layer of tray should be staggered stacked

® 1 Carto

n = 3 stack, Total pcs =180 pcs
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Gl FAR TECHNOLOGY CO.,LTD Work Instruction

1.P 9 Purpose -
SN F A S WRERIT P R HEHEE R RA SN F AR L SR e
Standardize the inspection items and Judgment standards to ensure the products that shipped out can meet
customer’s requirements.

2 % [#) Area :
FHNRL AT A&
Applicable to all products shipped from the factory.

.z F" #f%%# Explanation of terms :
1 A BBKa T g dr i T R

Major Defects: It also causes loss of function or serious appearance defects.

3-2 X R G AAEAE T PEE SR o
Minor defect: Slightly defective but does not affect customer use.

4 ¥ B %8 4] Inspection system :
4-1 345303 ¢ & ANSI/ASQZ1.4 - ¥ KBTI 2 I ¥HH- k> % o
Sampling plan: According to ANSI/ASQ Z1.4 general inspection level II the normal inspection one-time
sampling plan.

4-2 ook # Acceptable Level : (AQL)
a1 'ii' ¢ Major defect = 0.4 %
=X & 4% K5 Minor defect @ 0.65 %

5.% B i i+ Inspection conditions -
51 @ * M ZHRBIREZBIFE-ERTE -

Use relevant testing instrument, testing and measuring tools .

5-2 BB E R HER I AT ET 23 C+3C 3 &R 70%RH 11T o

Environmental reqwrements. The conditions should be controlled at room temperature 23°C+3°C and
humidity below 70%RH.

5-3 “PELHE S ¢ JF 1t 380120% LUX fhw & p kET o H pARFEAE T T A &4 3015 cm ek o
Appearance inspection: Under the white fluorescent lamp of 380+20% LUX , the visual distance shall be
checked above the product 30 £ 5 cm.

5-4 7 [+ P|3# Electrical Testing :
5-4-1 F F k2 2 & F MET & 57300Lux+3% T 5% o
The products with backlight should be tested at 5~300£3% Lux.

5-4-2 ® k2 A HFRET A 607300Luxt3%v ¢ P RET R o
Products without backllght need to be turned on and tested under 60~300 + 3% LUX white fluorescent
lamps .

55 hAL A RA AL E S B o

Check the viewing angle according to the product viewing angle.




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

5-6 H 7 I % ¥ 4L & ¥ Bad phenomenon View area
5-6-1 i * f@%F Applicable category : COB ~ TFT

A

LCD & AA @ BT % Active Area
The edge of view area < ‘
AB : ¥ AR ¥ View Area

/ /

@)

b4
C: 95 |
Panel surface

@)

/ / @

SEEEENEEEE
EEEEEEEEEE

— Bt (4B)i=a
O Outside (iron) frame

5-6-2 i * f8%f Applicable category : COG ~ TAB ~ TN

B: ¥ A%

View Area

\\gﬁﬁﬁﬁﬁﬁﬁ

QUOU000000000 —— c: %24 %

Conductive layer

BHEESEE . s

Active Area




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

TFT

Fa#f Category

TFT

¥ | R SRIT P T IR IR BE | &Y | #es s
No. Item Inspection Content & Standard Zone | Category Level
7 e LR 3 BLEEALFACE 5mm
Bubble ...round shape Two points havetobe = 5mm
:w: O\ Y W Twe P :)"_g
L X[ _ = g ‘1(3’: &b h
1 FJ;LRP( ) e ¢ (HlHl) Acceptance Qty A A E-‘ Minor
Dot (1) ¢ = 0.25 &AL Ignore PPearance | \QL0.65%
=2 0.25<¢p = 05 3
$>0.5 0
U BRNEC G 35S
S-cratch ~ Fiber.. and other L (mm) W (mm) IS
linear shape. Acceptance Qty 4
=X
4R X W -- = 0. & AR | ek
5 fs%{zgﬁ / W = 0.01 |#&4R Ignore A ) B Minor
L>3 W >0.05
% FPC F {17 ERAPLE:EE BT
Stabbing on the FPC causes the line to fail to conduct
Reject
epC b pn | FPC ARG £ LA G R 4 AR R L B g
3 EpC Dirty or residual foreign matter on the FPC makes the circuit C iy Minor
unable to conduct Appearance
Appearance ) PP AQLO.65%
Reject
M FPC B £477a ~ 873 JEdc
FPC right-angle crease and fracture
Reject
%54 Type o Tt Acceptance Qty
% BL Highlights N =2
%5 2k dark spot N =3
M OAARREhG AT 2R 1/2 PG - A B P,
A BLEE (=) Temporarily full area of defect point 1/2 is a defect point Y e I:/Ik
Inor
N IR - S N S R I Y i EE AT R Electronics
Dot (2) € REL N2 LGP @t 2% NDFilter 27 ¥ A AQLO.65%
Highlights: Use 2% ND Filter in a black screen to cover up
invisible
OB M S PRGN T A2
Dark spot: judged in pure red, green and blue mode




Gl FAR TECHNOLOGY CO.,LTD

Work Instruction

TFT
BMrdoe- et don 28F7H B Lk
B
5 # #> it |The display (view area) always shows in the initial screen and can’t AA T I\'/I‘ajor
No reaction |be switched to others. Electronics AQL 0.4%
Reject
. dg zrxacrialEs B . ERE -
6 *a After connecting to the power, there is no display. AA e . Major
No display Electronics AQL 0.4%
Reject )
g |HrES YOI EM en | 1%
7 o There is a lack of vertical or horizontal lines in the view area. AA Electroni Major
Broken line Reject ectronics AQL 0.4%
Hrho#  RoNsRE Bl - 1R
8 | CON Lack of partial ICON in the view area. AA e . Major
Electronics AQL 0.4%
Reject i
Bord oo en¥ht o v H B BT R X kT RHL(VOP)
2] % )
X * = |The contrast of display is obviously lighter or darker than others T 3 = &
9 Color and according to the VOP value in the electronics specification. AA | Electronics Minor
difference AQLO.65%
SRR EET A S
Reject or inspect according to the golden sample
¥ HTRERNRALRZITAT ARE: i -
~ ]
B After connecting to the power, there is a undefined electronics w3 I\—/I‘ .
10 Abnormal L . AA . ajor
appearance showing in the view area. Electronics 0
screen AQL 0.4%
Reject
B L L a - &
= , Wt
11 R There are rings, circles or curves visually after lighting A o Minor
Newton ring . Electronics
Reject AQLO0.65%
X BLRISLED § P H AR kLB B Y E
After lighting LEDs have brightness and darkness uneven the
#3kd %o determined according to its uniformity. - S B
Reject "Rt ;
12 | Uneven color of A Electronics Minor
backight 3¢ L3 {4 LED ¢ %7 - R fEic AQLO.65%
LED color is inconsistent after lighting
Reject
55 At~ R CBEERR BT TR B s
2 -l
i i Wave length, chromatic coordinates, brightness don’t correspond 3 |\'/|‘ .
13 Lack of . . A . ajor
to the definition of the drawing. Electronics AQL 0.4%
brightness 0

Reject




Gl FAR TECHNOLOGY CO.,LTD Work Instruction

TFT
BIERPE A BRI N 3 0 H fAT AR 2] TR & SPEC 1} &K L
. {Ez 2 iR
14 LR It cannot be touched or swiped during the test. Its sensitivity is A e ) Major
Touch judged according to the definition on SPEC Electronics AQL 0.4%
Reject
R | AERBle T BT " g
15 Size No correspond to the indication on the drawing. ALL R Major
A
Measurement Reject ppearance | AQL0.4%
I P AREZ A ARIEERE LR TR
16 H i If there is another undefined defective situation. It will be listed as ALL Electronics Minor
Other others. The inspection standard is according to the golden sample. o AQLO.65%

Appearance




