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1. Features

12.1 TFT Liquid Crystal Display module is a color active matrix thin film transistor (TFT)
liquid crystal display (LCD) that uses amorphous silicon TFT as a switching device. It is
composed of a TFT LCD panel, a driving circuit and a back light system. This TFT LCD
has a 12.1 inch diagonally measured active display area with HD (1024 horizontal by 768
vertical pixel) resolution.

2. PHYSICAL SPECIFICATIONS

ltem Specifications Remark
LCD size 12.1 inch(Diagonal)
Driver element a-Si TFT active matrix
Display resolution 1024 (W) x 3(RGB) x768(H) dots
Display mode Normally Black
Dot pitch 0.240 (W) x0.240 (H) mm
Active area 245.76 (W) x 184.32 (H) mm
Module size 260.5 (W) x 204 (H) x 8.4 (D) mm
Color arrangement RGB Vertical Stripe
Surface treatment Antiglare, Hard-Coating (3H)
Weight 500
Date : 2017/08/29 AMPIRE CO., LTD. 3



3. ABSOLUTE MAXIMUM RATINGS

VALUES
ITEM SYMBOL UNIT | REMARK
MIN MAX
Vop -0.3 5.0 \Y
Power Voltage
Vieo -0.3 28 \Y}
Operation Temperature Top -30 85 °C
Storage Temperature Tst -30 85 °C

Note 1: The absolute maximum rating values of this product are not allowed to be exceeded at any times.
Should a module be used with any of the absolute maximum ratings exceeded, the characteristics
of the module may not be recovered, or in an extreme case, the module may be permanently

destroyed.

Date : 2017/08/29 AMPIRE CO., LTD. 4



4. ELECTRICAL SPECIFICATIONS

4.1 TFT LCD Module

Item Symbol Min. Typ. Max. Unit Note
Supply Voltage Vb 3.0 3.3 3.6 \%
Current of power Vip, =3.3V.
I - 0.25 - A whitte
supply b (L255?attem
Vpp =3.3V.
VDD Power Pop - 0.8 1.2 W \I/\I/ijg attern
Inrush current lrusH - - 2.0 A ' N(’)te*
R2
10K VD D
Rl | E .'\\(;: ISF1NOD
L " “To Pand VDD
/f.‘:imlcll L :
GND f
- © 0.5ms
Test circuit Rising time
4.2 Switching Characteristics for LVDS Receiver
ltem Symbol | Min. | Typ. Max. Unit Conditions
Differential Input High Threshold Viy 100 300 mV
Differential Input Low Threshold V1L -300 mV
Differential input common mode vyoltage
M | 1.0 | 1.2 - v
Input Current IIn -10 10 uA RX+/-, RXC+/-
Differential input Voltage VID 200 600 mV
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4.3 Bit LVDS input

4.3.1 6bit LVDS input

PCLK

NCLK

INDO(RO*GOXI%XRA XRa XR2XR1 XRO*GO)

IND1<G1XB1XB°X65XG4XG3X62XG1:XB1>

mnz(az*nersXHsXBsXmXBsXBzXDE>

4.3.2 8Bit LVDS input

PCLK

K

-

NC

o(RO)i(GuXRsXm XmXRsz XRGXTGO)
1<G1*B1XBUXG&XG4XG3XGZXG1XB!>
2<B2XDEXVSXHS Xss XB4X83 st XDE)

(]

IN

(=]

IN

o

IN

)

3<R6>K- XB?XESXG?XGGXR?XRSI

o

IN
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4.4 Interface Timing (DE mode)

Item Symbol Min. Typ. Max. Unit
Frame Rate -- 59.95 60.05 60.15 Hz
Vertical Total Time Tv 774 776 778 line
Vertical Display Time Tvp 768 line
Vertical Blanking Time Tve 6 8 10 line
Horizontal Total Time Tu 1084 1088 1092 clock
Horizontal Display Time Tup 1024 clock
Horizontal Blanking Time Tus 60 64 68 clock
Clock Rate 1/ Tclock 50.3 50.7 51.1 MHz

Timing Diagram of Interface Signal (DE mode)
1. Vertical t1

DE Juuuu/fu—u—l__m_

R[OGT']B X X 2 I X3 X X4 [X] ((WTGTMX.?GM{{M

Fay

2. Horizontal
t4

e TUTRLU AU LN

DE A {f ff —

IBEREIRSCd RN

R.GB
[0:7]

X L
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4.5 Power On / Off Sequence

VDD(3.3V)

LVDS Interface
Siagnal & Clock

VLED

LED dimming, PWM

ov

™ TP10
[ PN
009 L A /_
;q'ltm 10"'_-;-
TP9
WJ
TP8
o0
10%
TP4 TPH TP6 TP7
Item Min. Typ. Max. Unit
TP1 0.5 - 10 msec
TP2 0 -- 50 msec
TP3 200 - -- msec
TP4 0.5 -- 10 msec
TP5 10 - - msec
TP6 10 - -- msec
TP7 0 - 10 msec
TP8 200 -- - msec
TP9 0 -- 50 msec
TP10 1 - 10 msec
TP11 1000 - - msec
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4.6 Backlight Uni

t

Parameter Symbol Min Typ Max Units Condition
Input Current l; -- 850 1200 mA Ta=25°C
Input Voltage Vi 10 12 16 Volt Ta=25°C

Ta=25°C

LED Life-Time N/A 30,000 -- -- Hour lF=52.5m

A Note

Parameter Symbol Min Typ Max Units | Note
Backlight Power Supply . Vi 10 12 16 Volt.
LED_EN High Threshold VEnH 1.4 3.3 5.0 Volt.
LED_EN Low Threshold VenL 0 0.8 Volt.
PWM High Threshold Vewmn 2.0 3.3 6.0 Volt.
PWM Low Threshold Vewm 0 0.8 Volt.
D W I

Note (1) LED life time (Hr) can be defined as the time in which it continues to

operate under the condition: Ta=25+3 °C, typical IL value indicated in the
above table until the brightness becomes less than 50%.

Note (2) The “LED life time” is defined as the module brightness decrease to 50% original

brightness at Ta=25°C and [=850mA, the LED lifetime could be decreased if
operating IL is larger than 850mA. The constant current driving method is
suggested.

Note (3) LED Light Bar Circuit

L o P e R R o

BLU circuit : 11S-4P

Note (4) Dimming controller waveform

ton

-

5

To=ton + T, % 100%
LG

Fown=1+T,
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5. INTERFACE

5.1 Interface Connector (Input signal): STARCONN 076B20-0048RA-G4 or JAE
FI-SEB20P-HFE (or equivalent)

Pin NO. Symbol Description Note

1 RX3+ Differential Data Input, CH3 ( Positive )

2 RX3- Differential Data Input, CH3 (Negative )
Normal operation/BIST pattern select.

3 BIST BIST="0" : Normal operation. Note*
BIST="1": BIST mode
6bit/8bit mode select,

4 SEL68 |SELB =“1":LVDS input data is 8bits Note*
SELB = “0" : LVDS input data is 6bits

5 GND Ground

6 RXC+ Differential Clock Input ( Positive )

7 RXC- Differential Clock Input ( Negative )

8 GND Ground

9 RX2+ Differential Data Input , CH2 ( Positive )

10 RX2- Differential Data Input , CH2 ( Negative )

11 GND Ground

12 RX1+ Differential Data Input , CH1 ( Positive )

13 RX1- Differential Data Input, CH1 ( Negative )

14 GND Ground

15 RX0+ Differential Data Input, CHO ( Positive )

16 RX0- Differential Data Input, CHO (Negative )
Left or right display control

17 reLR SHLR="1": Right — Left Note*
SHLR="0": Left — Right
Up / down display control

18 reUD UPDN="1": Down — Up Note*
UPDN="0":Up — Down

19 VDD Power supply, 3.3V

20 VDD Power supply, 3.3V

Note* : The high level voltage “1” is 3.3V, and the low level voltage “0” is GND.
Date : 2017/08/29 AMPIRE CO., LTD. 10




Note 1 : UPDN and SHLR control function

reLR reUD Data shifting
1 0 Right—Left, Up—Down
0 0 Left—Right, Up—Down
1 1 Right—Left, Down—Up
0 1 Left—Right, Down—Up
n
e

5.2 Backlight Pin Assignment (CN2) : ACES 1208-01001-H01 (or equivalent)

Pin NO. Symbol Description Note

1 Vi Converter input voltage 12V

2 Vi Converter input voltage 12V

3 Vi Converter input voltage 12V

4 Vi Converter input voltage 12V

5 VGND Converter ground Ground

6 VGND Converter ground Ground

7 VGND Converter ground Ground

8 VGND Converter ground Ground

9 EN Enable pin 3.3V

10 ADJ Backlight Adjust PWM Dimming (100Hz-30KHz,

Hi: 2.0~3.3V,Lo : 0~0.8V)

Date : 2017/08/29

AMPIRE CO., LTD. 1




6. Optical Specifications

ltem Symbol |Condition| Min. Typ. Max. | Unit Note
Contrast CR 600 900 - (1)(2)
Response | Rising ]
time Falling TR+TF 30 40 msec (1 )(3)
White luminance Y, 400 600 i cd/m? | (@)
(Center) (1.=850mA)
Whit Wy ©=0 | 0.251 | 0.291 | 0.331
ite
w, | Normal | 0.288 | 0.328 | 0.368
R, | V'®WIN9 | 5613 | 0.653 | 0.703
Color  Red g angle 1) 1hp | 0342 | 0.382
chromaticity s 0264 0304 | 0.344
(CIE1931) | Green X :
G, 0.581 0.621 | 0.661
~ 0104 | 0144 | 0.184 (1))
ole g, 0.054 0094 | 0.134
oL 80 85 -
lor o 80 85
Viewing R CR>10
angle Ou 80 85 -
Ver.
Op 80 85 -
Brightness uniformity | Buyni ©=0 70 80 - % (5)
Optima View Direction Free (6)
Note (1) Definition of Viewing Angle:
By
/| 12" o'clock
/| ®=90°
A\ .'II
t )L ; F / I;" :,L : Br , _'f
Gl P e il
k 'D/ :.-"
7 K ki
6’ o'élock
() =270°
Date : 2017/08/29 AMPIRE CO., LTD. 12




Note (2) Definition of Contrast Ratio (CR):
measured at the center point of panel

Luminance with all pixels white
CR=

Luminance with all pixels black

Note (3) Definition of Response Time : Sum of Trand Tr

white(TFT OFF) | black f_j_j_""l r (TFT ON) white(TFT OFF)
Tnr T
. — . — -—

100% - i B s e e

goq_i’ R OB e, B SR L -,""” i B i i e J i e
Optical
rESponse ID”'U iEmimsisasamimEs .....:I'_k................,I.._T.............. :I ..... SRR e

0% e =

» ftime

Note (4) Definition of optical measurement setup

LCD Panel
/‘ Field = 1°

4

Photo-detector (BM-5A)

120cm
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Note (5) Definition of brightness uniformity

16.67%

50.00% 83.33%

@1’ S @}’_“_

[ |
I |
l |
| |
[ |
[ |

@Yl_ ______ @1@_-_

1T—— 16.67%

—— 50.00%

T—— 83.33%

Luminance uniformity

(Min Luminance of 9 points)

x100%

(Max Luminance of 9 points)

Note (6) : Rubbing Direction (The different Rubbing Direction will cause the

different optima view direction.

Date : 2017/08/29
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7. ELIABILITY TEST CONDITIONS

Test Item Test Conditions Note
High Temperature Operation 85 3 C ,Dry t=240 hrs Low
Temperature Operation -30 3 C, Dry =240 hrs
High Temperature Storage 85 3 C, Dry t=240 hrs 1,2
Low Temperature Storage -30 3 C,Dry t=240 hrs 1,2
30C~ 25C~ 85C
Thermal Shock Test 30min. 5min. 30 min.(1cycle) (1,2
Total 100 cycle(Dry)
Storage Humidity Test 60 C, Humidity 90%, 240 hrs 1,2
Sweep frequency : 10 ~ 55 ~ 10 Hz/1min
. . , Amplitude : 0.75mm
Vibration Test (Packing) Test direction : X.Y.Z/3 axis 2
Duration : 30min/each axis

Note 1 : Condensation of water is not permitted on the module.
Note 2 : The module should be inspected after 1 hour storage in normal conditions
(15-35°C , 45-65%RH).
Definitions of life end point :

Current drain should be smaller than the specific value.
Function of the module should be maintained.
Appearance and display quality should not have degraded noticeably.
Contrast ratio should be greater than 50% of the initial value.

Date : 2017/08/29 AMPIRE CO., LTD. 15




8. GENERAL PRECAUTION

8.1 Use Restriction
This product is not authorized for use in life supporting systems, aircraft
navigation control systems, military systems and any other application where
performance failure could be life-threatening or otherwise catastrophic.

8.2 Disassembling or Modification
Do not disassemble or modify the module. It may damage sensitive parts inside LCD
module, and may cause scratches or dust on the display. AMPIRE does not warrant the
module, if customers disassemble or modify the module.

8.3 Breakage of LCD Panel

(1) If LCD panel is broken and liquid crystal spills out, do not ingest or inhale liquid
crystal, and do not contact liquid crystal with skin.

(2) If liquid crystal contacts mouth or eyes, rinse out with water immediately.

(3) If liquid crystal contacts skin or cloths, wash it off immediately with alcohol and
rinse thoroughly with water.

(4) Handle carefully with chips of glass that may cause injury, when the glass is
broken.

8.4 Electric Shock
(1) Disconnect power supply before handling LCD module.
(2) Do not pull or fold the LED cable.
(3) Do not touch the parts inside LCD modules and the fluorescent LED’s
connector or cables in order to prevent electric shock.

8.5 Absolute Maximum Ratings and Power Protection Circuit
(1) Do not exceed the absolute maximum rating values, such as the supply
voltage variation, input voltage variation, variation in parts’ parameters,
environmental temperature, etc., otherwise LCD module may be damaged.
(2) Please do not leave LCD module in the environment of high humidity and high
temperature for a long time.
(3) It's recommended to employ protection circuit for power supply.

Date : 2017/08/29 AMPIRE CO., LTD. 16



8.6 Operation

(1) Do not touch, push or rub the polarizer with anything harder than HB pencil
lead.

(2) Use fingerstalls of soft gloves in order to keep clean display quality, when
persons handle the LCD module for incoming inspection or assembly.

(3) When the surface is dusty, please wipe gently with absorbent cotton or other
soft material.

(4) Wipe off saliva or water drops as soon as possible. If saliva or water drops
contact with polarizer for a long time, they may cause deformation or color
fading.

(5) When cleaning the adhesives, please use absorbent cotton wetted with a little
petroleum benzene or other adequate solvent.

8.7 Mechanism
Please mount LCD module by using mounting holes arranged in four corners
tightly.

8.8 Static Electricity

(1) Protection film must remove very slowly from the surface of LCD module to
prevent from electrostatic occurrence.

(2) Because LCD modules use CMOS-IC on circuit board and TFT-LCD panel, it
is very weak to electrostatic discharge. Please be careful with electrostatic
discharge. Persons who handle the module should be grounded through
adequate methods.

8.9 Strong Light Exposure
The module shall not be exposed under strong light such as direct sunlight.
Otherwise, display characteristics may be changed.

8.10 Disposal
When disposing LCD module, obey the local environmental regulations.

8.11 Others
Do not keep the LCD at the same display pattern continually. The residual image will

happen and it will damage the LCD. Please use screen saver.

Date : 2017/08/29 AMPIRE CO., LTD. 17



9. OUTLINE DIMENSION

_ [ _zmi RELEASE

NY

g [R(G|B () _
2605405 LCW
9 290:03 VA Bezsl
A Block A=A o 253 UNLD EF_I_
CN1 3 B
1 [ RX3+ = m
2 [ Rx3—
3 | BIST i
|4 | SELES :El_*l
5 | GND
6 | RXC+ -B
7 | RXC— mm
8 | GND w |w w
9 | RX2+ a3
10| Rx2— CN2 2|3
11] GND 1]wv L |*
12| RX1+ 2|vi
13| RX1— 3w
14 GND 4w F
15| RX0+ 5 | VGND —
16 RXO— 6 | VGND - H I NHH [s
17] reLR 7 | VGND A
18] reuD 8 | VGND =
19| vDD g |EN -
20| VDD 10] ADJ mm
Note:
1. Unless indicated, Tolerance "+0.3"
2. UV Glue For OLB Protection.
3. LCM Connector Recommend STARCONN 076820—0048RA—-G4
or JAE FI-SEB20P—HFE or Equivalent. g
4. Backlight Connector Recommend ACES 1208-01001—-HO1 or Equivalent. AIPIRE ERkATHAE
1 7 TOLERANCE GRADE()] 4 DIN. DWN. TONY w._-umnna o] T
2 MM -
3 . T o SITE 10247687
) m (121"
- Lk PARTS No.LCM |aPPD. DATE DWE. NO.
0 frz] 10247682 ImomquELE 1ar 1
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VGND [
VGND
VGND
VGND
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17| reLR

MBESELD

18] reUD
19| vDD
20| VDD

—
wn
=]
rs
oo [ o fon [+ [ea [po|—

EN
ADJ

&

. Unless indicated, Tolerance "+0.3"

. UY Glue For OLB Protection.

. LCM Connector Recommend STARCONN 076820—0048RA—-G4
or JAE FI-SEB20P—HFE or Equivalent.

. Bocklight Connector Recommend ACES 1208—01001—HO1 or Equivalent.

I axmenn

7

TOLERANCE GRADE(+
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DWN.
TONY
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TITLE
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i
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1
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