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1. INTRODUCTION

12.3 inch 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 timing controller IC on TFT Panel, PCBA, White
LED Back-light . This TFT LCD has a 12.3-inch diagonally measured active display area
with 1280 horizontal by 480 vertical pixel array resolution.

1.1. The PCBA is an interface board for Ampire 12.3” 1280x480 LCD module.
Include the following Circuit:

® |LVDS Receiver IC: Input 18bit LVDS signal to 18 bit TTL RGB.

® | ED driver : Host can turn on the LED Back-light and control the LED brightness.

® MCU : Setting the register value of the T-COM IC and control the power on

sequence.
® TFT power circuit: Generate the all the necessary TFT power voltage.
® Optional connector for control the Cap Touch Key and ambient light sensor.

2. PHYSICAL SPECIFICATIONS

Item Specifications Remark
LCD size 12.3 inch(Diagonal)
Apsect ratio 8:3
Driver element Active matrix TFT in LTPS technology
Display resolution 1280 (W) x 3 (RGB) x 480 (H) dots
Display mode Normally White, Transmissive
Pixel Size 0.228 (W) x0.228 (H) mm
Active area 291.84 (W) x 109.44 (H) mm
Color arrangement R.G.B-stripe
Interface LVDS
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3. ABSOLUTE MAX. RATINGS

Item Symbol | Min. Max. Unit Note
Supply voltage range VDD -0.3 4 \% Q)
;EEpBri\‘/’S:age ange VLED | -0.3 125 Y, (1)
Voltage range at any terminal Vi -0.3 | vDD +0.3 \
Operating Temperature Top -30 +85 °C
Storage Temperature Tstg -40 +90 °C

Note : All voltage values are with respect to the GND terminals unless otherwise noted.
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4. ELECTRICAL CHARACTERISTICS
4.1. Power Specification

Item Symbol Min. Typ. Max. Unit Note

Logic Supply Voltage VDD 3.0 3.3 3.6 \

LED driver supply VLED | 50 |120| 122 | vV

voltage

VDD Current IDD -- (175) -- mA (1)

LVDS DRIVER DC SPECIFICATIONS

Differential Output VOD 250 350 450 mvy

Voltage

Change in VOD

between

Complimentary Output AVOD N N 3 mv

(S:?rtr?r?lon Mode RL=1000hm
VOC 1.125 1.25 1.375 \Y

Voltage

Change in VOC

between

Complimentary Output AVOC N B 35 mv

States

LVDS RECEIVER DC SPECIFICATIONS

Differential Input High VTH £ B +100 my

Threshold -

Differential Input Low voc=+l2v

Threshold VTL "R B B mv

Notel: Ta=25°C , Display pattern : All Black
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4.2. LED BACKLIGHT DRIVER UNIT

Item Symbol Min. Typ. Max. Unit Note

Input Voltage VLED 5 12 12.2 \%
100%

Input Current ILED -- 850 -- mA PWM duty
ADJFrequency Fpwm 100 200 Hz
LED Forward oo
current IF -- 600 -- mA Ta=25°C
LED Forward IF=600mA,
Voltage VE 12.8 v Ta=25°C

Note 1: Ta means ambient temperature of TFT-LCD module.

Note 2: VLED, ILED are defined for LED B/L. (100% duty of PWM dimming)

Note 3: IF, VF, Fpwm are defined for LED Driver.

Note 4: If the module is driven by high current or at high ambient temperature &
humidity condition. The operating life will be reduced.

Note 5: the structure of LED B/L shows as below.

OO o
SiCICIC]
SiCiSIS]
NN AN
<«—]LED = 60CmA o LED A
PWM Dimming Control
Luminance
Bright
F=100~200Hz
<+“—>
VIE
Luminance
Dark
Duty(0%) Duty(10C%) VIL
Date: 2014/10/28 AMPIRE CO,, LTD. 6



5. Optical Specifications

- Values :
Iltem Symbol Condition - Unit Remark
Min Typ | Max
oL 8=18099 o’clock) | 55 60 -
Viewing angle Or 08=093 o’clock) 55 60 -
degree | Note 1
(CRz10) or 0=90912 o’clock) | 50 55 - J
B8 8=27096 o’clock) | 50 55 -
Response Ton - 15 20 M Note 2
: sec
time Tore 5 8 Note 3
Contrast ratio CR 300 500 - - Note 4
Color Wx Normal 0.26 | 0.31 |0.36 - Note 2
- 8=b=0° Note 5
chromaticity Wy 0.28 | 0.33 | 0.38 - Note 6
Luminance L 800 | 1000 cd/m® | Note 6
Luminance Yu 70 | 80 | - % Note 7
uniformity
NTSC - - - 50 - %

Test Conditions:

1. vDD=3.3V, IL=600 mA (Backlight current), the ambient temperature is 25C.
2. The test systems refer to Note 2.

Note 1: Definition of viewing angle range

Normal line
B=p=0°
$=90°
) 12 o'clock direction
r.l'j: l};’
Eb'/.——- f : (’)‘
=~ F7 | NP
-~ i ’
| ‘,‘eB f} //
| -
$=180° ‘I =0°
) Active Are
y LCM
Fig.6-1 Definition of viewing angle $=270°

6 o'clock
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Note 2: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 30 minutes operation, the optical
properties are measured at the center point of the LCD screen. (Viewing angle is measured by ELDIM-EZ
contrast/Height :1.2mm, Response time is measured by Photo detector TOPCON BM-7, other items are

measured by BM-5A/ Field of view: 1°/Height: 500mm .)

Photo detector Mormal line
T §=0=0°
$=90°
12/c‘clock direction
500mm -
Ve
i
®=180° / ; / $=0°

| s

s

P=270°
6 o'clock direction

// ,,géi:e v /ﬁ

Fig. 6-2 Optical measurement system setup

Note 3: Definition of Response time

The response time is defined as the LCD optical switching time interval between “White” state and “Black”
state. Rise time (TON) is the time between photo detector output intensity changed from 90% to 10%. And
fall time (TOFF) is the time between photo detector output intensity changed from 10% to 90%.

(“fuhite (TFT OFF) Black (TFT ON}) White (TFT DFF))

. 100%
90% == ——

Photo detector output
(Relative value)

Fig. 6-3 Definition of response time
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Preliminary
The contents of this document are confidential and must not be disclosed wholly or in part to any
third part without the prior written consent of AMPIRE CO., LTD

Note 4: Definition of contrast ratio

Brightness @ “White" state
Brightness @ "Black” state

Caontrast ratio (CR) =

Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: All input terminals LCD panel must be ground while measuring the center area of the
panel. The LED driving condition is IL=600 mA.

Note 7: Definition of Luminance Uniformity

Luminance Uniformity (Yu) = —Bmm

max

5/6W
1/2W
1/6W

Constant
Current
TDBmA 5/6L

1/2L
K

DC Current meter

ORONO
ORONO
ORONO

1/6L

Bmax. The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.
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6. INTERFACE
6.1. CN1: LVDS INTERFACE CN1: HRS DF19G-20P-1H or Equivalent
Pin No.| Symbol I/O0 Description Note

1 VDD P |Power supply for digital circuit (3.3V)
2 VDD P |Power supply for digital circuit (3.3V)
3 GND P |Power ground
4 GND P |Power ground
5 INO- | |LVDS receiver negative signal channel 0
6 INO+ | |LVDS receiver positive signal channel O
7 GND P |Power ground
8 IN1- | |LVDS receiver negative signal channel 1
9 IN1+ | |LVDS receiver positive signal channel 1
10 GND P |Power ground
11 IN2- | |LVDS receiver negative signal channel 2
12 IN2+ | [LVDS receiver positive signal channel 2
13 GND P |Power ground
14 CLK- | |LVDS receiver negative signal clock
15 CLK+ | |LVDS receiver positive signal clock
16 GND P |Power ground
17 NC - |No connection
18 NC - |No connection
19 GND P |Power ground
20 GND P |Power ground

6.2. ZIF connector Pitch 1.0 x 10 Pin

Pin No.| Symbol /0 Description Note
1 VLED P . .
5 VLED P Power supply for LED Driver circuit.
3 GND, F Power ground
4 GND P
5 ADJ | |Adjust the LED brightness by PWM
6 NC - |No connection
7 NC - |No connection
8 NC - |No connection
9 NC - |No connection
10 NC - |No connection
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6.3. CN3 S2B-EH or Equivalent

PIN NO.| SIGNAL LEVEL FUNCTION
1 VLED P Power supply for LED Driver circuit.
2 GND Heater Power GND

(NoteL: CN2 Pin1,2 and CN3 Pinl are VLED pin. Internally connected together. Do not supply
different voltage at the same time.)

Date: 2014/10/28
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7. BLOCK DIAGRAM

| LCD Connector | | LED B/L Connector
No function No function
in_this.P/N in this P/N
TFT LED
MCU Power Driver
Circuit Circuit
A A A A
LVDS Receiver
IC
No fulction
in thig P/N
| ZIF P1.0 10 PIN | | ZIF P1.0 10 PIN
1,2. VDD 1.VLED
3,4. GND 2.VLED
5,6. INO-,INO+ 3.GND
7. GND 4.GND
8,9. IN1-,IN1+ 5.ADJ
10. GND 6.NC
11,12. IN2-,IN2+ 7.NC
13. GND 8.NC
14,15. CLK-,CLK+ 9.NC
16. GND 10.NC
17,18. NC
19,20. GND
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8. LVDS Input Data Format

RxCLKIM —\ /7

wm (ool Y (=) w)
wane (e )
e (o))

Note : R/G/B data 5 : MSB, R/G/B data 0 : LSB

Signal Name Description Remark
R5 Red Data 5 (MSB)
s Red Data Red-pixel Data
R? Red Data 2 Each red pixel's brlghtnegs data
R1 Red Data 1 consists of these 6 bits pixel data.
RO Red Data O (LSB)
G5 Green Date 5 (MSB)
G4 Green Date 4 Green-pixel Data
G3 Green Date 3 A

Each green pixel’s brightness data
G2 Green Date & consists of these 6 bits pixel data
Gl Green Date 1 '
GO Green Date 0 (LSB)
B5 Blue Data 5 (MSB)
B4 Bl R~ Blue-pixel Data
B3 Blue Data 3 R

Each blue pixel’s brightness data
B2 Qg Pata 2 consists of these 6 bits pixel data
Bl Blue Data 1 '
BO Blue Data 0 (LSB)
Eigtﬁ:w LVDS Clock Input
DE Display Enable
VS Vertical Sync
HS Horizontal Sync
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9. AC Timing characteristic
9.1. AC Timing characteristic of LVDS

Switching Characteristics
Vee =3.0-3.6V, Ta=-10- +70 °C

RECEIVER

tRCP CLK OUT Period 11.76 T 50.0 ns
tRCH CLK OUT High Time 4T/7 ns
TRCT CLK OUT Low Time 3177 ns
tRCD RCLK+/- to CLK OUT Delay 5T/7 ns
tRrs TTL Data Setup to CLK OUT 3T/7-2.5 ns
tRH TTL Data Hold from CLK OUT 4T/7-3.5 ns
CTLH TTL Low to High Transition Time 3.0 5.0 ns
tTHL TTL High to Low Transition Time 3.0 5.0 ns
L RIP] Input Data Position 0 (T=11.76ns) -0.4 0.0 0.4 ns
tRIPO Input Data Position 1 (T=11.76ns) T/7-0.4 T/7 T/7+0.4 ns
LRIPG Input Data Position 2 (T=11.76ns) 2T/7-0.4 2T/7 2T/7+0.4 ns
tRIPS Input Data Position 3 (T=11.76ns) 3T/7-0.4 3T/7 3T/7+0.4 ns
tRIP4 Input Data Position 4 (T=11.76ns) 4T/7-0.4 AT/7 4T/7+0.4 ns
tRIP3 Input Data Position 5 (T=11.76ns) 5T/7-0.4 5T/7 5T/7+0.4 ns
tRIP2 Input Data Position 6 (T=11.76ns) 61/7-0.4 6T/7 6T/7+0.4 ns
{RPLL Phase Lock Loop Set 10.0 ms
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RECEIVER DEVICE
L RIP2
LrIP3
t RIP4
Lr1PS
L RIP6
L RIPO
LRIP1 —p

[ vaitt-ov \I

Y

Y

A A A A A
Y

Y

ECLE~+

g

A
=
=
()

—— RCH—
A T - ——|
crx out f % \—/Z v 20V
Lrcp S RN . l
| -— RS | |g—p| ‘RH
200 - 2.0V
Ex0-Rx6 X X ) & DATA VALID _
0.8V 0.8V

Note:
1) Vdiff = (RA+) - (RA-), ... (RCLK+)-(RCLK-)
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9.2. Timing characteristic of Panel

T1

CLOCK 1 1 —\1_/—\1_/
RGB >< 18T >< ZNC >< 3RC >
DATA

DE

CLOCK

T2

HSYNC

T4
T3
oe f

T5

sove [T UUTUTTUUTULD U
v ] T

DE

HPW=5 ; HBP=16 ; HFP=70 , VPW=1,VBP=3,VFP=18

ITEM SYMBOL MIN TYP MAX UNIT
Clock Frequency 1/T1 31.26 41.34 43 MHz
HSYNC Plus Wide T2 5 clocks
HSYNC to DE T3 16 Clocks
Horizontal Display Period T4 1280 Clocks
Horizontal total Period T5 1366 Clocks
VSYNC Plus Wide T2 1 Lines
VSYNC to DE T6 3 Lines
Vertical Display Period T7 480 Lines
Vertical total Period T8 501 Lines
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9.3. Power ON/OFF Timing

T1
£ 90% 90%
9 0,
Power Supply VDD 10% 10%
Iz T5
LVDS Signal 10% 7 VALID < 10%
T3 T4
Backlight On
Value _
Symbol _ Unit
Min. Typ. Max.
Tl 0.5 - 2 us
T2 0 20 30 ms
T3 200 - - ms
T4 200 - - ms
T5 0 20 30 ms
T6 0.5 - 2 us
T7 1000 - - ms
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10.OUTLINE DIMENSION
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(N7

1 [VLED

2 |[GND

(N2

T [VLED

2 [VLED

3 |GND ' 317,040, ' 84203

4 |GND 149403 | 304,0¢0.4 14,9803

5 |ADJ (1351

6 |NC 40.85] 7

7 [NC

8 [NC

o ° o °

% ) vz —
[T | T

(N1 J N6 Em g0 w m“mmﬁc_m e

1 |vDD 11| RX2— ] 50 [ VI ~34

2|vbD 12| Rx2+ = _mo: Eh

3|GND___ 13 GND o . g

4[oND 4] clk— —4 _.mnz

5 [INo— 15[ cLk+ 3 1|

6 [IN0O+ _ |16] GND 3 T/

7 [GND___fi7| NG 4] " = o

8 lINT— U8 NC E _k.P_ 1650502 = [ (236610} | 08 EE

9 [INT+__[i9] GND : " i

10[GND___PO| GND
Note: .

1. Unless indicated, Tolerance "+0.5” Back View

2. UV Glue For OLB Protection.

3. CN1:P1.0 MOEZ\O_“;OOIMMOOII._@ or Equivalent

4, CN2:P1.0 10PIN/106H10—011001-T1—R or Equivalent

5. CN7:DIP P2.5X2PIN 90" MPHRF—102TTW717 or Equivalent XX\

6. LCD 1280X3(R.G.B)x480=> 12.3" Digital TFT LCD AGDEIRE 0 & L & F4H
1 7 TOLERANCE GRADE(+)| 4 B DIM, DWN. DATE TITLE
2 8 MM EMILY 10-01-14
8 9 IE NO. CHE. DATE ‘_ NmOLva\PlON
4 10
5 11 PARTS NO.LCM—1|APPD. DATE DWG. NO.
6 12 1280480A—02 *1.41008MA|SHEET 1 0F 1
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