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1. Features

7 inch Amorphous-TFT-LCD (Thin Film Transistor Liquid Crystal Display) module.
This module is composed of a 7”7 TFT-LCD panel, LED backlight, LED driver unit,

power circuit unit and pcap touch screen.

(1) Construction: 7” a-Si TFT active matrix, White LED Backlight and power & LED

driver.

2) Resolution (pixel): 1024(R.G.B) X600

3) Number of the Colors : 16M colors ( R, G, B 6 bit digital each)

4) LCD type : Transmissive , normally White

6) Power Supply Voltage: 3.3V for logic voltage, 5V or 12V for LED driver circuit.
7) Viewing Direction: 6 O’clock (Gray Inversion)

(
(
(
(5) Interface: LVDS interface 6bit (default), 8bit by jumper setting.
(
(
(

8) PCAP touch screen with ILI2511 touch controller (USB).

2. PHYSICAL SPECIFICATIONS

Item Specifications unit
LCD size 7 inch (Diagonal)
Resolution 1024 x 3(RGB) x 600 dot
Dot pitch 0.15(W) x 0.15(H) mm
Active area 153.6(W) x 90.0(H) mm
Color arrangement RGB-stripe
interface LVDS
Brightness 425 cd/m?
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3. ABSOLUTE MAX. RATINGS

Values
Item Symbol UNIT Note
Min. Max.

VDD -0.3 4.2
Power voltage \%

VLED -0.3 14
Operation temperature TOP -20 70 C
Storage temperature TST -30 80 T

The following values are maximum operation conditions , If exceeded , it may
cause faulty operation or damage
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4. ELECTRICAL CHARACTERISTICS
4-1 Typical Operation Conditions

Values
Item Symbol Unit Remark
MIN TYP | MAX
Power Voltage Vob 3.0 3.3 3.6 V Note 1,2
Power Consumption 15%5) -- 180 -- mA | Black pattern
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4-2 LED Driving Conditions

Values
Item Symbol Unit Note
Min. Typ. Max.
LED Driver Power
Voltage Vieo 5 B 12 v
VLED=5V
ADJ=3.3V
- 800 -- mA (duty
LED Driver Current | 100%)
Consumption LED VLED=12V
ADJ=3.3V
- 340 -- mA (duty
100%
ADJ signal fowm 5 25 | 100K Hz
frequency
ADJ signal logic Vv 1.2V VLED Vv Note(3)
level High ADJH '
ADJ signal logic
level Low VADJ_L 0 - 04 V Note(3)
LED voltage VAK 14 -- 18 \%
LED forward " _ 180 _ mA Ta=25°C
Current Note(1)
LED life time -- -- 30,000 -- Hr Note(2)

Note (1) The constant current source is needed for white LED back-light driving.
When LCM is operated over 60 deg.C ambient temperature, the I gp of the

LED back-light should be adjusted to 135mA.

225
180

135

90

45

Allowable Forward Current IF (mA)

20 10 O

10 20 30 40 50 60
Ambient Temperature Ta (C)

70
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Note (2) Brightness to be decreased to 50% of the initial value(Ta=25°C).

Note (3) VLEDADJ is PWM signal input. It is for brightness control.
There are 3 Groups LED shown as below , VAK =16.5V , IAK =180mA.

P

DA
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4-3 Power Sequence

VCC power and LED on/off sequence are as follows. Interface signals are also shown in the

chart. Signal shall be Hi-Z state or low level when VDD is off.

! ]

10% 1, |

Power supply VCC L ;
)

90%
A\;Tw% 7£
N (]

- i |
p 1! H !
I e——> ! :
i T2 Valid data ON ! !
Interface signal i i
O M. i |
| T3 T4 — H
| B/L ON i TS i N
Power supply for OFF ' ' OFF ! T6 |
Backlight unit
Parameter . SPEC. Unit
Min. Typ. Max.
T1 1 - 2 [ms]
T2 0 60 100 [ms]
T3 200 - - [ms]
T4 200 - - [ms]
TS 1 - - [ms]
T6 1000 - - [ms]
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5. Optical Specifications

Values
Item Symbol | Condition Unit Note
Min. Typ. Max.
® =180°
oL (9 o’clock) 65 75 -
®=0°
OR , 65 75 --
Viewing angle (3 o'clock)
degree | Note1
(CR=10) T ® = 90°
0 (12 o’clock) 65 70 B
¢ =270°
6B (6 o’clock) 65 75 --
TON -- 20 30 msec
Response time Note3
TOFF -- 20 30 msec
Contrast ratio CR 500 700 -- -- Note4
Color WX 0.249 | 0.299 | 0.349 - Note5
chromaticity | \yy 0273 | 0323 | 0373 | - | Noteo
Luminance L 340 425 - cd/m? | Note6
Value .
Parameter Min. . Typ. Max. Units
Tl 0.5 yormar 10 [ms]
T2 0 U=%=Y 40 50 [ms]
T3 200 - - [ms]
T4 0.5 - 10 [ms]
TS 10 - - [ms]
T6 10 - - [ms]
T7 0 - - [ms]
T8 10 - - [ms]
T9 - - 10 [ms]
T10 110 - - [ms]
T11 0.5 16 50 [ms]
T12 - - 100 [ms]
T13 1000 - - [ms]
Transmittance Tr -- 3.5 -- %
Test Conditions:
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1. VLED =12V, lak = 180mA (Backlight current), the ambient temperature is
25C.
2. The test systems refer to Note 2.

Note 1 : Definition of viewing angle range

Normal line
6=0=0"

®=90°

12 o'clock direction

."ll-lli /f

e ___---..___th l ///
T o 81; ""\'IER -~ ]
®=180° & /’y /
i Py ®=0"
IAgti’ve Area

©=270°
6 o'clock direction

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.
(Response time is measured by Photo detector TOPCON BM-7, other items are
measured by BM-5A/Field of view : 1° / Height : 500mm.)
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Photo detector

500mm

Normal line
g=9=0°

®=90°
12 o'clock direction

/7
/7

$=180° J

d

-

Active Area
\G

LCD Panel

d
s

Z// © ®=270°

6 o'clock direction

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%.

(cﬁ/hite (TFT OFF)

Black (TFT ON)

White (TFT DFF))

. 100%

P

90%

Photo detector output
(Relative value)

Ton

Note 4 : Definition of contrast ratio

Luminance measured when LCD on the “White” state

Contrast ratio (CR) =

Luminance measured when LCD on the “Black” state
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Note 5 : Definition of color chromaticity (CIE1931)
Color coordinated measured at center point of LCD.
Note 6 : All input terminals LCD panel must be ground when measuring the center

area of the panel.

6. INTERFACE
CN2
Pin No.| Symbol 110 Description Note
1 VDD P |Power Voltage for Logic: 3.3V
2 VDD P |Power Voltage for Logic: 3.3V
3 GND P |Ground
4 GND P |Ground
5 INO- | |- LVDS differential data input
6 INO+ | |+ LVDS differential data input
7 GND P |Ground
8 IN1- | |- LVDS differential data input
9 IN1T+ | |+ LVDS differential data input
10 GND P |Ground
11 IN2- | |- LVDS differential data input
12 IN2+ | |+ LVDS differential data input
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13 GND P |Ground

14 CLK- | |- LVDS differential data input

15 CLK+ | |+ LVDS differential data input

16 GND P |Ground

17 IN3- | |- LVDS differential data input

18 IN3+ | |+ LVDS differential data input

19 VLED P |Power supply for backlight: 5V OR 12V
20 ADJ | |LED PWM signal

| :input, O : output, P : power

CN3
Pin No.| Symbol 110 Description Note
1 VLED P |Power supply for backlight: 5V OR 12V
2 GND P |Ground
3 NC No Connect
4 ADJ P |LED PWM signal
5 NA No Connect
NOTE :
(1) ADJ is PWM signal input. It is for brightness control.
ITEM SYMBOL | MIN | TYP | MAX | UNIT
ADJ signal frequency frwm 5 25 100 KHz
ADJ signal logic level High VIH 1.2V -- VLED \%
ADJ signal logic level Low VIL 0 -- 04 \%
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7. TIMING CHARACTERISTICS

7-1 AC Electrical Characteristics

Values _
Parameter Symbol Unit Remark
MIN TYP MAX
Clock frequency Rxrck | 40.8 51.2 71
Input data skew margin | Trskm | 500 -- --
Clock high time Tivew - | (7" Rarck) | -
Clock low time Tiver - | 3/(7" Ryrcik) --
) |
cup N MRyrek |
| I | Bl
I I
CLKN Previous l _:
Cycle 'I1 1 Cycle 'I
1'IIRXFCLK
L) I I ] I I L) I ]
] 11 1 1 | N | 1 1
SEE [ 11 11 1 1 1
_l ] [ I 11 [ | T 1 T T L |
1
DATA — — 7] ES — — — —
R - S ] 1 1 1
et N R
Rsposztm:‘n] :‘_'l 11 & ~ ' 1
A
RspcsZ(maxJ l‘—.t‘-’: N ~ : :
1 I -~ A |
Rspos?tmin: : 'J' < < ] 1
Rspos?(max: Ml ' N ~ .!
[ Y%
! ~
1 Ideal strobe position M
f 1L 1
I [ | |
I :LTSWJ: I
TRSKM I I TRSKM
I I | I
I { | I
I Rspos(m h_ Rspos(ma)q I
1 1 1 1
Ideal TX Pulse Position Ideal TX Pulse Position
Trekm: Receiver strobe margin
spos: Receiver strobe position
sw - Strobe width (Internal data sampling window)
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7-2 DC Electrical Characteristics

Values
Item Symbol Unit Note
Min. Typ. Max.
Differential input
high Threshold RxvTH - - +0.1 V
voltage Ryvem=1.2V
Differential input low | g 0.1 ) ) vV
Threshold voltage X/TH '
Input voltage range Ruin 0 ) 24 v
(singled-end)
Differential input
common mode Rwem | [Viol/2 i 2-4|'/|2VID V
voltage
Differential voltage |Vip| 0.2 - 0.6 \%
Differential input RV, 10 i +10 UA
leakage current
Single-end Signals
T PINDX-NINDx=-|Vp|<R, 7, ="LOW" ———
Ryyey = AT i, s Y, s, | Differential Input Voltage
||V|[)|
PINDX Iy — /N e
PINDX-NINDxX=|V,p|>R,7="HIGH"| -
i xVCM
GND

Differential Signal

PINDx-NINDx
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7-3 Timing

Values
Item Symbol Unit Note
Min. Typ. Max.
Clock Frequency fok | 408 | 512 | 67.2 | MHz | amerate
Horizontal display thd 1024 DCLK
area
HS period time th 1114 1344 1400 DCLK
HS Blanking thb 90 320 376 DCLK
Vertical display area tvd 600 H
VS period time tv 610 635 800 H
VS Blanking thb 10 35 200 H
Date : 2018/2/12 AMPIRE CO., LTD. 16




Default setting: 6bits LVDS input. (JP2 on PCBA)

6bit LVDS input

I EBEREDHEHED ED ED &

INCD < RD
INCA < &1
INCZ ( L H

)

000000
O 6D & € O O O &

X =

Sbit LVDS input

)
)
)

X
X

&)
XXX EC

D € €5 €5 €5 &8 €

X

XXX
XX O X

z & =1 4 2
] z 3 H H
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8. Projected capacitive-type TOUCH PANEL ELECTRICAL
SPECIFICATION

Basic Characteristic

ITEM | SPECIFICATION
Type ||Pr0jective Capacitive Touch Panel
Activation [ Multi-finger
X/Y Position Reporting ||Absolute Position

Touch Force

||No contact pressure required

Calibration ||No need for calibration
Report Rate ||Appr0x. 100 points/sec
Interface ||USB
Control IC [ILI12511
Conductive susceptibility
TEC/EN61000-4-6 10Vrms
Radiated Susceptibility
IEC/EN61000-4-3 30V/m

Cover Glass

||1.lmm chemically strength glass with black b0rder|

Bonding method

|CG to sensor: optical bonding

|TP module to LCM: tape bonding

Specify the normal operating condition
(GND=0V)

Item Symbol | Min. Typ. Max. Unit | Note

Power Supply Voltage VIN 4.75 5.0 5.25 Vv

Power Consumption IvIN T.B.D mA
Interface

Pin No. [Symbol |Function

1 GND POWER GND

2 D- USB Data-

3 D+ USB Data+

4 VIN USB power input 5V

5 NC No connection

6 NC No connection
Date : 2018/2/12 AMPIRE CO., LTD. 18




9. RELIABILITY TEST CONDITIONS

Test Item Test Conditions Note
High Temperature Operation 70+3°C, =240 hrs
Low Temperature Operation -20+£3°C, t=240 hrs
High Temperature Storage 80+3°C, t=240 hrs 1,2
Low Temperature Storage -30+£3°C, t=240 hrs 1,2
Storage gt _ngh Temperature 40°C, 85% RH . 240 hrs 12
and Humidity
-20°C ~ 25°C~ 70°C

Thermal Shock Test 30min. 5 min. 30 min. (1 cycle) 1,2

Total 100 cycle(Dry)

Sweep frequency : 10 ~ 55 ~ 10 Hz/1min

Vibration Test (Packing) Amplitude : 0.75mm 2

Test direction : X.Y.Z/3 axis
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).

Note 3 : The module shouldn’t be tested more than one condition, and all the test

conditions are independent.

Note 4 : All the reliability tests should be done without protective film on the module.

Definitions of life end point :

Contrast ratio should be greater

Current drain should be smaller than the specific value.
Function of the module should be maintained.

than 50% of the initial value.

Appearance and display quality should not have degraded noticeably.

Date : 2018/2/12
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10. GENERAL PRECAUTION
10-1 Safety

Liquid crystal is poisonous. Do not put it your month. If liquid crystal touches
your skin or clothes, wash it off immediately by using soap and water.

10-2 Handling

1. The LCD panel is plate glass. Do not subject the panel to mechanical
shock or to excessive force on its surface.

2. The polarizer attached to the display is easily damaged. Please handle it
carefully to avoid scratch or other damages.

3. To avoid contamination on the display surface, do not touch the module
surface with bare hands.

4. Keep a space so that the LCD panels do not touch other components.

5. Put cover board such as acrylic board on the surface of LCD panel to
protect panel from damages.

6. Transparent electrodes may be disconnected if you use the LCD panel
under environmental conditions where the condensation of dew occurs.

7. Do not leave module in direct sunlight to avoid malfunction of the ICs.

10-3 Static Electricity

1. Be sure to ground module before turning on power or operation module.
2. Do not apply voltage which exceeds the absolute maximum rating value.

10-4 Storage

1. Store the module in a dark room where must keep at +25+10°C and
65%RH or less.

2. Do not store the module in surroundings containing organic solvent or
corrosive gas.

3. Store the module in an anti-electrostatic container or bag.

10-5 Cleaning
1. Do not wipe the polarizer with dry cloth. It might cause scratch.

2. Only use a soft sloth with IPA to wipe the polarizer, other chemicals might
permanent damage to the polarizer.
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10.6 Mechanism (if the LCM using air bonding)

(1) Please mount LCD module by using mounting holes arranged in four corners
tightly.

(2) The square adhesive tape which is between the touch panel and display can’t
provide well supporting in the long term and high ambient temperature condition.
Whether upright or horizontal position the support holder which is in the back side of

Touch Panel & -

the display is needed. Do not let the display floating.
Cover Lens

| square adhesive tape — 1 ]

Display

Housing

\-\__Touch Panel&

Cover Lens

Square
adhesive
tape

i

Display

M Housing

(3) TP needs to work in environment with stable stray capacitance. In order to
minimize the variation in stray capacitance, all conductive mechanical parts must not
be floating. Intermittent floating any conductive part around the touch sensor may
cause significant stray capacitance change and abnormal touch function. It is
recommended to keep all conductive parts having same electrical potential as the
GND of the touch controller module.

Frame LCD

Ground3

LCD PCBA

Groundl Ground2

GND1, GND2 and GND3 should be connected together to have the same ground
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11-7 Others
1. AMIPRE will provide one year warrantee for all products and three months
warrantee for all repairing products.
2. 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
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12. OUTLINE DIMENSION

0.1905
(92.0:03) _

g rRlc|B 13), 165.5:0.5

< (39, 1562203 V,A for Bezel)
(15.2] 153.6 [AA for LCD) N

A Block i 4-R2.0
- i 0.6mm
= [ 1A |5

(N3 Z == \\\“ Y=l s Cover Lens T=11 |

1 [VLED A8 | 18| =

2 | GND EE I 118 22 -

3 | NC = EEE EEEEN £

4 | ADJ HS K \\m 11222 F

5 | NA = ¥ 52 7 R

(N2 v e

1]voD_ 1] IN2— L i R ———————— = 4|

2 [vo_rz ey R, s o= A |

3enD [13]GND (N6 (USB) S5 VA S \nw.(\ PP IEES

M _ﬂﬂo HM M__”__Ml TTonD =] [15.3 153.4+0.2 (Cover Lens V Al _._ = £.96:0.3

—_ o = s
= 155.2+0. AN = +

5 | INO+ |16] GND 2 D= :__LL“ 55.2¢0.2 (T/P A Al 9775+0.5

> Tono 7= 1 [5To% (1245 | _, 1602520 (1/P) - M| 11205205

8 [INI— _[18] IN3+ | [4 | VIN 184.040.3 (Cover Lens) Z =

9 | IN1+ |19]| VLED 5 [ NC _“a_____wo:m_..—m_.wm\ T m

10| GND 20| ADJ 6 | NC T=15mm
Note: CN Stiffener L=4.0¢05 /\93%_ L=3.0£0.3

1. Unless indicated, Tolerance "+0.3" 6B

2. UV Glue For OLB Protection. 32.0:03 [18.74£1.0) 1, 034005

3. CN2:P1.0 20Pin/CP100-S20G—H16 or Equivalent

4. CN1:P0.5 40Pin/CS050—40ZST—H12—U or Equivalent

5. CN3: ENTERY 3808K—F05N—03L or Equivalent, Mating Connector: ENTERY H208K—PO5N—02B or Equivalent %

6. LCD 1024X3(R.G.B)x600=> 7.0” Digital TFT LCD SonriRa & % & E A
1| 1024600K5 LCM 7|P0.5 BPIN/OBIHOE—000000-G2—R TOLERANCE GRADE(+)| 4 B |piu. DWN. DATE TITLE
2|P—CAP_BOD4BORI-T50(1798049719) |a MM EMILY 02-05-18'

3 | DITO(FOG,/USB/ILI2Z511) 9 IE NO. CHK. DATE %Iouozalccmm_ ._Ino._o
4|Cover BOO48ORI-T50,1538049728 |19

5| (184.0x128.0x1. 1mmT) 11 PARTS NO.LCM |APPD. DATE DWG. NO. ] ]

6 [OCA— i/ 0 F4E — b 12 AMA-070803-DU2511-G01 *180233MA |SHEET 1 0F
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0.1905
“ (520503 _
184.0+0.3 (Cover Lens) _
g |rlc|B 165.0405 3
= {130,040.3 P(B) 5
A Block 1655205 |/~ Black prnt
(N3 1 = - =
1 [ VLED E of Noe WK 2
2 | GND o 2-Copper foil o] . 2
3 | NC T 3 1%.0x22.0mm a [ 3 3
4 [ ADJ A 223 :ggzms_% g 5
5 [ NA 3 o == [] =
2 oo =
> O
(e 23 TR
1 [voo  Ji1]in2- =
> 1voD 12| N2+ _a_u;_:w_um_me.m:p?at Capton tape
3 | oND_ [13[ GND
4 |GND__[14] CLK— (N6 (USB) = =
5 | INo— [15| clk+ | [1 ]GND | p=i
6 | INO+ |16| GND 2 [ D=
7 [oND [17[IN3— 3 D+ =
8 [INT— [18] IN3+ 4 [ VIN =
9 [IN1+ [1a[wLED 5 [ NC =
10|/ GND 0| ADJ § | NC =
Note: =
1. Unless indicated, Tolerance "+0.%~ 7
2. WV Glue For OLB Protection. (254541000 35 Back View
3. CN2:P1.0 20Pin/CP100-S20G—H16 or Equivalent
4. CN1:P0.5 40Pin/CS050—40ZST—H12—U or Equivalent
5. CN3: ENTERY 3808K—F05N—03L or Equivalent, Mating Connector: ENTERY H208K—PO5N—02B or Equivalent %
6. LCD 1024X3(R.G.B)x600=> 7.0" Digital TFT LCD AanrlRa &k T A
1| 1024600K5 LCM 7|P0.5 BPIN/OBIHOE—000000-G2—R TOLERANCE GRADE(+)| 4 B |piu. DWN. DATE TITLE
2 | P—CAP _800480RI-T50(1798049719) |& MM EMILY -05-18"
3 | DITO(FOG/USB/ _._mm.:m u 9 1E No. CHE. wwaomm £ AMA-070A03-DU2511-G010
4| Cover_BOD4BORI—T50, 1538049728 |10
51(184.0x128.0x1.1mmT) 11 PARTS NO.LCM— |APPD. DATE DWE. NO.
6 | OCA— 1/ o B8 =k 12 AMA-070403-0U2511-601] *180234MA SHEET 1 0F 1
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