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1. GENERAL INFORMATION

1.1 Features

1) Pixel Arrangement: RGB Vertical Stripe

2) Interface Mode: RGB24BIT

3) Driver IC: Source IC:ILI6122M-9G  Gate IC:ILI5960-9G
4) Operation Temperature: -20~60°C

5) Storage Temperature: -30~90°C

6) Backlight Type: White LED

7) Display mode: Normally WHITE TN

8) Pixel Density: 133 PPI

9) LED life time: 30,000 Hours

1.2 Mechanical Specification

Pixel Driving element TN TFT - -
Screen Size 7.0 Inch Diagonal
Resolution 800(W)*3(RGB)*480(H) Dots -

Interface RGB - -
Module Power Consumption 2.0 Watt Typ.
Active Area 154.08(W)*85.92(H) mm -
Pixel pitch (W*H) 0.1506(W)*0.1432(H) mm -
CTP_Module Size (W*H*D) 165.20(W)*100.20(H)*5.7(D) mm -
Luminance 700 cd/m? Typ.
Viewing Direction 12 O’clock -
Display Color 16.7M Colors -
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2. ABSOLUTE MAXIMUM RATINGS

Power supplyl voltage VDD -0.3 3.96 A" Notel
LED forward current Ir -0.001 30 mA For each led,Notel
LED Reverse Voltage Vr - 5 \" For each led,Notel
Operating temperature Top 0 50 °C Notel,2
Storage temperature Tst -20 60 °C Notel,2
Humidity Hst 10 90 %RH Notel,3

(Ta=+25°C,GND=0V)

Notel:If the module exceeds the absolute maximum ratings, it may be damaged permanently. Also
if the module operates with the absolute maximum ratings for a long time, the reliability may
drop.

Note2: In case of temperature below 0 °C,the response time of liquid crystal (LC) becomes slower
and the color of panel darker than normal one.

Note3: Temp. <60C , 90% RH MAX.

Temp. > 60°C , Absolute humidity shall be less than 90% RH .
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4. I/0 CONNECTION & BLOCK DIAGRAM
4.1 I/0 Connection

1
LEDK Power supply for LED-
2
LEDA Power supply for LED+
3
GND Power Ground
4
VDD Power Supply(3.3V typ.)
5-12 :
RO-R7 Red data input.
13-20 _
G0-G7 Green data input.
21-28 _
B0-B7 Blue data input.
29
GND Power Ground
30 . . .
DCLK Dot clock signal for DPI (RGB) interface operation.
3 DISP Standby mode control. (Normally pull high)
STBYB= “L” , enter standby mode for power saving. Timing
32
HS Line synchronizing signal for DPI (RGB) interface operation
33 - . . .
VS Frame synchronizing signal fo r DPI (RGB) interface operation
34 . : .
DE Data enable signal for DPI (RGB) interface operation
35
NC NC
36
GND Power Ground
37-40
NC NC

[ Input: O: Output: P. Power
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4.2 Block Diagram

MCU and Display Module Interface Configuration
MCU Display Module

GND
VDD

LEDA R
LEDK ”| Power Block

4

Power Block

A\ 4

A 4

LCM
Interface

RO-R7
GO0-G7
B0-B7
DISP
DE
VS
HS
DCLK

Mipi DSI Signal

vV VY

4

A 4

A\ 4
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S. ELECTRICAL CHARACTERISTICS

5.1 TFT-LCD Panel Driving Section

Power Supplyl Voltage VDD 2.7 33 3.6 \% -
Power Supply Current Ivpbp - 30 - mA Notel
Logic Input High Voltage Vi 0.7VDD - VDD \Y -
Logic Input Low Voltage Vi 0 - 0.3VDD \" -
Panel Power Consumption Pvpp - 0.099 - Watt Notel
Module Power Consumption Prem - 2.0 - Watt Notel,2

Notel:Measurement Conditions (Video Mode): Full Screen Red Pattern, VDD=2.8V,60Hz Refresh.
Note2: Prem= Pvoot Per - About Per information, inference to 5.2 Back Light Driving Section.

5.2 Back Light Driving Section

Forward Voltage VFr - 9.6 - A% Notel
Forward Current I - 200 - mA Notel
Backlight Power consumption PsL - 1.92 - Watt Notel
LED life time - 30000 - - Hours Note2

LED Quantity 30 PCS

Notel: The LED driving condition is defined for each LED module (3 LED Serial, 10 LED
Parallel)| For each LED : Ir=20mA,Vr=3.2V(Typ.),Ta=25°C

Note2:The “LED life time” is defined as the module brightness decrease to 50% of original
brightness at [Leo=20mA(Per Led). The LED life time could be decreased if operating

ILep is larger than 20mA.

e S i M - 1
=0 | Sl | =1
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=0 | S | | ol |
e -3
i
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o S e M = 1
=1 =1 | 2l |
|
o T s T . 1
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5.3 Power On/Off Sequence

5.3.1 Power On/Off Sequence

16ms
— Power ON Sequence ¥ Power OFF Sequence
VDD
.‘_
TPOR=20ms
VDDA /
" tRST>10us ——
RSTB
STBYB \‘
-+ tDELAY=1us \
1234 5(6 7 & 9[10{1112 13 T2 314586 78
AVSD o i 5Dyl 4YV3D o
source : V Il‘
Oulput 00h x Mormal Display /\ 00h X 3Fh }
BLKEN 3 L Enable Disable
(Output « 0
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5.4 Timing Characteristics

5.4.1 AC Characteristics

DE Mode (MODE="1")

DEM A i
{ fEsT ;
i : toeH
CLKIN FNroe 7oy
(CLKPOL="17) |

70 J O r . .
Dx[7:0] /f 1st data ind dataX >< ><Last§data>
smfk_- i a0 E '

o
" tosT “foHD

N

SYNC Mode (MODE="0’)

(CLKPOL=1")

VED

HSD

|

Source Output timing Diagram (Cascade)

HSD Y st \ 3% \ a0
. tHeo G tHso ams " Hso -
Source Output ><
=tSST=- 0% * TSET: 1
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|Vertical Timina Diagram of SYNC Mode (Dual Gate) |
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Parameter Symbol ™Min. S;_-Eyeé:_: ¥ p— Uni Conditions

WDD Power O slew rata teor — -— 20 s oW — 0 9vDD

RSTEB pulse width trsT 10 — — s CLKIN=50OMNMH=

CLKIMN cycle time Toen 20 -— _— ns

CLKIM pulse duty o A0 S50 50 Yo

WSD setup time Tt 8 - _— ns

WSD hold ime tursn 8 _— ns

HSD setup fimme Tt = —— — ns

HSD hold time T & - _— ns
| Data setup time tooT B — NS DO[7:0]. D1[F:0], D2[7:0] to CLKIMN
| Data hold time tonn = — = ns DO[7-0], D1[7:0], D2[7:0] to CLKIM
| DE setup time et B —— — ns

DE hold time fersn B -— — ns

Dutput stable time IssT — -— £ 53 us 2:{?_9;:11502[')__"?6Rtir1goe';;rzoltage,

CLKIMN frequency =0 — A0 50 hMH= |WDD=3 0 — 3 6%\

CLKIMN cycle time tot 20 25 — ns

CLKIM pulse duby [P A0 50 &0 o Teis

Time from HSD to Source output trzaoy — 20 _— CLKIM

Time from HSD o LD tm o — 20 _— CLKIM |[Mote (2)

Time from HSD to STV s — 2 — CLKIMN

Tirme from HSD to CKW tHckor = 20 == CLKIMN

Time from HSD to OEYW trsoew — 4 _— CLKIMN

LD pulse width o = 10 = CLKIM |[Mote (2)

C RN pulse width Barcpon — (513 = CLKIMN

CEW pulse width oo — T4 == CLKIMN

MNote: (1) VD=3 0 — 3.6V, VDDA=6 5~13 9V, DGND=AGMND=0VWV, Ta=—20—+85

(2} The contents of the data register are transferred to fthe latch circust af the rising edge of LD Then the

gray scale voltage is cufput from the device at the falling edge of LD

3} Output loading condition -

Measurement point

Oruatput

5.5 Timing Diagram

5.5.1 Horizontal Timings

H Pulse W]dth i
uls [traime)

WO
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bEEREEEEEE
REER00EEEE
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5.5.2 Vertical Timings
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5.5.3 Timing Parameters

Parameter Symbol Value Unit
Min. Typ. MAX.
Bit rate per lane BRpHY 80 - 1000 Mbps
Active pixel per line HACT - 800 - Pixels
Horizontal back porch tuBP - 46 - DCLK
Horizontal sync active tHSA - 40 - DCLK
Horizontal front porch tHFP - 21 - DCLK
Active pixel per frame VACT - 480 - H
Vertical back porch tvBP - 23 - H
Vertical sync active tvsa - 10 - H
Vertical front porch tvEp - 22 - H
6. OPTICAL CHARACTERISTICS
Parameter | Symbol | Condition | Min. Typ. Max. Unit | Remark
Contrast Ratio | C/R 0=0° 500 800 - - Note(4)
NTSC Ratio S 0 =0° 25 50 - % Note(7)
Luminance L 0 =0° - 700 - cd/m2 | Note(5)
Lumi
UIIRANCE 1 gy 0 =0° 70 80 i % | Note(3)
uniformity
Response Time | Tr+ Tr 25°C - 25 35 ms Note(2)
Wx 0.310
Wy 0.330
0=0°
Rx (Center) TBD
Normal NTSC
Color R viewin 0.03 T™BD | +0.03 |xy) | Note©)
Coordination Y g : . Y
angle
Gx B/L On TBD
Gy TBD
Bx TBD
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By TBD
0L - 70 -
0 r ) 70 -
Viewing Angle C/R>10 Degree | Note(1)
0u ) 60 -
0p ) 70 -

Test Conditions:

1. VDD=2.8V, F=40mA (Backlight current), the ambient temperature is+25°C.

2. The test systems refer to Note 8.

Notel: Definition of Viewing Angle: The viewing angle range that the CR>10

b=

180°

Su

12" o’clock
{H=90°

6’ o'clock
O=270°

Note2: Definition of Response time: Sum of Tr and Tr
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Note 3: Definition of Luminance Uniformity: Active area is divided into 9 measuring areas,
every measuring point is placed at the center of each measuring area.

Min Luminance of white among 9-points

Luminance Uniformity = - - - 100%
i Y Max Luminance of white among 9-points * °

|Hf6 H/3. H/3+ H.-"6|

P S A
i | Vi3

. = 2
V/3.

e s t— 2

Note4: Definition of Contrast Ratio (CR): measured at the center point of panel
Luminance measured when LCD on the "White" state

Contrast ratio (CR) =
Luminance measured when LCD on the "Black" state

Note 5 Definition of
Luminance: Center Luminance of white is defined as luminance values of 1point average across the
LCD surface.

Note 6: Definition of Color Chromaticity (CIE 1931)

Color coordinates of white & red, green, blue measured at center point of LCD.

Note 7: Definition of NTSC ratio:

Area of RGB triangle

NTSC ratio = . :
A0 T A rea of NTSC triangle

520

1831 CIE Chromaticity Diagram
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Note 8: Definition of optical measurement system.

The optical characteristics should be measured in dark room. After 5 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, Field of view: 1°/Height: 500mm.)

Photo detector

I e =1

500mm

re
-

MNormal line
e=p=0"

$©=90"°
12 o’clock direction

-
-~

P=180°

-~
-~

o

T

-

- & Active Area

P 2

v =
D=270"
B o'clock direction
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7. RELIABILITY

High Temperature Storage Ta =+60°C / 96Hours Notel,2,3
Low Temperature Storage Ta =-20°C / 96Hours Notel,2,3
High Temperature Operating Ta =+50°C / 96Hours Notel,2,3
Low Temperature Operating Ta =0°C / 96Hours Notel,2,3

Temperature Cycle storage Test -20°C/30min =+60°C /30min for Note2,3

30cycles, Transfer time less than Smin
Thermal humidity storage Test 60°C x 90%RH / 96Hours Note2,3
Package Vibration Test Frequency: 10Hz~55Hz,Amplitude:1.5mm, 1 Note2
hrs for each direction of X, Y, Z

Inspection after Test:

Notel:Ta is the ambient temperature of samples.

Note 2: In the standard condition, there shall be no practical problem that may affect the display
function. After the reliability test, the product only guarantees operation, but doesn’t guarantee all
the cosmetic specification.

Note 3: Before cosmetic and function tests , the product must have enough recovery time, at least 2
hours at room temperature.

Page: 18 /19



