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1. Introduction

1.1 Scope of application

LCD specification: Dots 960xRGBx240.

As to basic specification of the driver IC, refer to the IC (ILITEK:ILIS8961)
specification and data book.

All material & processing of the LCD module should be Lead Free.

1.2 TFT features:

Structure: TFT PANNEL+IC +FPC+BL;;
ALL O’CLOCK Type LCD

960dot-segment and 240 dot-common outputs;
16.7M Color can be selected by software;
White LED back light;

8 RGB interface

1.3 Applications:
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2. LCM General specification

ITEM Sandard value Unit
LCD Type Normally black --
Drive element TFT active matrix -
Number of pixels 960*3RGB(H)X240(V) Dots
Pixel arrangement RGB stripe --
Pixel Pitch (H*V) 0.20475 X 0.1535 mm
Active area 36.84(H) x65.52(V) mm
Viewing direction ALL O’CLOCK --
TFT Driver IC ILIB961 -
TFT interface 8 RGB interface -
Approx. Weight TBD g
LCM Size(W*H*T) 42.64W) x 74.51(H) x2.15(T) mm

Touch structure

Touch Driver IC

Touch Interface
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REV DESCRIPTION DRG DATE DRAWN BY
00 First Desing 2021.07.29
PIN SYMBOL
42.64+0.15(BL}——= 1 VCOM
BN 40.64(LCD 1.00 2 LEDK
U T 36.84(LCD AA) 2.90 2 15+0.1 3 LEDA
L e 4 DRY
\\\\\\\ F wwww 5 VCAC
[ =t 6 COMDC
7 FRP
8 AGND
9 VGL
— A 10 VGH
843 sjo* 11 VAN
5 8 g 960+ (ROB) %240 12 VAP
S ET ALL 0" clock 13 VINT3
o &g 14 VINT4
X9 15 V3M
16 V3p
C 17 VINTI
2 Vaum
B9800 49 507545 18
B S SIS v
SR 5 2 <
ST e B RGN 21 VIP
a 10. 5%2. 8%0. 5mm 29 DVDD
lv 0 23 T0VCCL. 8V
g s 9 24 | VDD2.8V
g K % | OO
8 3 26 DBO
R TT 27 DB1
28 DB2
l11.07+—20.50+0.1—~ L epcrpizo300.05 Wo.3650.05 29 DB3
B PO.5%(40—1)=19.50+0.1 30 DB4
31 DB5
X 32 DB6
FPC /& 7F i %t 55 | 087
NOTES : 34 DCLK
1. DISPLAY TYPE: 3.07, 960%(RGB)*240 TFT LCD 35 VSYNC
2. DISPLAY MODE: transmissive Normally Black CIRCUIT DIAGRAM 36 HSYNC
] 3. VIEWING DIRECTION: ALL S Ly 37 mm\r,
4. DRIVER IC:TLI8961 A4S K ww =
5. LOM (White 9 AVG 1/9) : e
Brightness: 350cd/m2 (TYP)
Uniformity:80%(MIN)
6. BACK LIGHT: 6 chip white LEDs If=20mA, Vf=16.8V-19. 2V .:\l«% ,WE N A=
=]
> 7. OPERATING TEMP: -10° C TO 60° C, STORAGE TEMP: -20° C TO 70° C A\N_A L:ﬂ%@ﬁ a%ﬁ%\_‘%ﬂmwmb J
. PART
8. * o::.oﬁ Parameter, ( ) ref Parameter, [ ] cpk Parameter AR ETO30VGO1-T ,_mwsﬁ 7 OO
Unspecified Tolerances:£0. 20mm N - . \mr
Vodi fication mark: DRAVN BY: L1 DATE: PROJECTION: @
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A CHECKED BY: DATE: SCALE:N. T. S T.z:“ mn
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS APPROVED BY: DATE: SHEET: 1 OF 1
8 7 6 5 ¥ 4 3 2 7 1
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3.Absolute Maximum Rating

Characteristics Symbol Min. Max. Unit
LCM Operating Temperature Torr -10 +60 °C
LCM Storage Temperature Tste -20 +70 °C
Humidity RH - 90 %

4.Electrical Characteristics

4.1 TFT DC Characteristics

Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I/O VDDIO 1.65 1.8 3.6 \
Supply Voltage for(DC/DC) VDD 2.7 2.8 3.6 Vv
Supply Voltage for(DC/DC) AVDD -- -- -- Vv
Supply Voltage for(DC/DC) AVEE -- -- -- \%

4.2Back-Light Unit Characeristics

The back-light system is an edge-lighting type with white 6 LEDs. The characteristics of the back-light
are shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 16.8 -- 19.2 \% --
Forward current IF - 20 - mA -

Luminance(With LCD) Lv - 350 - cd/m? -
LED life time N/A -- 30,000 - Hr Note 1

Note:
(1) The “LED life time” is defined as the module brightness decrease to 50% of original brightness at
[1=20mA/LED. The LED life time could be decreased if operating Iy is larger than 25mA/LED.

Backlight circuit diagram shown in below:

AN AN AN/ /AN
ADoK
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5. Module Function Description

Pin No. Symbol Description
1 VCOM TFT common lane
2 LEDK POWER SUPPLY- FOR BACKLIGHT cathode
3 LEDA POWER SUPPLY+ FOR BACKLIGHT ANODE
4 DRV Power transistor signal for back light power boost converter
5 VCAC Power setting capacitor for vcom AC.
6 COMDC VCOM DC output.
7 FRP Frame polarity output for panel vcom.
8 AGND Ground for analog circuit.
9 VGL Power setting capacitor connect pin.
10 VGH Power setting capacitor connect pin.
11-12 V4AM/V4P VAM/V4P capacitor connect pin for internal charge pump
13 VINT3 VINT3, Floating this pin.
14 VINT4 VINT4, Floating this pin.
15-16 V3M/V3P V3M/V3P capacitor connect pin for internal charge pump
17 VINT1 VINT1, Power setting capacitor connect pin.
18-19 V2M/V2P V2M/V2P capacitor connect pin for internal charge pump
20-21 VIN-VIP VIM/V1P capacitor connect pin for internal charge pump
22 DVDD Power supply for analog circuit.
23 10VCC 1.8V POWER SUPPLY (1.8V/2.8V)
24 VCI 2.8V PINPOWER SUPPLY (2.8V)
25 GND Gound
26-33 | DBO-DB7 8-bit digital data input.
34 DCLK Clock signal. Latching data at the rising edge.
35 VSYNC Vertical sync input. Negative polarity.
36 HSYNC Horizontal Sync input. Negative polarity.
37 SCL Serial commumication clock input.
38 SDA Serial communication data input.
39 CS CHIP SELECT
40 VCOM TFT common plane.
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6. Timing Characteristics

Power On Sequence
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8-bit RGB/8-bit Dummy RGB/YUV /Parallel RGB Input Timing Chart

tVSW
> e

VsD J

|
R g ] | T U ] ] i

DATA - Valid Data | Valid Data
| Depley frea | | DepEyAea |
WEP s ) N WEP . eP B D B VP 4
< > e > > > >
: | Odd Fisldtv) [ P Even Figlditvy | »
” 1 Frame -

H pulse width (tHPW)
-

HsD | | I
oy OEEECEO0—-COO000000EX

- H Back porch (tHPW) Active Area (tHD) 1H front pc:n':h{lHFPj]r
A Total Area (HH) 3
Interface -
IParameter Symbol T V. Vo Unit
CLKIN frequency fCLKIN 13.5 27 27.19 MHz
HSD period tH 1024 1716 1728 CLKIN
HSD display period tHD 960 CLKIN
HSD back porch tHBP 50 70 255 CLKIN
HSD front porch tHFP 14 686 718 CLKIN
HSD pulse width tHSW 1 1 tHBP-1 CLKIN
VSD period time tV 242.5 262.5 450.5 H
Vertical display area tVD 240 H
VSD Odd field 1 21 31
back porch Even field o 15 215 315 H
VSD Qdd field 1:5 1.5 179.5
front porch Even field i 1 1 179 il
VSD pulse width TVSW 1CLKIN 1CLKIN 6H
1 Frame 485 525 901 H




Serial Control Timing
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ltem symbol Min. Typ. Max. Unit
SPENB input setup time tS0 50 ns
Serial data input setup time tS1 50 ns
SPENB input hold time tHO 50 ns
Serial Data Input hold time tH1 50 ns
SPCK pulse high width tWH1 50 ns
SPCK pulse low width tWLA 50 ns
SPENB pulse high width tW2 400 ns
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7.0ptical Characteristics
7.1 Optical Specification

<Table 4. Optical Specifications >

Parameter Symbol |Condition| Min. | Typ. | Max. | Unit | Remark
Q3 80 85 - Deg.
o g Horizontal
Vicwmg 09 g0 | s8s - | Deg.
Angle CR>10 Notel
12 &80 85 - Deg.
Range Vertical
©6 80 85 - Deg.
Contrast ratio CR O=0 1000 | 1500 M Note?|
Transmittance Tr 40 47 % Note3
Color Gamut CG 5§ 60 af
Rx 0605 | 0.635 | 0.665
Red
0.306 | 0.336 | 0.3606
Ry Noted
Reproduction Gx 0.2751 0305 [ 0335 (Based
Green O=20°
of color Gy 0518 | 0.548 | 0.578 on C
Bx 0.108 | 0.138 | 0.168 Light)
Blue
By 0.110 | 0.130 | 0.150

10
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Parameter Symbol|Condition| Min. | Typ. | Max. | Unit |Remark
| " Wx 0289 | 0.319 | 0.349 lBaced onl
White Chromaticity =0 ‘
Wy 0.310 | 0.340 | 0.370 C Light
Response Time Ta= 25°C
o : | F 25 35 ms | Note5
(Rising + Falling) =0

Note:

1.Viewing angle is the angle at which the contrast ratio is greater than 10. The
viewing angles are determined for the horizontal or 3, 9 o' clock direction and
the vertical or 6, 12 o' clock direction with respect to the optical axis which is
normal to the LCD surface (see FIGURE 1).

2.Contrast measurements shall be made at viewing angle of ©= 0 and at the
center of the LCD surface. Luminance shall be measured with all pixels in
the view field set first to white, then to the dark (black) state . (see FIGUR 1)
Luminance Contrast Ratio (CR) is defined mathematically.

Luminance when displaying a white raster
CR =

Luminance when displaying a black raster

3. Transmittance is the Value without APF and without CG.

4 The color chromaticity coordinates specified in the above table shall be calculated
from the spectral data measured with all pixels first in red, green, blue and white.
Measurements shall be made at the center of the panel.

5The electro-optical response time measurements shall be made as FIGURE
2 by switching the “data” input signal ON and OFF. The times needed for the
luminance to change from 10% to 90% is Tr, and 90% to 10% is Tf.

11
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Figurel Measurement Set Up
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8. Reliability Test Item

No. Test Item Test Condition Notes
1 High Temp. Storage +70°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -20°C / 96H Missing Segment,short,
: : unclear segment
3 High Tempe. Operating +60°C / 96H non-display.display abnormally
4 Low Tempe. Operating -10°C / 96H and liquid crystal leakare
High Temperature un-allowed.
5 o X 50°C x 90%RH / 96H
/Humidity storage 2. No low
temperature bubbles,end seal
Static state, -20°C (30min) ~60°C | loose andfall, frame rainbow.
6 | Thermal and cold shock .
(30min), 50 cycles

9. Packing Method----TBD

- END -

13



