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1. Introduction

1.1 Scope of application

LCD specification: Dots 480xRGBx480.

As to basic specification of the driver IC, refer to the IC (Sitronix:ST7701S)
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;

IPS Type LCD

480dot-segment and 480 dot-common outputs;
262K/16.7M Color can be selected by software;
White LED back light;

18bit 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 480*3RGB(H)X480(V) Dots
Pixel arrangement RGB stripe --
Pixel Pitch (H*V) 0.1461(H) x0.1461(V) mm
Active area 70.13(H) x 70.13(V) mm
Viewing direction ALL O’CLOCK -
TFT Driver IC ST7701S
TFT interface 18bit RGB interface -
Approx. Weight TBD g
LCM Size(W*H*T) 73.03W) x 76.48(H) x2.30(T) mm

Touch structure

Touch Driver IC

Touch Interface
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REV DESCRIPTION DRG DATE DRAWN BY
First Desing 2022. 05. 16
73.0340.15(BL)————= :
~—72.73(LCD)————={=0.15 e
28 R ——7253+0.2(UP POL) -—0.25 3| LEDK
T 7 1 [m————7013(CD AY) d=-1.45 T 2:3040.15 4| GND
5 | vel
6 | RESET
7 | NC
8 | NC
9 | Sba
A 10 | SCLK
Py o 11 CS
= \D/W =g ! 12 pcLk
22928 e e [IEE A
o v o 2 480%480| IPS [ HEEEE VSYNC
HESs 15 | HASYNC
g 2™ s 16| DBO
< 2~
~ ~ 17 DB
o 18| DB2
19 DB3
20| DB4
21| DBS
22| DB6
{ 23| DBY
a 24| DB8
25 DB9
i 23 26| DBIO
H H X 27| DBl
S S v 28| DBI2
3 o M 25| DBI3
& w 30| DBL4
0.50£0.1 31| DBIS
- 4 -OUTU. DBL6
—=+20.50+0. = FPC+PI1=0.30£0.05 W0.3040.05 PIN| DEFINE] wm DBl
P0.5%(40-1)=19.50+0. 1! , 1 GND_ | =051
NOTES: 2 [TP-INT | F=t—pmwr
1. DISPLAY TYPE: 2. 76", 480%480 TFT LCD 4 3 |TP=SDA| 35T Tp-sDA
2. DISPLAY MODE: transmissive Normally Black A FPCIETT 1 5 4 |TP-SCL| /57 TP-scL
3. VIEWING DIRECTION: ALL wso] o Lok Rl S |TP-RESET| [ 38| TP-RESET.
4. DRIVER IC:ST7701S & 6 | TP-VCI|[35] Tp-vCI
5. LCM (White 9 AVG 1/9) : & 7 GND 40| GND
Brightness: 450cd/m? (TYP) IF=80mA Vf=6.6V
Uniformity: 80% (MIN) S L] —3e 21 il , =
6. BACK LIGHT:4 chip white LEDs If=80mA, V£=5.4V-6. 6V x%t__ij%HE%wﬂ%\EMﬁ_wm»&
7. OPERATING TEMP: -20° C TO 70° C, STORAGE TEMP: -30° C TO 80° C s
8. * Critical Parameter, ( ) ref Parameter, [ ] cpk Parameter NO. : 7 ETO27WFO1-T ;mwf 7
Unspecified Tolerances:£0. 20mm m%w m
DRAWN BY: LYH DATE: PROJECTION:
Modification mark: 7
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A CHECKED BY: Tﬁm“ SCALE:N.T. S Tz_ﬂ mm
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS \PPROVED B sz SHEET: 1 OF 1
8 7 6 5 ¥ 4 7 3 7 2 7 1
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3.Absolute Maximum Rating

Characteristics Symbol Max. Unit

°C
°C
%

+70
+80
90

LCM Operating Temperature Topr

TsTc

RH -

LCM Storage Temperature

Humidity

4.Electrical Characteristics

4.1 TFT DC Characteristics

Symbol Min. Typ. Max. Unit

VDDIO - -
VDD 25 2.8
AVDD

AVEE

Characteristics

Supply Voltage for I/O

Supply Voltage for(DC/DC) 3.3

Supply Voltage for(DC/DC)

<| <<

Supply Voltage for(DC/DC)

4.2Back-Light Unit Characeristics

The back-light system is an edge-lighting type with white 4 LEDs. The characteristics of the back-light

are shown in the following tables.

Characteristics Symbol | Min. | Type | Max. Unit | Notes
Forward Voltage VE 54 -- 6.6 V -
Forward current 3 -- 80 - mA -

Luminance(With LCD) Lv 450 - 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 I is larger than 25mA/LED.

Backlight circuit diagram shown in below:

LED-A o—

—O LED-K

AVANEAVANEAVANEAVAN
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5. Module Function Description

Pin No. Symbol LCM Functional Notes
1 LEDA Power supply for backlight anode input terminal.
2~3 LEDK Power supply for backlight cathode input terminal.
4 GND Power Ground
5 VCC Power supply: 2.5V ~ 3.3V
6 RESET Reset signal input terminal. Active at ‘L.
7~8 NC NC
9 SDA Input/Output signal pin
10 SCLK Serial clock signal.
11 CS Chip select signal input pin
12 DCLK Dot clock signal for RGB interface operation.
13 DE Data enable signal for RGB interface operation.
14 VSYNC Vertical (Frame) synchronizing input signal for RGB interface operation.
15 HSYNC Horizontal (Line) synchronizing input signal for RGB interface operation.
16~33 DB0-DB17 RGB interface data bus.
34 GND Power Ground
35 CTP_INT Touch panel interrupt output
36 CTP_SDA Touch panel 12C data
37 CTP_SCL Touch panel 12C clock
38 CTP_RST Touch panel reset
39 CTP_VCC Touch panel Power supply 2.8~3.3V
40 GND Power Ground
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6. Timing Characteristics
SPl interface pause

TB

SDV/
SDA

320000060

-

—
-

Command

Trguuuy:

) i

Command/
Parameter

The timing chart of RGB interface DE mode is shown as follows.

V back porch
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Please refer to the following table for the setting limitation of RGB interface signals.

Parameter Symbol Min. | Typ. Max. Unit
Horizontal Sync. Width hpw 1 - 255 Clock
Horizontal Sync. Back Porch hbp 1 - 255 Clock
Horizontal Sync. Front Porch hip 1 - Clock
Vertical Sync. Width vs 1 - 254 Line
Vertical Sync. Back Porch vbp 1 - 254 Line
Vertical Sync. Front Porch vip 2 - - Line
- TP Module |
i i __ Serial __
E - TX— i Interface np,
| . |
i ——/INT—
E | ——/RST—

Host Interface Diagram

/XX XA NN

A XXX\

L) MsB ACK from ACK from
: | slave receiver
L= AN AN AN N
| SO0 S U N . " N VY L W S N R W
STKR_':" 1 2 36N % 9 2 37 8 9 |
or ACK
repeat START ReE .
12C Serial Data Transfer Format
SLV addr Data[n] Data[n+1] Data[n+2]
b > (-
] A[6:0] W A D[7:0] A D[7:0] A D[7:0] Al
£ 12C master write, slave read
SLV addr Data[n] Data[n+1] Data[n+2]
- > > |
B A60] R[A D[7:0] A D[7:0] A D[7:00 [N

Figure 2-6 12C master read, slave write

lists the meanings of the mnemonics used in the above figures.
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12C Interface Timing Characteristics is shown in Table 2-2.

Table 2-2 12C Timing Characteristics

Parameter Min Max Unit
SCL frequency 0 400 KHz
Bus free time between a STOP and START condition 1.3 us
Hold time (repeated) START condition 06 us
Data setup time 100 ns
Setup time for a repeated START condition 0.6 us
Setup Time for STOP condition 0.6 us

Reset Description:
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Shorter than Sus
1

T —

R=pax - . ' Initial condition
status JE| operation >< During reset >{ {Default for H/W reset)
Figure 9 Reset Timing

VDD{=1.8,VDD=2 8, AGND=DGND=0V, Ta=25 T

Related Pins Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Mote 1, 5) ms

TRT Reset cancel
120(Note 1,6, 7) ms

Table 9 Reset Timing
MNotes:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and ather seffings from NVIM (ar similar device) to
registers. This loading is done every time when there is HW reset cancel fime (tRT) within 5 ms after a rising edge of RESX.

2. Spike due fo an electrostatic discharge on RESX line does not cause imegular sysfem resef according fo the table below:

RESX Pulse Action
Shorter than Sus Reset Rejected
Longer than 9us Reset

Between 5us and Sus Reset starts

3. During the Resetting period, the display will be blanked (The display i entering blanking sequence, which maximwm time is 120
ms, when Resef Starts in Sleep Out -mode. The display remains the blank state in Skeep In —mode.) and then refum fo Default condition
for Hardware Resef.

4. Spike Rejection also applies during a valid resef pulse as shown below:

10ys

& —

Reset 15 accepted

10us

e T P

20ns Less than 20ns width positive spike will be rejected

5. When Reset applied during Skeep In Mode.
6. When Rezet applied during Sieep Out Mode.

7. I is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Ouf command cannot be sent for

T120msec.

10
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7.0ptical Characteristics
7.1 Optical Specification

The test of view angle range shall be measured in a dark room (ambient luminance < 1
lux and temperature = 25+2°C) with the equipment of Luminance meter system (Gonio
meter system and TOPCON CS2000/CA310) and test unit shall be located at an appro
ximate distance 50cm from the LCD surface at a viewing angle of 8 and @ equal to 0°.
We refer to 8@=0 (=63 ) as the 3 o’clock direction (the “right”), 8 @=90 (= 612 ) as the
12 o'clock direction (“upward”), 8 @=180 (= 89 ) as the 9 o'clock direction (“left”) and &
@=270(= 66 ) as the 6 o'clock direction (“bottom”). While scanning 6 and/or @, the cent
er of the measuring spot on the Display surface shall stay fixed. The luminance, color a
nd uniformity (etc) should be tested by CS2000/CA310. The backlight should be opera
ting for 10 minutes prior to measurement.

<Table 4. Optical Specifications=

Parameter Symbol [Condition]| Min. [ Typ.[ Max. | Unit Remark
Horizont = 80 85 - Deg.
Viewing Angle al O 80 85 - Deg.
range Vertical O, CR 10 80 85 - Deg. Note 1
Oy 80 85 - Deg.
Contrast ratio CR @=0° [|1000 | 1200 - - Note 2
Note 3 @ Silicate
Transmittance Tr 391 | 46 - % BLU
POL:HC+Clear
Color Gamut | NTSC | CIE1931 @=0° 60 65 - %
Rx 0.617 | 0.647 | 0.677
Ry 0.283 10313 |0.343
Reproduction Gy B oo 0.530 | 0.560 | 0.590 CF@C Light(Q-P
of color Bx 0.107 | 0.137 | 0.167 anel)
By 0.076 | 0.106 | 0.136
. Wix 0.268 | 0.298 | 0.328 -
e Wy 0.297 | 0.327 |[0.357 | -
Response Time Tr+Td Ta{; EEGZC - 35 40 ms Note 5

11
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Notes : 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 FIGURE
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 with Polarizer(HC+Clear) & silicate BLU ( Film stru
cture is on Table 5.1 ) .

B Soken SK8906B
BEF Yok 5G43+QG42
DIF Kimoto 38TMQ
LGP . TR1801A
REF BEYE 75W28
Hek BES LB1010W
LED AOT 3004 Silicate
Table 5

4. The color chromaticity coordinates specified in Table 5. 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 CF and based
on C Light

5. The electro-optical response time measurements shall be made as FIGURE

2. The times needed for the luminance to change from 10% to 80% is Tr, and
90% to 10% is Tf.

12
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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 +80°C / 96H non-display.display abnormally
4 Low Tempe. Operating -30°C / 96H and liquid crystal leakare
High Temperature un-allowed.
5 - 50°C x 90%RH / 96H
/Humidity storage 2. No low
temperature bubbles,end seal
Static state, -20°C (30min) ~70°C [ loose andfall, frame rainbow.
6 | Thermal and cold shock .
(30min) , 50 cycles

9. Packing Method----TBD

- END -

13



