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1. Introduction

1.1 Scope of application

LCD specification: Dots 240xRGBx320

As to basic specification of the driver IC, refer to the IC (ST7789T3)
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

240 dot-segment and 320 dot-common outputs;
65K/262K Color can be selected by software;
White LED back light;

6bit 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 240*3RGB(H)X320(V) Dots
Pixel arrangement RGB Vertical stripe --
Pixel Pitch (H*V) 0.1275(H) x0.1275 (V) mm
Active area 30.60(H) x 40.80(V) mm
Module Size(W*H*T) 34.60(W)x47.83(H)x2.10(T) mm
Viewing direction ALL O’CLOCK -
TFT Driver IC ST7789T3 -
TFT interface 6bit RGB interface -
Approx. Weight TBD g

Touch structure

Touch Driver IC

Touch Interface
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REV DESCRIPTION DRG DATE DRAWN BY
First Desing 2022. 10. 22
34.60+0.1(BL)
Q9 33.60(LCD) ~—0.50
N ® = 2.10£0.1 —
S2 £ oo an) it PIN [ DESCRIPTION
G 0 —J 0 0 —J 0 O &) 6 0 —J 0 0 o 0 —J © 0 H <OAU
o o o o 2 GND
u ﬁ u ﬁ 3 RESET
4 Cs
— 2. 07TFT ° ° = ° 5 SCL
1 2 240%RGB*320 6 VSYNC
3g ) ! ) ( 7 HSYNC
5 & 3 < ° ° © ° 8
ﬂ S5 AW 5 . A ~—11.52 5 DE (ENABLE)
B oo ALL 0] CLOCK 9 | Dotk
5YF I ( ) ﬁ 10 SDA
s : I J ® i1 LEDK
i . N J S 12 LEDA
) ( ) ( b 13 DO
O o O O] m ;—,\H _VH
I o (- ——— | o o O] Hm CN
ﬂ 1 16 D3
A8 % 17 D4
o] = 18 D5
H S 5
3 e 19 D6 (NC)
s 20 D7 (NC)
R 1 22 21 NC
FPC+PI=0.30+£0.03 22 NC
11.5040.1 " Tr= Rk it 0.5020.1
e} o W0.30+0.05
H H P0.5%(22—1)=10.50%0.1
R o
M o~
NOTES:
1. DISPLAY TYPE: 2.07, 240%320 TFT LCD
2. DISPLAY MODE: transmissive Normally Black <
3. VIEWING DIRECTION: ALL %
4. DRIVER IC:ST7789T3 A© v o K
5. LOM (White 9 AVG 1/9) : g
Brightness: 350cd/u? (TYP) >
Uniformi ty:80% (MIN) Sorer .. £
6. BACK LIGHT: 3 chip white LEDs If=60mA, V£=2. 8V-3.2V RN B 2 e B HE A TR A 7
7. OPERATING TEMP: -20° C TO 70° C, STORAGE TEMP: -30° C TO 80° C I
8. * Critical Parameter, ( ) ref Parameter,[ ] cpk Parameter NO. : 7 ETO20HVO9-T %wﬁm 7 OO
Unspecified Tolerances: 0. 20mm . D9n 10 o6 -
DRAIN BY: LH DATE: | 2022.10.22 | PROJECTION: @Y
Modification mark: ! m*r
9. SUGGESTION:TP window size unilateral increase 0.370.5mm than LCM A.A CHECKED BY: DATE: SCALE:N. T.§ Tz:“ mn
10. REQUIREMENTS ENVIRONMENTAL PROTECTION: RoHS JE— "y S 1 o 1
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3.Absolute Maximum Rating

Characteristics Symbol Min Max. Unit
LCM Operating Temperature Torr -20 +70 &
LCM Storage Temperature Tste -30 +80 °C
Humidity RH -- 90 %
4.Electrical Characteristics
4.1 TFT DC Characteristics
Characteristics Symbol Min. Typ. Max. Unit
Supply Voltage for I1/10 VDDIO -- -- -- Vv
Supply Voltage for(DC/DC) VDD 25 2.8 3.3 Vv
Supply Voltage for(DC/DC) AVDD -- -- -- \%
Supply Voltage for(DC/DC) AVEE -- -- -- Vv

4.2Back-Light Unit Charac

The back-light system is an edge-lighting type with 3 white LEDs. The characteristics of the back-light are

shown in the following tables.

eristics

Characteristics Symbol | Min. | Type | Max. Unit Notes
Forward Voltage VE 5.6 -- 6.6 \Y --
Forward current IF - 60 - 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 I is larger than 25mA/LED.

Backlight circuit diagram shown in below:

A©O

(9]
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5. Module Function Description

5.1 LCM Pin Descriptions

Pin No. Symbol Functional Notes

1 VCC Power supply 2.5V~3.3V

2 GND Power Ground

3 RESET Reset signal input terminal. Active at ‘L.

4 CS Chip select signal input pi

5 SCL Synchronous clock signal pin

6 HS Horizontal (Line) synchronizing input signal for RGB interface operation.

| VS Vertical (Frame) synchronizing input signal for RGB interface operation.

8 DE Data enable signal for RGB interface operation.

9 DOTCLK Dot clock signal for RGB interface operation.

10 SDA SPI interface input pin.

11 LEDK Power supply for backlight cathode input terminal.

12 LEDA Power supply for backlight anode input terminal.
13-18 D0-DS RGB interface data bus.

19 D6(NC) NC

20 D7(NC) NC
21-22 NC NC
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6. Timing Characteristics

VDDl and VDD can be applied in any order.

In CABC function application, WVDDI power on need delay 5ms after VDD has been supplied.

VDD and VDDI can be power down in any onder.

During power off, if LCD is in the Slkeep Out mode, VDD and VDDI must be powered down minimum 120msec
after RESX has been released.

During power off, if LCD is in the Sleep In mede, VDDI or YDD can be powered down minimum Omsec after
RESX has beenreleased.

CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Note 1: There will be o damage fo the display moduwie if the power Seguences are nof met.

Note 2 There will be mo abnomal visible effects on the dispiay panel during the Power On/Off Sequences.

Note 3 There will be mo abnomal visible effects on the display between end of Power On Seguence and before receiving Sieep Out
command. Alse between receiing Sleep In command and Power Off Sequence.

Note £ If RESX line is not heid stable by hest during Power On Sequence as defined in the sequence below, then § will be necessary to
apply a Haroware Reset (RESX) after Host Power On Sequence is complete o ensure comect operation. Otherwise function is not
guiaranieed

The power onloff sequence is illustrated below

e —— Trpw =+~ no limit Tlow = +/- no limit — o

= g
VDDI Z g
——-7 Timing when the latter signal rises up to 90% of its typical value. r\—
&.g. When VDD comes later, this timing is defined at the cross
point of 30% of 2.75V, not 909% of 2.6V

Timiﬁ when the latter signal falls up to90% of its typical value.
e.g. When VDD comes |ater, this timing is defined at the cross
point of 90% of 2.75V, not 90% of 26V

Tfow.csx = H- no limit
Trowecsx = += no limit

—_— r—
CSX Hor L
Trpweresx = + no limit .

RESX ’ N = V.
{Power down in W% ;/ Tf“"'“muur:‘s s 'E;.;
sleep-out mode) i i

+ - TrP.".I'-FESK = + no limit Tfpw.ﬂggxg = min ﬂnﬁ—"i —

RESX /
(Power down in 3{]%\ \R\—
sleep-in mode) !

Tieveresa is applied to RESX falling in the Sleep Out Mode.
Theperzse IS applied to RESX falling in the Sieep In Mode.
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RGB Interface Characteristics:

y bl 1 : I
|
HSYNC 1
VSYNC ﬁ I
. :
; [ gr
4 ; Vi [ Vin
ENABLE EI 3 1 - E(
1= LI | |
lgl T bl I
h s FWDH
3 | I I .
DOTCLE "'m: v 41 m . Y
Bhae | I
e o »
I
T T |
Data Bus }{:! Vi Write Data Vi |:>(
Write I L b
|
Figure 6 RGB Interface Timing Characie ristics
VDDI=1.65 fo 33V, VDD=2 4 fo 3.3V, AGND=DGND=0V Ta=25C
Signal Symbol Parameter MIN | MAX | Unit Description
HSYMC,
Tewmics WSYMC, HEYNC Setup Time 30 - ns
WEYNC
Tens Enable Setup Time 25 - ns
EMABLE
Tenn Enable Hold Time 25 - ns
PWDH DOTCLK High-level Pulse Width &0 - ns
PWDL DOTCLE Low-level Pulse Width &0 - ns
DOTCLK
Teven DOTCLK Cyele Time 120 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 20 ns
G Teos PD Data Setup Time 50 - ns
Trou PD Data Hold Time 50 - ns
Table 7 18/16 Bits RGE Interface Timing Characteristics
Signal Symbol Parameter MIN | MAX | Unit Description
HSYNC,
Tevucs WSYNC, HSYNC Setup Time 35 - ns
WEYNC
EMABLE Tens Enable Setup Time 35 - ns
Tenm Enable Hold Time 35 - ns
PWDH DOTCLK High-level Pulse VWidth 35 - ns
PWDL DOTCLK Low-level Pulse Width 35 - ns
DOTCLK
Teveo DOTCLK Cycle Time 80 - ns
Trghr, Trghf DOTCLK Rise/Fall time - 10 ns
s Tros PD Data Setup Time 35 - ns
Teom PD Data Hold Time & - ns

Table 8B 6 Bits RGB Interface Timing Characteristics
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Reset Timing:

Shorter than Sus
1 I

] THW
RESX Ei 2‘. \
I
1 I
|

) THT '
|Display e =
i Initial condition
ey Mormal operation >< During reset >{ (Default for HMW reset)
Figure 7 Reset Timing
VODI=1.65 to 3.3V, VOD=24 fo 3.3V, AGND=0OGNO=0V, Ta=257T
Related Pins | Symbol Parameter MIN MAX Unit
TRW Reset pulse duration 10 - us
RESX - 5 (Note 1, 5) ms
TRT Reset cancel
120 (Note 1,6, 7) ms
Table 9 Reset Timing
Notes:

1. The reset cancel includes also required time for loading 1D bytes, VOOM setting and other settings from NV M (or simiar device) to

registers. This loading is done every time when there is HW reset cancel time (IRT) within 5§ ms afer a rising edge of RESX.

2. Spike due to an electrostatic discharge on RESX line does not cause imegular sy stem reset according to the table below:

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

Between 5us and Sus Reset starts

3. Dunng the Reseiting period, the display will be bianked (The display is entering blarking sequence, which maximum time is 120

ms, when Reset Starts in Slesp Out —mode. The display remains the blank state in Sieep In —mode.) and then refum fo Default condition

for Hardware Reset.

4. Spike Rejection also applies during a valid resef pulse as shown below:
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7.0ptical Characteristics

ltem Symbol | Condition | Min. Typ. Max. Unit Note
Transmittance . _ £ A i
(with Polarizer) T(%) (4.50) % | Normal POL
Transmittance
1] = Ay - 0,
{without Polarizer) %) (g9 .
Contrast Ratio CR ©=0 640 800 — - (1)(2)
Normal
Response Time To+Te | Viewing = 30 40 |msec (1)(3)
angle
Color Gamut S5(%) 54 60 a~ %
m (0.296)
White
Wy (0.325)
— Rx (0.647)
Color
R 0.329
Chromaticity Y +0.02 P22 L1002 (1)(4)
(CIE1931) | Gx (0-279) CF glass
reen
Gy (0.550)
Bx (0.134)
Blue
By (0.123)
e, =, 80 L ‘iewing Angle
Hor. a = base on using
: R . = e Normal
‘iewing Angle o CR>10 ~ - ~ Polasizac
Ver. Reference
Op — 80 = Only
Optima View Direction ALL (5)

10
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Measuring Condition

m Measuring surrounding : dark room
m Ambient temperature : 25+2°C

= 15min. warm-up time.

Measuring Equipment
FPM520 of Westar Display technologies, INC., which utilized SR-3 for Chromaticity
and BM-5Afor other optical characteristics.

MNote (1) Definition of Viewing Angle:

Su
12" o'clock
O=90°

6 o'clock
d=270"°

Note (2) Definition of Contrast Ratio (CR):
measured at the center point of panel

Luminance with all pixels white
CR =

Luminance with all pixels black

11
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Mote (3) Definition of Response Time: Sum of Tg and Tg

Tr
100% 1 i ;——
00%% o T e
Optical
response 10%
KB [esarmencant N g vnnh ol s
i ‘l.'h

time

MNote (4) Definition of optical measurement setup

Photo-detector (BEM-5A)

50cm

o e—— | Center of panel

Field=1*
/ r

| FE| e o 45

LCD panel

Note (5) Rubbing Direction (T he different Rubbing Direction will cause the different optima
view direction. )

Amray CF
i
1
TFT Film UP

12
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8. Reliability Test Item

6 Thermal and cold shock

Static state, -20°C (30min) ~60°C

(30min) , 50 cycles

No. Test Item Test Condition Notes
1 High Temp. Storage +80°C / 96H 1. Functional test isOK.
2 Low Temp. Storage -30°C / 96H Missing Segment,short,
: : unclear segment

3 High Tempe. Operating +70°C / 96H non-display.display abnormally
4 Low Tempe. Operating -20°C / 96H and liquid crystal leakare

High Temperature un-allowed.
5 o 50°C x 90%RH /96H

/Humidity storage 2. No low

temperature bubbles,end seal

loose andfall, frame rainbow.

9. Packing Method----TBD

- END -

13



