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1. GENERAL SPECIFICATION

1.1 Description

The ST0280A3WY-RSLW-Fis a color active matrix Thin Film Transistor (TFT) Liquid Crystal Display (LCD)
that uses amorphous silicon(a-Si) TFT as a switching device. This model is composed of a single 2.8inches
transmissive type main TFT-LCD panel. The resolution of the panel is 240 x 320 pixels and can display up to

262K color.

1.2 Feature
-TM type for main TFT-LCD panel
-Structure COG+FPC+BL+TP

-Full, Normal (Still), Partial, Sleep, Standby mode are available

1.3 Application

-Display terminals for cellular phone or equivalent.

1.4 General Specification

No. Item Specification Unit Remark
1 LCD Size 2.8 inch -
2 Panel Type a-Si TFT active matrix - -
3 Resolution 240 x (RGB) x 320 pixel -

4 Display Mode Normally white, Transmissive - -
5 Display Number of Colors 262K - -
6 Viewing Direction 6 o'clock(Gray Scale) - Note
7 Contrast Ratio 500(TYP) - -
8 Luminance 210(TYP) cd/m? -
9 Module Size 50.00(W ) x 69.20(L) x 3.65(T) mm Note

10 Aclive Area 43.20(W) x 57.60(L) mm Note
11 Pixel Pitch 0.180(W ) x 0.180(L) mm -
12 Weight - g -
13 Driver IC ST7789V - -
14 Light Source 4 LEDs White - -
15 Interface CPU 8/16bit - -
16 Operating Temperature -20~70 -
17 Storage Temperature -30~80 -

Note: Please refer to the mechanical drawing.
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2. BLOCK DIAGRAM
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3. MECHANICAL DRAWING
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4. INTERFACE ASSIGNMENT

::gl SYMBOL FUNCTION DESCRIPTIONS
1 GND Ground.
2 /CS A chip selection signal. When CS is low,the chip can be accessed.
Display data/command selection pin in MCU interface.
3 RS RS=1": display data or parameter.
RS="0’: command data.
4 /WR Serves as a write signal and writes data at the rising edge.
5 /RD Serves as a read signal and read data at the rising edge.
6~13 DB10-DB17 [Data bus.
14~23 DB0-DB9 |Data bus.
24 /RESET Reset pin.
o5 IMO MCU parallel interface type selection.
IM3="1" and IM0='0": i80-system 16-bit interface. DB[17:10], DB[8:1] is used;
26 IM3 IM3="1" and IM0="1": i80-system 8-bit interface. DB[17:10] is used;
27 GND Ground.
28 XL X-
29 YT Y+
30 XR X+
31 YB Y-
32 GND Ground.
33 VCC Power supply to the analog circuit.
34 IOVCC Power supply to the interface pins
35 LED-K1 Power supply for backlight (cathode).
36 LED-K2 Power supply for backlight (cathode).
37 LED-KS Power supply for backlight (cathode).
38 LED-K4 Power supply for backlight (cathode).
39 LED-A Power supply for backlight (anode).
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5. ELECTRICAL SPECIFICATION
5.1. APPLICATION CIRCUIT
GND GND
T10VCC 10VCC
VCC VCC
/CS =1 /CS
MCU RS RS
/WR /MR 1LCM
/RD = /RD
DBO-DB17 =< = DBO-DB17
/RESET /RESET
+ LED-A
steady _ LED-K1
_ LED-K2 B/L
current _ LED-K3
— LED-K4
XL XL
. o
DRI VERYB VB
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5.2. ABSOLUTE MAXIMUM RATINGS
STANDARD VALUE
ITEM SYMBOL| CONDITION UNIT
MIN | TYP MAX
Power Supply for Analog VCC Ta=25 °C -0.3 4.6 \
Power Supply for Digital 1O IOVCC Ta=25 °C -0.3 4.6 \Y

Note: Permanent damage to the device may occur if maximum values are exceeded or
reverse voltage is applied.

5.3. TYPICAL OPERATION CONDITION
5.3.1 DC Characteristics

ITEM SYMBOL | CONDITION STARESRIYALUE UNI
MIN [ TYP| MAX T
Power Supply for Analog VCC Ta=25 oC 2.4 2.8 3.3 \Y
Power Supply for Digital IO | 10OVCC Ta=25 °C 1.65 1.8 3.3 \
Input Signal “H” Level Viu 0.7xI0OVCC IOVCC Vv
Input Signal “L” Level Vi -0.3 0.3xIOVCC| V
Output Signal “H” Level Von lon=-0.1mA | 0.8xIOVCC \
Output Signal “L” Level VoL lor=0.1mA 0.2xIovCC| V
Frame Frequency frrRAME 60 70 85 Hz

Note: To prevent IC latch up or DC operation in LCD panel, the power on/off sequence
should follow the driver IC specification.
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5.3.2 Current Consumption

Values . Remark
Item Symbol Nin. | Nax. Unit
Normal(Still) Mode leci - 10 mA Note1
Sleep Mode locz - 100 uA Note2

Note1: Test Condition
IOVCC=VCC=2.8V;

Display Pattern: All Pixel Black
Frame Rate=77Hz at Line Inversion

Operating Temperature: 25C

Max. current check pattern:

Black

Note2: In the standoy mode, all the internal display operations are suspended including the
internal R-C oscillator.
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5.4. BACKLIGHT SPECIFICATION
5.4.1 BACKLIGHT CIRCUIT
NN
Klo ]
NN
K2 © ]
~> - © A
K3 o -1
IS
Kio -1
5.4.2 ELECTRICAL CHARACTERISTICS (T=25C)
STANDARD VALUE
PARAMETER SYMBOL | CONDITION UNIT
MIN | TYP | MAX
FORWARD VOLTAGE VF IF=15mA 29 | 32 | 35 Vv
(Single Chip)
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5.5. INTERFACE TIMING CHARACTERISTICS
Tenw l< Tenw
csXx s Lo ﬁTcsp |
T St | Tosr
| Tecs | | Tesh ! [
| ] ] ] | (-
Vi I [ [
L > 1
TasT ﬂ—rﬂ" Twe | | Tanr | '| |
WRX o (e TR 7;/;—0—”"‘"‘” I _\_:
I ~— I I I
I I Tost Il Torr | o
[ S — T >
D[17:0] [ Vin | |
write | | 7 X | | K
: L Tres/TresFm »l TanT | :
| ! | | ! |
I'<—>TAST | I Trc/TReFM | | ! _
Vin !: Tro/TRoLEM ‘: I Ten/T 0 ol
RDX m ;'Zr RDH/ T RDHFVI | |
At Trare e > o0y
D[17:0] Vit |
read * Vi z§
Figure 1 Parallel Interface Timing Characteristics (8080-Series MCU Interface)
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta= -30 to 70 C
Signal Symbol Parameter Min | Max | Unit Description
T Address setup time 0 ns
D/CX AST p )
TanT Address hold time (Write/Read) 10 ns
Tchw Chip select “H” pulse width 0 ns
Tes Chip select setup time (Write) 15 ns
oS Tres Chip select setup time (Read ID) 45 ns
Tresem Chip select setup time (Read FM) | 355 ns
Tesk Chip select wait time (Write/Read) 10 ns
Tesh Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX TwrH Control pulse “H” duration 15 ns
TwrL Control pulse “L” duration 15 ns
Tre Read cycle (ID) 160 ns
RDX (ID) TroH Control pulse “H” duration (ID) 90 ns When read ID data
TroL Control pulse “L” duration (ID) 45 ns
T Read cycle (FM) 450 ns
RDX rery When read from
TRroHEM Control pulse “H” duration (FM) 90 ns
(FM) frame memory
TRoLFM Control pulse “L” duration (FM) 355 ns
D[17:0] Tost Data setup time 10 ns For CL=30pF
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5.6. RESET TIMING CHARACTERISTICS

Display ; ; Initial condition
status Normal operation >< During reset >< (Default for H/W reset)

Figure 2 RESET TIMING
VDDI=1.65 to 3.3V, VDD=2.4 to 3.3V, AGND=DGND=0V, Ta=-30 ~ 70 C

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
Notes:

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

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

RESX Pulse Action
Shorter than 5us Reset Rejected
Longer than 9us Reset

Between 5us and 9us Reset starts

3. During the Reseiting period, the display will be blanked (The display is entering blanking sequence, which maximum time is 120
ms, when Reset Starts in Sleep Out —mode. The display remains the blank state in Sleep In —mode.) and then return to Default condition
for Hardware Reset.

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

10

Eeset is accepted

_’H'ﬂ Less than 20ns width positive spike will be rejected.
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6. TOUCH PANEL SPECIFICATION
6.1. ELECTRICAL CHARACTERISTICS
Value .
ltem - Unit Remark
Min. Typ. Max.
Linearity -1.5 - +1.5 Y% After environment and life test
, , 100 - 900 Q X(Film side)
Terminal Resistance ,
200 - 900 Q Y(Glass side)
Insulation resistance 20 - - MQ DC 25V 1min
Operating Voltage - 5 7 \ DC
6.2. OPTICAL CHARACTERISTICS
Value .
Item - Unit Remark
Min. Typ. Max.
Response Time - - 10 ms 100kQ pull-up
Light Transparency 79 - - % -
6.3. MECHANICAL CHARACTERISTICS
Value ]
Item - Unit Remark
Min. Typ. Max.
Active Force 70 - 120 of Note1
Surface Hardness 3 - - H -
Pen Sliding Durability 50,000 - - time Note 2
Hitting Durability 1,000,000 - time Note 3

Note 1: Do not operate it with a stylus other than a polyacetal pen (tip R0.8mm or less) or a finger, especially
those with hard or sharp tips such as a ball point pen or a mechanical pencil.

Note 2: Test Condition:End shape: R0.8mm and R8.0mm

Note 3: Measurement For Linearity. (After environment and life test)

TP Qutline
TP A/A
£1mm Test boundary 1mm
E | ‘5mm
&
25
o |3
S<E
5< 3
[@ N s]
alkF B
=B
[S
€

U

-Load: 70g with End shape R0.8 mm Polyacetal resin.
-Measuring area: 1.0mm inside the edge of touch panel active area, pitch 5mm. (Fig. 1)

Fig. 1 Measuring area for Linearity
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Note 4: Measurement for surface area.

-Scratch 100,000 times of straight line on the screen with a stylus which is changed every 20,000
times. One time is defined in one direction, strike one time, and then in the reverse direction strike
one time that defined 2nd time.

-Force: 150¢f.

-Speed: 150mm/sec.

-Writing Length: 25mm.

-Stylus: R0.8 polyacetal tip.

-Measuring area: 2.0mm inside the edge of touch panel active area, any line. (Fig. 2)

-Result: the SPEC of Electrical Characteristics pass.

Note 5: Hit 1,000,000 times on the screen with a R0.8mm Polyacetal resin By stylus tapping at same points.

-Force: 250gf.

-Speed: 5times/sec.

-Measuring area: 2.0mm inside the edge of touch panel active area, any point. (Fig. 2)

-Result: The SPEC of Electrical Characteristics pass.

TP QOutline
TP A/A
g 2mm Test boundary 2mm
Al
> 200
m 4 N
o) % X
£<E %%
..:__; < 8 K XX
Oa 4
o = "g)_)' ;\ P>
Ho e 020
IS
£
A

(HIH)
Fig. 2 Measuring area for Pen Sliding & Hitting Durability
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6.4. TOUCH PANEL CIRCUIT BLOCK

YT

X[ XR
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7. OPTICAL CHARACTERISTICS

(Ta=+25°C,VCC=I0VCC=+2.8V,I5.=80mA)

—gw V I
ltem Symbol (AT - aues Unit Remark
n Min Typ. Max.
Viewing Left oL - 45 -
iewi
Right Or - 45 - degre
CR=10 Note 1,2
ggﬂlee Top dr - 50 - e K"
g Bottom (O - 20 -
Response Time Ton +Tof g‘_ocgfgl - 16 - ms | Note 2,3
Contrast Ratio CR Normal - 500 - Note 2,4
0=0=0
Luminance L Normal | 4q 210 - | cdim? | Note 2,5
0=0=0
. Wi 0.2460 0.2960 0.3460
White
W,y 0.2663 0.3163 0.3663
A L W & A
Chromaticity . e_%rfg : ' : - Note 2,6
(CIE1931) Green G =0= 0.2939 0.3439 | 0.4039
Gy 0.5523 0.6023 0.6523
Blue Bx 0.0947 0.1447 0.1947
By 0.0241 0.0741 0.1241
Color Gamut NTSC | CIE1931 - 55.3 - % -
Luminance Normal
U . 75 80 - % Note 2,7
Uniformity : 0=0=0
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Note 1: Definition of viewing angle range
Normal line
0=0=0°
Or 12 o’clock direction
a--a ®=90°
6s Y /I ,
// / I 7

/B [Br // I //

1 /"ﬁ'\ I/
T o 7
:( // y /

- »Z

®=0°

v
©=180° o
| /
|/ .
// L~ Active Area /
Z

| 7 LCD Panel
/
®=270°

6 o’clock direction

Fig. 1 Definition of viewing angle

Top

Fig. 2 Definition of viewing angle for display

Page 18 of 22
San Technology CONFIDENTIAL



. C\D
Santelk  San Technology, Inc File No.
antex. ’ . 2017081701

Note 2: Definition of optical measurement system

The optical characteristics should be measured in a dark room with ambient temperature Ta=+25C. The
optical properties are measured at the center point of the LCD screen after 5 minutes operation. (Equipment:
Photo detector TOPCON BM-5AS Field of view: 1°/Height: 500mm.)

Photo detector

Normal line
T 6=0=0°

12 o’clock direction

500mm Y,
/
,/
/I
/
/
| ) . /
d=180° o=0°
/
4 )
// Active Area
7
L LCD Panel
/
d=270°

6 o’clock direction
Fig. 3 Optical measurement system setup
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 (Ton) is the time between photo detector output intensity changed from 10% to 90%.

/ White (TFT OFF) |
.

Black (TFT ON) | White (TFT OFQ)

>
—~ 9
D S 4100%
— Q
° — — — —
%% 90%
® 9
< O
m -
- ©O
[
=t
g [ 10%
0%

Fig. 4 Definition of response time
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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

Note 5: Definition of luminance
Measured at the center area of the panel when LCD panel is driven at “white” state.
Note 6: Definition of color chromaticity (CIE1931)

Color coordinates measured at the center point of LCD when panel is driven at “White”, “Red”, “Green” and
“Blue” state respectively.

Note 7: Definition of luminance uniformity

To test for uniformity, the tested area is divided into 3 rows and 3 columns. The measurement spot is placed
at the center of each circle as below.

min

Luminance Uniformity (U.) =

L------- Active area length W----- Active area width

\\i

W/6 W/3 W/3

O
OO0
QDO0

Fig. 5 Definition of luminance uniformity

L/6

L/3

L/3

L, : The measured minimum luminance of all measurement position.

Lmax : The measured maximum luminance of all measurement position.
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8. RELIABILITY TESTS

ITEM CONDITION CRITERION
High Temperature: +70 °C+3'C, 72 hrs  |No defects in display and

Operating Temperature Test

Low Temperature: -20 °C+3°C, 72 hrs ~ |operational functions

Storage Temperature Test

Low Temperature: -30 °C+3°C, 120 hrs  [operational functions

No defects in display and

Humidity Endurance Test 60 2C+3C, 90%+3%RH, 72 hrs , .
operational functions

-30 °C (30mins)~ No defects in display and

Thermal Shock Test . .
+80 °C (30mins) 10 cycles operational functions

Operating Time: thirty minutes
exposure for each direction (X,Y,Z) No defects in display and
Vibration Resistance Test , ,
Sweep Frequency:10~55Hz (1 min) operational functions

Amplitude: 1.5mm

Mechanical Shock 100G 6ms, X, zY, £Z 3 limes for each|No defects in display and

direction operational functions
Electro Static Discharae + 2KV, Human Body Mode,|No defects in display and
J 100pF/1500Q operational functions

NOTE:

1) The samples must be free from defect before test, must be restored at room condition at least for 2
hours after reliability test before any inspection.

2) Before test the function of TP, the sample must be placed in room temperature for 24hrs after RA test.
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9. PRECAUTIONS
9.1. HANDLING

9.1.1. Polarizer Cleaning, Petroleum ether (or N-hexane) is recommended for cleaning the
front/rear polarizers and reflectors, acetone, toluene and ethanol are not allowed to avoid
damaging the surface.

9.1.2. Body grounding, must wear Anti-ESD wrist strap while pick up LCDs.

9.1.3. FPC Soldering, less than 300°C/3S, solder must be grounding on grounding bench.

9.1.4. If use electric Screwdriver to do assembly, screwdriver must be grounding.

9.2. STORAGE
9.2.1. Keep in a sealed polyethylene bag.
9.2.2. Keep in a dark place.
9.2.3. Keep in temperature between 0°C and 35°C.
NOT allowed at 70°C for more than 160 Hours, or at -20°C for more than 48 Hrs.
9.3. SAFETY
If liquid crystal leak out of a damaged glass cell, DO NOT put it in your mouth or touch eyes, if

the liquid crystal touch your skin or clothes, please wash it off immediately using soap and
water.

10. LIMITED WARRANTY

Unless otherwise agreed between San Technology and customer,San Technology will replace or repair
any of its LCD modules which are found io be functionally defective when inspected in
accordance with San Technology LCD acceptance standards (copies available upon request) for a
period of one year from date of shipments. Cosmetic/visual defectsover specs must be returned
to San Technology within 30 days of shipment. Confirmation of such date shall be based on freight
documents. The warranty liability of San technology limited to repair and/or replacement on the terms
set forth above.San Technology shall not be responsible for any subsequent or consequential events.

10.1. RETURNING LCM UNDER WARRANTY — TERMS AND CONDITIONS
10.1.1. No warranty can be granted if the precautions stated above have been disregarded. The
typical examples of violations are :
- Broken LCD glass.
- Circuit modified in any way, including addition of components.
10.1.2. Module repairs will be invoiced to the customer upon mutual agreement. Modules must
be returned with sufficient description of the failures or defects. Any connectors or cable

installed by the customer must be removed completely without damaging the PCB’s eyelet,
conductors and terminals.
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