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Product Specification

*¢* Product Name: AMOLED

** Model Name. DOO0143PFSTO03

+¢» Description: 1.43 inch (466 x 466)

Proposed by Customer's Approval

Designed Checked Approved
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1.General Description:

m Driving Mode: Active Matrix.

m Color Mode: Full Color (16.7M color)

m Display Format: 1.8" (368 x 448)

m Display Driver IC : SH8601 or Compatible

m Touch Driver IC : FT3168 or Compatible

m Display Interface: SPI 3-wire / QSPI

m Touch Interface: IIC [ Slave Addr A[6:0]---0X38]
m Application: Handheld & PDA

m RoHS Compatible

2.Mechanical Data

Item Specifications Unit

MODULE Dimensional outline(X*Y) [42.15(W) * 44.74 (H)*Thickness mm
AMOLED Dimensional outline(X*Y) 39.15(W) * 39.23 (H)*0.8 mm
Thickness Total 3.5(T) mm

--- AMOLED=0.8mm;
--- Foam=1.5mm;

--- PCB=1.2mm
Number of dots 466(W) x RGB x 466(H) Dots
Active area 36.35(W) x 36.35(H) mm
Pixel Size 78.0*78.0 um
Diameter Inch 1.43 inch
Frame rate 45@16.7M color /60@65K color Hz

*See attached drawing for details.
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3.Block Diagram
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5.Pin Description

CN2
NO. | PinName | I/O Description
1 VBAT P Battery Voltage 3.8V TYP. (2.9-4.5V)
2 VCC P Power supply for display driver IC analog system.
3 IovVCC P Power supply for display driver IC interface and logic system
4 PWR_EN || Power IC enable control pin.
5 SPI_CS I Chip select input pin (“Low” enable)
6 SPI_CLK I SCL: A synchronous clock signal in SPI I/F.
7 SI00 I/O Serial Data Input input & output in QSPI,data Lane 0
8 Q-si1 I Serial Data Input in QSPI,data Lane 1
9 Q-SI2 I Serial Data Input in QSPI,data Lane 2
10 Q-SI3 [ Serial Data Input in QSPI,data Lane 3
11 SPI_RESET | | Display driver reset, must be applied to properly initialize the chip.
Signal is active low.
12 TP_RESET | | TP driver reset. Signal is active low.
13 TP-SCL I Touch Panel Clock Input. Communication Voltage follow IOVCC
If not used, please open this pin.
14 TP_SDA I/0 Touch Panel Data Input and output.
Communication Voltage follow IOVCC
If not used, , please open this pin.
15 TP-INT 0 Touch Panel Interrupt Output.
If not used, please open this pin.
16 IM1 I Dsipaly Interface type selection;
When IM=1: Dsipaly Interface type is QSPI;
When IM=0: Dsipaly Interface type is SPI-3Wire;
17 TE 0] Tearing Effect
18 GND P Ground
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6. DC Characteristics

Test Conditions :Voltage Referenced to GND=VSS=0V, VCCC=3.3V,IOVCC = 1.8 V,TA = 25°C
Unless otherwise specified

Ite Symb Condition Min. Typ. Max. Unit
m ol
IOVCC - 1.72 1.8 3.4
Supply voltage \Y
VCC - 2.7 3.3 3.36
VBAT - 2.9 3.8 4.5
"H" level VIH - 0.8*I0VCC - I0VCC
Input \Y
Voltage
"L" level VIL - -0.2 - 0.2*10VCC
"H" level VOH 0.8*I0VCC - I0VCC
Output IOH = -0.1mA Vv
Voltage "L" level VoL IO0L=0.1mA 0.2 - 0.2*10VCC
Input ILI -1.0 - 1.0 uA
Leakage Vin=lOVCC or
Current Output ILO VSS 3.0 - 3.0 uA
Sleep out mode Ivce Full white disolav - 13 19.5 mA
liovce ;:0 th Ite display, 15 3 mA
nits,
IvBAT - 55 95 mA
Sleep in mode Ivce - 20 50 uA
CS{”el“t llovee A 50 100 uA
(Display) IveaT A 50 100 uA
Deep Ivce - 2 4 uA
Standby Mode liovee - 2 4 uA
IvBAT - 50 - uA
Frame Frequency frrRM - 45 - Hz
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7.AC characteristics

7-1 Reset Timing

Reset timing characteristic

i
RESX v

tET
<+

tRW

tSRT
P
Display . Default status
Status Normal Operation >< Reset >< (Default for H/W Reset)
VSS=0V, VDDIO=1.72V to 3.3V, VCI=2.5V to 3.3V,Ta =-30 to 70°C
Parameter Symbol Pad Min. | Typ. | Max. | Unit Note
Reset low pulse width tRW RESX 10 - - us -
time RESX - - 150 Reset during Sleep Out mode
Reset un-reacted pulse
width tET RESX 5 us -
7-2 SPI Timing
SPI-3Wire/ SPI-4Wire Interface Characteristics
3/4-wire SPI
C€SX Vi Vy‘
t tscve (Write Cycle) tscve (Read Cycle)
tecn terwr
tscn tocr el tscL tscr tew
SCL _\ *-\ & 0 +
t. tom
(sgl” Input Data ->< Input Data Don't Care a>< Input Data
tso tson
soo 00COOCOQCAAAAAAACACAACACHACXIOCUNANR ouewtmata I XL XNKXXKXXAXX
DOC No. DO0143PFST03 REV 0.0 2023-12-12 8 /15
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Parameter Symbol | Condition Min. | Typ. | Max. | Unit
Write 20 ns
lock |
Clock cycle tseve MRead 300 ns
) . tscH Write 6.5 ns
lock high pul h
Clock high pulse widt oo Read 140 "~
. tseL Write 6.5 ns
Clock low pulse width

P tscL Read 140 ns
Clock rise time tscr 0.2*vDDI -> 0.8*VDDI 3.5 ns
Clock fall time tscr 0.8*vDDI -> 0.2*VDDI 3.5 ns
Chip select setup time tesu 10 ns
Chip select hold time ten 10 ns
Data input setup time tsisu To V| of SCL’s rising edge 5 ns
Data input hold time tsiH 5 ns
Access time of output data tsop From V,_ of SCL’s falling edge 120 ns
Hold time of output data tson From V4 of SCL's rising edge 5 ns

Transition time from Write Ve
cycle to Read cycle teHwr From V4 of SCL's rising edge 150 ns

Notes:

(1) Logic high and low levels are specified as 80% and 20% of VDDI for Input signals.
(2) For the 4-wire SPI, the DCX’s timing is the same as input data.

(3) Ta=-30°Cto 70°C, VDDI=1.65V to 3.3V, VCI=2.7V to 3.6V, and VSS=0V

7-3 QSPI Interface Characteristics

tesu ten

Csx

"Vin

tscve (Write Cycle) tscye (Read Cycle)
tocw e tomwr
s e —LSCL tscr

scL ?—}\ % —L\ - —/—\

tse

sDI . L
~ ~
DCX Input Data >< Input Data Don't Care ><
D[1:0] B

tso0 tson

NSNS0 BT

Note: The max SCL frequency for each pixel data format is specified as the below table.
Note: Logic high and low levels are specified as 20% and 80% of VDDI for Input signals.
Note: Ta =-30to 70 °C, VDDI=1.65V to 3.3V, VCI=2.7V to 3.6V, GND=0V
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QSPI Timing

Quad SPI Interface Protocol — Register Read and Write

Command Write

B I )

csX e 8-bit 24-bit 8-bit 8-bit
sSCL o sees Yy PP
SDIO_0 02h ADDR[23:0] Parai[7:0] Para2{7:0]
Command Read
o 8-bit 24-bit 8-bit 8-bit

CSX
scL 0 U IS S S I O O B N O
SDIO_0 03h ADDRI[23:0] Para1[7:0] Para2[7:0]
input output
Quad SPI Interface Protocol — Pixel Interface
1-Wire Pixel Write
—_ 8-bit 24-bit 8-bit 8-bit

csXx
sSCL aer sees P aees aees
SDIO_0 02h 0x002C00 / 0x003C00 Data1[7:0] Data2[7:0] Data3[7:0] *+**
ADDR(23:0]
4-Wire Pixel Write
cex 8-bit 3 24-bit 8-bit 8-bit 8-bit 8-bit
S S [ N I A O I
SDIO_0 —— 32h 0x002C00/ 0x003C00 D4_¥_D0_X_ D4 X_ Do X D4 X Do ¥ D4 X D0 )
ADDR(23:0]
$DI0_1 CED I (59 (D (5 (i (5 4D
sDIO_2 D6 X Dz X D6 X D2 X D6 D6
SDIO_3 D7 X D3 X D7 D7 D7
csx 8-bit 24-bit (ADDR[23:0]) 8-bit 8-bit 8-bit 8-bit
SRR S O A A I
SDI0_0 —— 12h 0 X 0 Y a4 X a0 X 0 X 0 X pa X poX b4 ¥ poX pa ¥ poX p4X Do
sDIO_1 0 X o0 X as X a1 X o X o X ps X o1 X ps X o1 ¥ ps X b1 X ps ¥ o1
sDIo_2 0 X 0 X as X a2 X 0o X o X ps X p2 )X pe X 02X D6 X D2 X D6 X D2
SDIO_3 0 0o X a7 Xa3X o 0 X D7 D7 X_D3 X D7 X D3 X D7 X D3
ADDR([23:0] = 0x002C00 or 0x003C00
SPI-4Lanes Pixel Write Data Waveform
RGB888 — 4-Lanes
T CSX
0 | 2 3 4 5 6 7 8 31 32 33
SCLK A I A O O I PP L L L PP L L L Ll
J SI00 32h ¥ 0x002C00 / 0x003C00 G o X ) ChED
Host to DDI
s1 (RN cs X e (R0
sp @D (o ()
L SI3 a1 X G
Ist R Ist G 1st B 2nd R
< data x data < data X data
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RGB666 — 4-Lanes

(" CSX
0 | 2 3 4 5 6 7 8 31 32 33
SCLK S O Y UL Lo Ll
S100 32h 0x002C00/ 0x003C00 Do (o X o g o Y@ o)
Host to DDI<
SII o Wa X o o XX o
SI2 ARa RO 61 X G0 ) (R (%0 )
L 83 @@ @) D
IstR Ist G Ist B 2nd R
data data data data
RGB565 — 4-Lanes
" Csx
0 1 2 3 4 5 6 7 8 31 32 33
SCLK A LU L L o wr b
SIO0 { 32h b 0x002C00 / 0x003C00 (CRUX 3 ) (R H G5 )
Host to DDI <
st CHEED
SI2
L s (R }(CRo X2 @RI Ra XRO X G2 )

1st Pixel 2nd Pixel
s

< >

7-5 Touch Panel(TP) IIC Timing Characteristics

The TP driver communicates to the host through the IIC interface and follows the IIC protocol. 1IC bus utilize the SCL and

SDA, a two-wire synchronous communication interface and can operate at a maximum bit rate of 400kbps.

IovCC

Pull Up

Resstor

SCL_{% )

Host {igc | TP Driver
Processor spa Li

INT
RESETB ol

SDA 5\_CX:X _______ X:)D_/_DCXX:)D_/_
: MSB ACK from Slave ACK from Receiveré
1 2 36 7 8 9 1 2 37 8 9
START or repeat START ACK ACK Stop

DOC No. DOO0143PFST03 REV 0.0 2023-12-12 11 / 15
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IIC Interface Timing
(SveAddry, o Dataln] , Dateln+t] , Datalns2]
| S | A[6:0] W[ A D[7:0] A D[7:0] Al D[7:0] A P |
IIC Master Write, Slave Read
(SeveAddry Dateln] , Dateln+t] , Dataln2]
| S \ Al6:0] R[A D[7:0] [ A D[7:0] | Al D[7:0] N P |

IIC Master Read, Slave Write

TP Driver IC Slave Addr A[6:0]---0X38

Mnemonics Description
S I°C Start or I°C Restart
A[6:0] Slave address
R/W READ/WRITE bit, 1’ for read, ‘0’for write
A(N) ACK(NACK)
= STOP: the indication of the end of a packet (if this bit is missing, S will indicate the end of the current packet
and the beginning of the next packet)

IIC Timing Characteristics

Standard Mode Fast Mode
Parameter Unit
Min Max Min Max
SCL frequency (fast mode support) 0 100 0 400 KHz
Clock low period 4.7 1.3 - us
Clock high period 4.0 0.6 - us
Bus free time between a STOP and START condition 47 1.3 - us
Hold time (repeated) START condition 4.0 0.6 - us
Data setup time 250 100 - ns
Setup time for a repeated START condition 4.7 0.6 - us
Setup Time for STOP condition 4.0 0.6 - us
TP 1/0 Communication Voltage follow IOVCC
DOC No. DO0143PFSTO03 REV 0.0 2023-12-12 12 / 15
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TP DC Characteristics

ltem Symbol Test Condition Min. Typ. Max. Unit | Note
Input high-level voltage VIH 0.7 x IOVCC - IOVCC \%
Input low -level voltage VIL -0.3 - 0.3 x [OVCC \Y
Output high -level voltage VOH IOH=—0.1mA 0.7 x IOVCC - - \%
Qutput low -level voltage VOL IOH=0.1mA - - 0.3 x IOVCC Vv
1/0O leakage current ILI Vin=0~AVDD -1 - 1 PA
Qurrent consumF}tion lopr AVDD=2.8V i 15 i mA
( Normal operation mode ) Ta=25°C MCLK=15MHz
Current clonsumption Imon AVDD=2.8V i 20 i uA
( Monitor mode ) Ta=25°C MCLK=15MHz
Current consumption Islp AVDD?2.8V i 10 i uA
( Sleep mode ) Ta=25°C
Power Supply voltage AVDD 2.8 - 3.6 \%
8.Electro-optical characteristics
Item Symbol | Temp Condition Min. Typ. | Max. | Unit Note
Brightness 25°C | Normal (White Mode) 300 350 | 400 |cd/m’ Center
brightnes
S
Uniformity 25°C | Normal (White Mode) 85 90 - % (1)
Contrast ratio 25°C ®=0",6=0" 60,000 - - (1),(2)
0.275 | 0.295 | 0.315 -
White
0.295 | 0.315 | 0.335 -
0.630 | 0.660 | 0.690 -
Color Red
of CIE o 0.310 | 0.340 | 0.370 -
_ 25°C ®=0° 6=0° (1),(2),(3)
coordinate 0.170 | 0.220 | 0.270 | -
Green
0.680 | 0.730 | 0.780 -
0.115 | 0.140 | 0.165 -
Blue
0.025 | 0.050 | 0.075 -
Color Gamut 25°C vs. NTSC 85 100 - %
. . 0 50% Brightness dro
Life Time(5) 25°C ° Brigh’ P - |30,000] - Hr (4)
@250cd/m’, Full White
Note 1): Uniformity Measuring Point
DOC No. DO0143PFST03 REV 0.0 2023-12-12 13 / 15
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+++++ R —

Uniformity = Lmin / Lmax * 100 [%]
Note 2): Definition of contrast ratio (K)

Brightness of selected dot

(White patterned area) at 250cd/m’

~ |=— Active Area

| 9 measuring points

Contrast Ratio(K) =

Brightness of non-selected dot
(Black patterned area) at 250cd/m’

Note 3): Optical measuring system : temperature regulated chamber

Photo
i Detecter
\4LJ (PR705)
Focusing :
(50cm) AMOLED Cell
\

| |
¢

Center

Note 4): Life Time

The elapsed time that the full white brightness decreases to the half of initial value

DOC No. DOO0143PFST03 REV 0.0
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9.Recommended Operating Sequence

Please refer to “DO0143PFST03 Demo_Code.c”

10. Standard Specification For Reliability

No Item Condition Cycles Judgment Criterion
1 High Temperature Operation 80°C/ 240hours 10
1. No clearly visible defects or remarkable
. . deterioration of display quality.However,
2 Low Temperature Operation -30°C/ 240hours 10 any polarizer's deteriorations by the high
temperature/ High humidity Storage test
] and the High temperature/ High humidity
3 | HighTemperature Storage 85°C/ 240hours 5 Operation test are permitted.
2. No function-related
4 Low Temperature Storage -40°C/ 240hours 5 abnormalities.
5 High Temperature Humidity 60°C/90%RH/ 5
Operation 240hours
6 Thermal Shock -40°C~85°C / 5
100cycles

Note: The results must be measured after 2 hours later under room temperature keeping.
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