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1. Over View

OKRAO0370RWU253F7 is an Active Matrix Electrophoretic Display (AM EPD), with
interface and a reference system design. The display is capable to display images at 1-bit
white ,black and red full display capabilities.The 3.7inch active area contains 416x240 pixels. The
module is a TFT-array driving electrophoresis display, with integrated circuits including gate driver,
source driver, MCU interface, timing controller, oscillator, DC-DC, SRAM, LUT, VCOM. Module

can be used in portable electronic devices, such as Electronic Shelf Label (ESL) System.

2. Features

@ 416%240 pixels display

@ High contrast High reflectance

@ Ultra wide viewing angle Ultra low power consumption

@ Pure reflective mode

@ Bi-stable display

€ Commercial temperature range

@ Landscape portrait modes

@ Hard-coat antiglare display surface

@ Ultra Low current deep sleep mode

@ On chip display RAM

@ Waveform can stored in On-chip OTP or written by MCU

@ Scrial peripheral interface available

@ On-chip oscillator

@ On-chip booster and regulator control for generating VCOM, Gate and Source driving
voltage

2
@1 C signal master interface to read external temperature sensor
@ Built-in temperature sensor

Rev. 2.0 4,50
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3. Mechanical Specification
Parameter Specifications Unit Remark
Screen Size 3.7 Inch
Display Resolution 240(H)x416(V) Pixel DPI:130
Active Area 47.04x81.54 mm
Pixel Pitch 0.196x0.196 mm
Pixel Configuration Square
Outline Dimension 53(H)x92.99 (V) x1.0(D) mm
Weight 8.88+0.5 g
Symbeol | Parameter Conditions Min Typ Max Units Notes
Black State L* value - 13 15 3-1
Black State A* value - 4 6 3-1
Black Ghosting AL - 1 - 3-1
After 24hour colour changed - 2 - 3-4
White State L* value 62 65 - 3-1
White State A* value - 0 1 3-1
White Ghosting AL - 1 - 3-1
After 24hour colour changed - 2 - 3-4
Red State L* value 27 28 32 3-1
Red State A* value 36 40 45 3-1
Red Ghosting AE - 3 - 3-1
After 24hour colour changed - 2 - 3-4
T update | Image update time at 23 °C - 17 - sec
R White Reflectivity White 30 34 - % 3-1
CR Contrast Ratio Indoor 15:1 20 - 3-1
3-2
GN 2Grey Level - - - -
Temp:23£3°C
Life Humidity:55 + Syears 3-3
10%RH

Notes: 3-1. Luminance meter: Eye-One Pro Spectrophotometer.

3-2. CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.

3-3. When the product is stored. The display screen should be kept white and face up.
3-4. After 24hour Colour Changed:

W: Max A E(W-W)<2, K: Max A E(B-B)<2, R: Max A Eab(R-R)<2.

W-w

B-B

24hours
—

B-B

Rev. 2.0
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4. Mechanical Drawing of EPD Module
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S. Input/output Pin Assignment
No. Name I/0 Description Remark
1 NC Do not connect with other NC pins Keep Open
2 GDR O | N-Channel MOSFET Gate Drive Control
3 RESE I Current Sense Input for the Control Loop
4 NC NC | Do not connect with other NC pins Keep Open
5 VSH2 C | Positive Source driving voltage (yellow)
6 TSCL O | I2C Interface to digital temperature sensor Clock pin
7 TSDA I/O | 12C Interface to digital temperature sensor Data pin
8 BS1 I | Bus Interface selection pin Note 5-5
9 BUSY O | Busy state output pin Note 5-4
10 RES# I | Reset signal input. Active Low. Note 5-3
11 D/C# I | Data /Command control pin Note 5-2
12 CS# I Chip select input pin Note 5-1
13 SCL I Serial Clock pin (SPI)
14 SDA 1/0 | Serial Data pin (SPI)
15 VDDIO p Eggeerc‘[selzlpgi};hf(g ét;terface logic pins It should be
16 VCI P | Power Supply for the chip
17 VSS P | Ground
Core logic power pin VDD can be regulated internally
18 VDD C | from VCI. A capacitor should be connected between
VDD and VSS
19 VPP P |FOR TEST Keep Open
20 VSHI1 C | Positive Source driving voltage
71 VGH C E/()Svls/{elr Supply pin for Positive Gate driving voltage and
22 VSL C | Negative Source driving voltage
73 VGL C i’/ocwoeli/[ S;lfé)l\}; sp]in for Negative Gate driving voltage
24 VCOM C | VCOM driving voltage
Rev. 2.0 7,750
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I = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output), P = Power Pin, C = Capacitor Pin
Note 5-1: This pin (CS#) is the chip select input connecting to the MCU. The chip is enabled for MCU

communication only when CS# is pulled LOW.

Note 5-2: This pin is (D/C#) Data/Command control pin connecting to the MCU in 4-wire SPI mode. When
the pin is pulled HIGH, the data at SDA will be interpreted as data. When the pin is pulled LOW,
the data at SDA will be interpreted as command.

Note 5-3: This pin (RES#) is reset signal input. The Reset is active low.

Note 5-4: This pin is Busy state output pin. When Busy is low, the operation of chip should not be
interrupted, command should not be sent. The chip would put Busy pin low when -Outputting
display waveform -Communicating with digital temperature sensor

Note 5-5: Bus interface selection pin

BS1 State MCU Interface
L 4-lines serial peripheral interface(SPI) - 8 bits SPI
H 3- lines serial peripheral interface(SPI) - 9 bits SPI

6. Electrical Characteristics

6.1 Absolute Maximum Rating

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3 to +6.0 \Y
Logic Input voltage VIN -0.3to VCI +0.3 \Y
Operating Temp range TOPR 0 to +40 °C.
Storage Temp range TSTG -25 to+40 °C.
Optimal Storage Temp TSTGo 2343 °C.
Optimal Storage Humidity HSTGo 55+10 %RH

Note:
1. Maximum ratings are those values beyond which damages to the device may occur. Functional
operation should be restricted to the limits in the Panel DC Characteristics tables.
2. We guarantee the single pixel display quality for 0-35°C, but we only guarantee the barcode readable
for 35-40°C.
3. The storage time is within 10 days for -25°C ~0C or 40C ~60C.

The display screen should be kept white and face up.

Rev. 2.0 8,50
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6.2 Panel DC Characteristics
The following specifications apply for: VSS=0V, VCI=3.0V, TOPR =23°C.

oo Applica . .
Parameter Symbol Condition le[;ﬁr:c b Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - A%
Logic supply voltage Va - VCI 23 3.0 3.6 \Y
Core logic voltage VD VDD 23 3.0 3.6 \Y
High level input voltage Vin - - 0.7 Va - Vai \Y
Low level input voltage Vi - - 0 - 0.3 Va \Y
High level output voltage Vou IOH =400uA - V0.4 - - \%
Low level output voltage VoL IOL =-400uA - 0 - 0.4 Vv
Typical power Pryp Ve =3.0V - - 18 - mW
Deep sleep mode Pstpy Va =3.0V - - 0.003 - mW
Typical operating current | lopr VCI Ve =3.0V - - 6 : mA
Image update time - 23°C - - 17 - sec
Typical peak current Topr VCI 2.3~3.6V 60 100 mA
DC/DC off
Sleep mode current Islp_Va No clock - - 20 uA
P P No input load
Ram data retain
DC/DC off
Deep sleep mode current | Idslp Vci No clock - - 1 5 uA
p sieep P_ No input load
Ram data not retain

Notes: 1. The typical power is measured with following transition from horizontal 3 scale pattern to vertical

3 scale pattern.

2. The deep sleep power is the consumed power when the panel controller is in deep sleep mode.
3. The listed electrical/optical characteristics are only guaranteed under the controller & waveform
provided by OKRA.

4. Electrical measurement: Tektronix oscilloscope - MDO3024,

Tektronix current probe - TCP0030A.

Rev. 2.0 9,750
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6.3 Panel AC Characteristics
6.3.1 MCU Interface Selection

The pin assignment at different interface mode is summarized in Table 6-3-1. Different MCU
mode can be set by hardware selection on BS1 pins. The display panel only supports 4-wire SPI or

3-wire SPI interface mode.

Pin Name Data/Command Interface Control Signal

Bus interface SDA SCL CSt# D/C# RES#
BS1=L 4-wire SPI SDA SCL CS# D/C# RES#
BS1=H 3-wire SPI SDA SCL CS# L RES#

Table 6-3-1: MCU interface assignment under different bus interface mode

6.3.2 MCU Serial Interface (4-wire SPI)
The serial interface consists of serial clock SCL, serial data SDA, D/C#, CS#. This interface

supports Write mode and Read mode.

Function CS# D/C# SCL
Write command L L 1
Write data L H i

Table 6-3-2: Control pins of 4-wire Serial Peripheral interface

Note: 1 stands for rising edge of signal

Rev. 2.0 10,750
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Figure 6-3-1: 4-wire SPI mode
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6.3.3 MCU Serial Interface (3-wire SPI)

Function CS# D/C# SCL
Write command L Tie 1
Write data L Tie 1

Table 6-3-3: Control pins of 4-wire Serial Peripheral interface

Note: 1 stands for rising edge of signal

Figure 6-3-2: 3-wire SPI mode
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6.3.4 Interface Timing
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Figure: 4-wire Seral Interface Characteristics (Readmode)+
Serial Interface Timing Characteristics
Symbol |Signal /Parameter Conditions Min. Typ. Max. Unit
Tcss Chip select setuptime 60 ns
Tcsh CSB Chip select holdtime 65 ns
Tsce Chip select setuptime 20 ns
Tehw Chip select setuptime 40 ns
Tscyew Serial clock cycle(Write) 100 ns
Tshw SCL “H” pulse width(Write) 35 ns
Tsiw scL SCL “L” pulse width(Write) 35 ns
Tscycr Serial clock cycle(Read) 150 ns
TsHr SCL “H’ pulse width(Read) 60 ns
Tsir SCL “L” pulse width(Read) 60 ns
Tocs DC DC setuptime 30 ns
TocH DC holdtime 30 ns
Tsps SDA Data setuptime 30 ns
Tson (DIN) Data holdtime 30 ns
Tacc SDA Accesstime 10 ns
Ton (DOUT) Output disabletime 15 ns
Rev. 2.0 12,750
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7.Command Table
(1) PANEL SETTING (PSR) (REGISTER: ROOH)
Action WIR | CID D7 D6 D5 D4 D3 D2 D1 Do
Q 4] 0 0 1] 0 0 i} 0 o D0
Setting the panel 0 1 RES1 RES0 REG KW/R up SHL SHD N | RST N |0FH
0 1 & = & VCOMZ |TS_AUTO] TIEG MORG | VEM_LUTZ dor,
RES[1:0]: Display Resolution setting (source x gate)
00b: 240x120 (Default) Active gate channels: GO ~ G239, Active source channels: S0 ~ S119.
01b: 320x160 Active gate channels: GO ~ G319. Active source channeis: S0 ~ $159.
10k: 400x200 Active gate channels: GO ~ G399, Active source channels: S0 ~ 5199,
11b: 480x240 Active gate channels: G0 -~ G479, Active source channels: S0 = 8239,
GO G239 GO G319 G0 Gaag GO G479
S0 s0 S0 S0
5119
5159
5188
5230
b 01b 10k 11b
REG: LUT selection
0: LUT from OTP. (Default)
1. LUT from register.
KWIR: Black / White / Red
0: Pixel with BlackWhite/Red, KWR mode. (Default)
1: Pixel with Black/White, KW mode.
uD: Gate Scan Direction
0: Scan down. First line to Last line: Gn-1 2 Gn-2 2 Gn-3 =2 ... = GO
1: Scan up. (Default) Firstline to Last line: GO = G1 2 G2 = ... ... . = Gn-1
SHL: Source Shift Direction
0: Shift left. First data to Last data: Sn-1 = Sn-2 = Sn-3 & ... = S0
1: Shift right. {Default) First data to Last data: 80 = S1 =2 52 =2 ... .... = 5n-1
SHD_N: Booster Switch
0: Booster OFF
1: Booster ON (Default)
When SHD_N becomes LOW, charge pump will be turned OFF, register and SRAM data will keep until VDD OFF.
And Source/Gate/BorderYCOM will be released to floating.
RST_N: Soft Reset
0: Resel. Booster OFF, Register data are set to their default values, all drivers will be reset, and all functions will be
dizabled. Source/Gate/Border/COM will be released to floating. After soft reset is transmitted, the internal
operation needs at least 50uS to execute. During this period of time, the BUSY_N pin keeps low and any
command will be ignored.
1: No effect (Default).
Rev. 2.0 13,750
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VCMZ: VCOM Hi-Z state function
0: Mo effect (Default)
1 : VCOM is always floating
TS_AUTO: Temperature sensor will be activated automatically one time.
0: No effect (Default)
1: Before enabling booster, Temperature Sensor will be activated automatically one time.
TIEG: VGL state function
0: No effect (Default)
1 : After power off booster, VGL will be tied to GND.
NORG: WCOM state during refreshing display
0: Mo effect (Default)
1: Expect refreshing display, VCOM is tied to GND.
VC_LUTZ: VCOM state during refreshing display
0: Mo effect (Default)
1: After refreshing display, the output of VCOM is set to floating automatically.

Mote: Priority of Vicom setting: VCMZ > EOPT > NORG > VC_LUTZ

Rev. 2.0 14,750
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(2) PoweR SETTING (PWR) (RO1H)

Action WIR | C/D D7 D6 D5 D4 D3 D2 D1 Do
0 4] 0 0 0 1] 0 0 0 1 01H
0 1 - - - BD_EM - - VDS_EN | VDG_EN |03H
Selecting Internal/External 0 1 3 - - VCOM_SLEW WVGHL_LV[3:0] 101
Power 0 1 - E WSH[5:0] IFH
0 1 - - WEL[5:0] 3FH
0 | 1 |OPTEN DHR[6:0] 0D

BD_EN: Border LDO enable
0 : Border LDO disable (Default)
Border level selection: 00b: WCOM 01b: VDH 10b: VDL 11b: VDHR

1 : Border LDO enable
Border level selection: 00b: VCOM 01b: VBH(VCOM-VDL) 10b:VBL(VCOM-VDH) 11b: VOHR

VDS_EN: Source power selection
0 : External source power from VSHWVSLAVDHR pins
1 : Internal DC/DC function for generating VSH/VSL/VDHR. (Default)

VDG_EN: Gate power selection
0 : External gate power from VGHNGL pins
1 : Internal DC/DC function for generating VGH/VGL. (Default)

VCOM_SLEW: VCOM slew rate selection for voltage transition. The value is fixed at 1.
VGHL_LV[3:0): VGH fVGL Voltage Level selection.

VGHL_LV VGHL Voltage Level

0000 (Default) | VGH=20V, VGL= -20V
0001 VGH=19V, VGL=-19V
0010 VGH=18Y, VGL= -18V
0011 WGEH=17Y, VGL= 17V
0100 VGH=16Y, VGL= -16V
0107 VGH=15V, VGL= -15V |
0110 VGH=14Y, VGL= -14V
0111 VGH=13V, VGL= -13V
1000 VGH=12V, VGL=-12V
1001 VGH=11V, VGL= -11V
1010 YGH=10W, VGL= 10V

VSH[5:0]: Internal VSH power selection for BAW pixel (Default value: 11 1111b)

VSH Voltage WSH Voltage VSH Voltage VSH Voltage
00 0000 24V 01 0000 56V 10 0000 88V 11 0000 120V
00 0001 26V 01 0001 58V 10 0001 90V 11 0001 122V
00 0010 28V 010010 5.0V 10 0010 9.2V 11 0010 124V
00 0011 30V 01 0011 g2V 10 0011 9.4V 11 0011 126V |
0D 0100 32V 010100 6.4V 10 0100 96V 110100 128V
00 0101 34V 010101 6.6V 10 0101 98V 110101 13.0V |
0D 0110 36V 010110 6.8V 100110 10,0V 11 0110 13.2V
000111 sy 010111 7.0V 100111 10.2 110111 13.4V
00 1000 4.0V 01 1000 7.2V 10 1000 104 W 11 1000 136V
00 1001 4.2V 01 1001 T4V 10 1001 106 W 11 1001 138V
00 1010 4.4V 01 1010 76V 101010 10.8 W 111010 14.0V
00 1011 46V 01 1011 TEV 10 1011 11.0V 11 1011 4.2V
00 1100 48V 01 1100 8.0V 10 1100 11.2V 111100 4.4V
00 1101 50V 01 1101 8.2v 10 1101 114V 11 1101 146V
00 1110 52V 011110 84V 10 1110 116V 11 1110 148V
001111 54V 01 1111 BEV 101111 118V 111111 150V

VSL[5:0]: Internal V5L power selection for BAY pixel. (Default value: 11 1111b)
| wsL [Voltage | VSL [ Voltage | VSL | Voltage | VSL | Voltage |

Rev. 2.0 15,750
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00 0000 =24 01 0000 5.6V 10 0000 -8.8 W 11 0000 -12.0V
00 0001 2.6V 01 0001 5.8V 10 0001 A 11 0001 122V
00 0010 -2.8V 01 0010 B0V 10 0010 02y 11 0010 -12.4Y
000011 3.0V 01 0011 £2Y 10 0011 04V 11 0011 128V
00 0100 -3.2 ¥ 01 0100 5.4V 10 0100 A6V 11 0100 -128V
000101 34V 010101 £E6V 100101 B8V 11 010 -13.0V
000110 =36 W 01 0110 -B.8 W 100110 -10.0¥ 11 0110 -13.2V
000111 3.8V 010111 7.0V 100111 -10.2 ¥ 110111 134V
00 1000 -0V 01 1000 7.2V 10 1000 =104 v 11 1000 -138V
00 1001 4.2V 01 1001 74V 10 1001 -10.6V 11 1001 138V
00 1010 -4, 4 % 01 1010 -TEV 10 1010 -10.8V 11 1010 -14.0V
001011 4.6V 011011 T8V 10 1011 110V 111011 -14.2V
00 1100 4.8 01 1100 -B.OV 10 1100 112 11 1100 144V
00 1101 -5.0V 011101 B2V 10 1101 114V 11 1101 -14.6 W
00 1110 5.2\ 01 1110 B4V 101110 116V 11 1110 148V
00 1111 -5.4 W 01 1111 -BEV 101111 118V 111111 -15.0 V
VDHR[5:0]: Internal VDHR power selection for Red pixel. (Default value: 001101b)
VDHR Voltage VDHR Voltage VDHR Voltage VDHR | Voltage
00 0000 24V 01 0000 56V 10 0000 a8V 11 0000 120V
00 0001 26V 01 0001 58V 10 0001 9.0V 11 0001 122V
00 0010 28V 010010 6.0V 10 0010 9.2V 11 0010 124V
00 0011 joN 01 0011 6.2\ 10 0011 9.4V 11 0011 126V
00 0100 32V 01 0100 6.4 Y 10 0100 96V 11 0100 128V
00 0101 34V 01 0101 6.6V 10 0101 98V 11 0101 130V
00 0110 36V 010110 5.8V 10 0110 10.0 V 11 0110 132V
000111 38V 01 0111 7oV 10 0111 102V 110111 134V
00 1000 4.0 01 1000 T2V 10 1000 104V 11 1000 1368V
00 1001 42V 011001 74y 101001 106V 111001 138V
00 1010 44\ 01 1010 T8V 101010 108V 111010 140V
00 1011 46V 011011 gV 101011 110V 111011 142V
00 1100 4.8V 01 1100 8.0V 10 1100 112V 11 1100 14.4 Y
00 1101 50V 01 1101 8.2V 10 1101 114V 11 1101 146V
00 1110 52V 011110 B84V 10 1110 116V 111110 148V
00 1111 544 011111 8.6Y 10 1111 118V 111111 15.0 V
Rev. 2.0 16,750
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OPTEN: 1 enable step-0.1V voltage selection.

VDHR Voltage VDHR Voltage VDHR Voltage VDHR Voltage
1000 0000 24V 1010 0000 58V 1100 0000 88V 1110 0000 12V
1000 0001 25V 1010 0001 57V 1100 0001 89V 1110 0001 121V
1000 0010 2BV 1010 0010 58V 1100 0010 2.0V 1110 0010 12.2V
1000 0011 27V 1010 0011 59V 1100 0011 9.1V 1110 0011 123V
1000 0100 28V 1010 0100 6.0 WV 1100 0100 9.2V 1110 0100 124V
1000 0101 28V 1010 0101 6.1V 1100 0101 8.3V 1110 0101 125V
1000 0110 3ov 1010 0110 6.2V 1100 0110 9.4V 1110 0110 126 V
10000111 3V 10100111 63V 11000111 9.5V 11100111 127V
1000 1000 32V 1010 1000 6.4V 1100 1000 9.6V 1110 1000 128V
1000 1001 33V 10101001 65V 1100 1001 97V 1110 1001 129V
1000 1010 34V 1010 1010 6.6V 1100 1010 9.8V 1110 1010 13.0V
1000 1011 35V 1010 1011 6.7V 1100 1011 9.9V 1110 1011 13.1V |
1000 1100 3BV 1010 1100 88V 1100 1100 100V 1110 1100 13.2V
1000 1101 3TV 1010 1101 69V 1100 1101 101V 1110 1101 133V
1000 1110 3BV 1010 1110 70V 1100 1110 102V 1110 1110 134V
1000 1111 3oV 1010 1111 TV 1100 1111 103V 1110 1111 135V
1001 0000 40V 1011 0000 T2V 1101 0000 104V 1111 0000 136V
1001 0001 41V 1011 0001 73V 1101 0001 105V 1111 0001 137V
1001 0010 42V 1011 0010 74NV 1101 0010 106V 1111 0010 138V
1001 0011 43V 1011 0011 75V 1101 0011 10.7V 1111 0011 139V
10010100 44V 1011 0100 7BV 1101 0100 108V 1111 0100 14.0V
1001 0101 45V 1011 0101 7.7V 1101 0101 109V 1111 0101 141V
10010110 46V 10110110 T8V 11010110 1.0V 11110110 14.2V
10010111 47V 1011 0111 79V 1101 0111 M1V 1111 0111 143V
1001 1000 48V 1011 1000 BOV 1101 1000 12V 1111 1000 14.4 V
1001 1001 49V 1011 1001 BV 1101 1001 1.3V 1111 1001 14.5Y
1001 1010 5.0V 1011 1010 B2V 1101 1010 114V 1111 1010 14.6 V
1001 1011 51V 1011 1011 B3V 1101 1011 "5V 1111 1011 147V
1001 1100 52V 1011 1100 84V 11011100 116V 1111 1100 148V
1001 1101 53V 1011 1101 85V 1101 1101 "7V 1111 1101 149V
1001 1110 54V 10111110 8.6V 1101 1110 118V 11111110 15.0 V
1001 1111 55V 1011 1111 87V 1101 1111 19V

(3) Power OFF (POF) (RO2H)
Action ‘WIR | CID D7 D6 D5 D4 D3 Dz D1 Do
Turning OFF the power 0 1] 0 0 0 0 0 0 1 0 02k

After the Power OFF command, the driver will be powered OFF. Refer to the POWER MANAGEMENT section for the sequence.

This command will turmn off booster, controller, source driver, gate driver, VCOM, and temperature sensor, but register data will be
kept until VDD turned OFF or Deep Sleep Mode. Source/Gate/BorderYCOM will be released to floating.

(4) POWER OFF SEQUENCE SETTING (PFS) (RO3H)

Action WI/R | C/D D7 DB D5 D4 D3 D2 D1 D0
0 0 0 0 0 0 0 0 1 1 03H
Setting Power OFF sequence 0 ] = T VDS OFF[1.0] = 2 = - 00H
T_VDS OFF[1:0]: Source to gate power off interval time.
00b: 1 frame (Default) 01b: 2 frames 10b: 3 frames 11b: 4 frame

Rev. 2.0
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(5) POwer ON (PON) (REGISTER: R0O4H)

Action WIR | C/D

D7

D6

D5

D4

D3

D2

D1

Do

Turning ON the power 0 0

0

0

0

1

0

After the Power ON command, the driver will be powered ON. Refer to the POWER MANAGEMENT section for the sequence.

This command will turn on booster, controller, regulators, and temperature sensor will be activated for one-time sensing before
enabling booster. When all voltages are ready, the BUSY N signal will return to high.

(6) POwER ON MEASURE (PMES) (ROSH)

05

UbH

Action WIR | C/ID D7 D& D5 D4 D3 D2 D1 Do
o] 0] 0 0 1] 1] 0 1 0 1
This command enables the internal bandgap, which will be cleared by the next POF.
(7) BOOSTER SOFT START (BTST) (ROGH)
Action WIR | C/D D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 0 0 0 0 1 1 0
Starting data t issi 0 1 BT_PHAT|BT_PHAG|BT PHAS|BT PHA4 |BT _PHA3|BT PHAZ|BT _PHA1|BT PHAD|?
ARG cAa Tancmiasion 0 1 |BT_PHB7|BT_PHBE|BT_PHBES|BT_FHB4 |BT_PHE3 |BT PHBZ|BT PHB1|BT_PHBO|1
0 1 - - BT _PHCS|BT PHC4 BT _PHC3|BT PHCZ|BT PHC1|BT PHCO|17
BTPHA[T:6]: Soft start period of phase A,
00b: 10mS 01b: 20mS 10b; 30mS 11b: 40mS

BTPHA[5:3]: Driving strength of phase A

000b: strength 1 001b: strength 2
100b: strength 5 101b: strength 6

BTPHA[2:0]: Minimum QFF time setting of GOR in phase A

000k: 0.27usS
100b: 0.80us

BTPHB[T:6]: Soft start period of phase B.

001b: 0.34u5
101b: 1.54u3

00b: 10mS 01b: 20mS

BTPHB[5:3]: Driving strength of phase B

000b: strength 1 001b: strength 2
100b: strength 5 101b: strength 6

BTPHB[2:0]: Minimum OFF time setting of GOR in phase B

000b: 0.27us
100b; 0.80us

BTPHC[5:3]: Driving strength of phase C

001b: 0.34uS
101b: 1.54u5

000b: strength 1 001b: strength 2
100b: strength 5 101b: strength 6

BTPHC[2:0]: Minimum OFF time setting of GDR in phase C

000b: 0.27usS
100b: 0.80us

001b: 0.34u3
101b: 1.54u3

010b: strength 3

110b

010b
110b

. strength 7

: 0.40uS
- 3.34us

10b: 30mS

010b: strength 3

110b

010k
110b

010b: strength 3

110b

010b
1100

; strength 7

: 0.40uS
3.34us

. strength 7

:0.40uS
0 3.34u8

011b: strength 4

111b: strength & (strongest)

011k 0.54uS
111b: 6.58us

11b: 40mS

011b: strength 4

111b: strength 8 (strongest)

011b: 0.54u5
111b: 6.58us

011b: strength 4

111b: strength 8 (strongest)

011b: 0.54uS
111b: 6.58uS
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(8) Deep SLEep (DSLP) (ROTH)

Action WIR | CID DT D& D5 D4 D3 D2 D1 Do
Deen I 0 | 0 0 0 0 0 0 1 1 1 |om
i ol 0 1 1 0 1 0 0 1 0 1 a5k

After this command is transmitted, the chip will enter Deep Sleep Mode to save power, Deep Sleep Mode will retum to Standby
Mode by hardware resel. The only one parameter is a check code, the command will be executed if check code = OxAS.

(9) DATA START TRANSMISSION 1 (DTM1) (R10H)

Action WIR | C/D D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 0 0 1 0 0 0 0 10H
. o 0 1 Pixel1 Pixel2 | Pixel3 | Pixeld Pixels | Pixel6 | Pixel7 | Pixeld |00
Starting data transmission 0 1 x = ‘ 5 3 . : : A0H
0 1 |Pixelin-7 )| Pixelin-6)|Pixel(n-5)|Pixel(n-4)|Pixelin-3)|Pixel{n-2 |Pixal{n-1)] Pixal(in) |00

This command starts transmitting data and write them into SRAM.
In KW made, this command writes "0OLD" data to SRAM.
In KWR mode, this command writes "BWW” data to SRAM.

In Program maode, this command writes “OTP" data to SRAM for programming.

(10) DaTA STOP(DSP) (R11H)

Action WIR | C/D D7 D& D5 D4 D3 D2 D1 Do
Q 0 0 0 0 1 0 0 ] 1 11H
1 1 | data flag - - - - - - - D0H
Check the completeness of data. If data is complete, start to refresh display.

Stopping data transmission

Data_flag: Data flag of receiving user data,

0: Driver didn't receive all the data.
1: Driver has already received all the one-frame data (DTM1 and DTM2).

After “Data Start” (R10h) or “Data Stop” (R11h) commands and when data_flag=1, the refreshing of panel starts and BUSY N
signal will bacome “07,

(11) DispLAY REFRESH (DRF) (R12H)

Action WIR | C/ID D7 D& D5 D4 D3 D2 D1 Do
Refreshing the display 0 0 0 0 0 1 0 0 1 0 12

While user sent this command, driver will refresh display (data/VCOM) according to SRAM data and LUT.

After Display Refresh command, BUSY M signal will become “0” and the refreshing of panel starts.
The waiting interval form BUSY _N falling to the first FLG command must be larger than 200u3.
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(12) DATA START TRANSMISSION 2 (DTM2) (R13H)
Action W/R | C/ID D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 0 0 1 0 0 1 1
; o 0 1 Pixel1 Pixel2 Pixel3 Pixeld Pixels Pixel6 Pixel7 Pixeld
Starting data transmission A ; . - . = x . a ;
0 1 |Pixel{in-T)|Fixel{n-6)|Fixel{n-5)|Pxel{n-4){Pixel(n-3)|Pixel{n-2)|Fixel{n-1)] Pixelin)
This command starts transmitting data and write them into SRAM.
In KW mode, this command writes "NEW™ data to SRAM.
In KWR mode, this command writes "RED" data to SRAM.
(13} AuTto SEQUENCE (AUTO) (R17TH)
Action WI/R | CID D7 D& D5 D4 D3 D2 D1 Do
0 0 0 0 0 1 0 1 1 1
Ao Sequeben 0 7 1 D 7 0 0 1 [ 1

UUH

001

AAH

The command can enable the internal sequence (o execute several commands continuously. The successive execution can

minimize idle time to avoid unnecessary power consumption and reduce the complexity of host's control procedure, The

sequence contains several operations, including PON, DRF, POF, DSLP.
AUTO (0x17) + Code(0xAS5) = (PON - DRF - POF)
AUTO (0x17) + Code{0xAT) = (PON = DRF = FOF - DSLP)

Rev. 2.0
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(14) VCOMLUT (LUTC) (R20H)

0

State 2 repeat times [7:0]

Action WI/R | C/D D7 D6 D4 D3 D2 o] Do

0 [4] 0 0 0 0 0 0 0 20H

0 1 Group Repeat Time [7.0] 00H
Build Look-up Table for vCOM|_0_| 1 | Level Selact 1-1[1:0] Frame number 1-1 [5:0] 0
(57-byte command, 0 1 Lewvel Selact 1-2[1:0] Frame number 1-2 [5:0] 0
structure of bytes 2-8 5] 1 Level Select 2-1[1:0] Frame number 2-1 [5:0] 0
repeated 8 times) 0 1 | Leval Select 2-2[1:0] Frame number 2-2 [5:0] 0
0 1 State 1 repeat times [7:0] 0
1 0

This command stores YCOM Look-Up Table with 8 groups of data. This LUT includes 8 kinds of groups; each group is of 7 bytes,
Each group is divied to 2states and group repeat number. Each state made up 2 phases and each phase is combined with repeat

time, level selection and frame number.

Bytes 2,9, 16,23,30,...

Group repeat limes

0000 0000b: Mo repeat
0000 0001b ~ 1111 1111b: Repeat 1 ~ 255times

[D7:DE] Level selection
00b: VCOM_DC

01b: VSH+VCOM_DC (VCOMH)

10b: VSL-VCOM_DC (VCOML)

11b: Floating

[D5:00] Number of Frames (stale1 & state2)

00 0000b: 0 time

11 1111b: 63 times

Bytes 7-8, 14~15, 21~22, 28~29, 35~36,..:

State 1 & State 2 repeat times

0000 0000b: No repeat

0000 0001b ~ 1111 1111b: 1 ~ 255times
If KW/R=0 (KM/R mode), all & groups are used.

If KW/R=1 (KM mode), only & groups are used.
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(15) W2W LUT (LUTWW) (R21H)
Action wr|cD ]| D7 D6 D4 D3 D2 D1 DO
i 0 0 0 0 0 0 0 1 |21
: 0 1 Group Repeat Time [7:0]
) Build 0 1 | Lavel Selact 1-1[1:0] Frame number 1-1 [5:0] 00K
O i orie commang, 2 011 | Cevel Select T2(1:0 Frame number 1-2 [5:0]
structure of bytes 2:8 0 1 Level Select 21 _1:0 Frame number 2-1 [5:0]
repeated 6 times) 1] 1 | Level Salect 2-2[1:0 Frame number 2-2 [5:0]
0 1 State 1 repeat times [7:0]
o 1 State 2 repeat times [7:0]

This command stores LUTW2W Look-Up Table with 6 groups of data. This LUT includes 6 kinds of groups; each group is of 7
hytes. Each group is divied to 2slates and group repeal number, Each state made up 2 phases and each phase is combined with

repeat time, level selection and frame number.
Bytes 2, 9, 16, 23, 30,... :
Group repeat times
0000 0000b: No repeat

0000 0001k ~ 1111 1111b: Repeat 1 - 255times

Bytes 3~6, 10~13, 17~20, 24~27, 31-34...... -
[D7:D6] Level selection
00b: oW
01b: VSH
10b: V5L
11b: VDHR
[D5:00] Mumber of Frames (state1 & state2)
00 0000b: 0 time

11 1111b: 63 times
B 7-8, 14~15, 21~22, 28~ 36,..:
State 1 & State 2 repeat times
0000 0000b: Mo repeat
0000 0001b ~ 1111 1111b: 1 ~ 255times
If KW/R=0 (KWR mode), LUTWW is not used.
IF KW/R=1 (KM mode), LUTWW is used.
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(16) K2W LUT (LUTKW/LUTR) (R22H)

Action WIR | CiD D7 D& D5 D4 D3 D2 D1 Do
0 0 0 0 1 0 0 0 0 0 20H
F 0 1 Group Repeat Time [7:0] 00H
Build Look-up Table for K2W [™5 14T Tavel Select 1-111:0] Frame number 1-1 [5:0] 00H
o Bk 0 | 1 | LevelSelect 1-2[10] Frame number 1-2 [5:0] 00H
IS B, 0 | 1| Cevel Select 2-110] Frame number 2-1 (5.0] 00k

structure of bytes 2~8 i o = 1

repeated 8 times) 0 1 | Level Select 2-2[1:0] Frame number 2-2 [5:0] 00H
0 1 State 1 repeal times [7:0] 00H
1] 1 State 2 repeat times [7:0] 00H

This command stores LUTKW / LUTR Look-Up Table with & groups of data, This LUT includes 8 kinds of groups; each group is
of 7 bytes. Each group is divied to 2states and group repeat number. Each state made up 2 phases and each phase is combined
with repeat time, level selection and frame number.

Bytes 2,9, 16,23,30,... ;

Group repeat imes

0000 0000b: Mo repeat
0000 0001b ~ 1111 1111b; Repeat 1 ~ 255times

Bytes 3~6, 10~13, 17~-20, 24~27, 31~34

[D7:DE] Level selection
00b: OV
01b: VSH
10b: WSL
11b: VDHR

[D5:D0] Mumber of Frames (slate1 & state2)

00 0000b: O time

11 1111b: 63 times

Bytes 7-8, 14~15, 21~22, 28~29, 35~36,...

State 1 & State 2 repeat times

0000 0000b: Mo repeat

0000 0001b =~ 1111 1111k: 1 ~ 255times
If KW/R=0 {KWR mode), all 8 groups are used.
If KW/R=1 (KW mode), only 6 groups are used.

(17) W2K LUT (LUTWK / LUTW)
This command builds Look-up Table for White-to-Black. Please refer to W2W LUT (LUTWW ) for similar definition details.

Regardless of KW/R=0 or KW/R=1, LUTWK/LUTW is used.

(18) K2K LUT (LUTKK / LUTK)
This command builds Look-up Table for Black-to-Black. Please refer to W2W LUT (LUTWW) for similar definition details.

Regardless of KW/R=0 or KW/R=1, LUTKK/LUTK is used.

(R23H)

(R24H)

Mote: All LUTs are independent of each other and could be deal with separately. If waveform time is different for each LUT |, IC
would elect longest LUT as refresh time and fill 0 (GND) to remaining refresh time for other LUT.
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(19) LUT OpTioN (LUTOPT) (R2AH)

Action WIR | C/ID D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 [1] 1 0 1 0 1 1] v
0 1 EQPT ESO - - - E = N 0o
' 0 1 STATE XON[T:0] D0
LT Qption 0 | 1 STATE XON[15:8] 00H
0 1 GROUP KWE[T:0] FFH
0 1 - | -] - | - | - | aTRED | NORED Joow
This command sets XON and the several options of KWR mode's LUT, .
EOQPT: LUT sequence option
0: Disable 1. Enable
EQPT=0 EOPT=1
Diaplay y Display
VSYNC = J ” | [ VSYNC i
-_I
i 2 frafmis -
BUSY M BUSY N
VCOM -~ yCom D VCOM . }_ - _[Fiosting ____
| —
Source _\'\. Q% 1oy Seurcs . _‘} Privicus Oubpu
J J
ESO: LUT sequence option 2

STATE_XON[15:0]:

All Gate OM control (Each bit controls one state, STATE_XON [0] for Group-1/State-1, STATE_XON [1] for Group-
1/State-2 .....)

0000 0000 0000 0000b: no All-Gate-ON

0000 0000 0000 0001h: Group-1/State-1 All-Gate-ON

0000 0000 0000 0011k Group-1/State-1 and Group-1/State-2 All-Gate-OMN

0000 0000 0000 0111b: Group-1/State-1, Group-1/State-2 and Group-2/State-1 All-Gate-ON

GROUP_KWE[T:0]:
The contral bits are anly available when KW/R=0 (KWR mode) and (ATRED | NORED)=1
There are only & groups in the KA LUT. Each bit controls one group.
1111 1111b: all groups are executad sequentially.
1111 1110b: only Group-1 is bypassed.
1111 1100b: Group-1 and Group-2 are bypassed.

ATRED: Automatic mode. The option is only available when KW/R=0
NORED: No Red data. The option is only available when KW/R=0
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(20) PLL conTROL (PLL) (R30H)
Action WR]|CD| D7 D6 D5 D4 D3 D2 DO
Controlling PLL —— g - 2 ! - FREU[4:{JI —

The command controls the PLL clock frequency. The PLL structure must support the following frame rates;

FMR[4:0]: Frame rate setting

FRS Frame rate FRS Frame rate
00000 SHz 10000 85Hz
00001 10Hz 10001 A0Hz
00010 15Hz 10010 95Hz
00011 20Hz 10011 100Hz
00100 25Hz 10100 105Hz
00101 J0Hz 10101 110Hz
00110 35Hz 10110 11542
00111 40Hz 10111 120Hz
01000 45Hz 11000 130Hz
01001 50Hz 11001 140Hz
01010 55Hz 11010 150Hz
01011 60Hz 11011 160Hz
01100 65Hz 11100 170Hz
01101 T0Hz 11101 180H=z
01110 75Hz 11110 190Hz
01111 80Hz 11111 200Hz
Horizontal
Hsyne I H_Active I i
e Ao + I
DE
: 260 lines ;
o2 o
I I
Vertical ]
WVayne i V_Active
s i e e —
DE R | | |
i 500 lines i
}.._ _______________________
i
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[21] TEMPERATURE SEMSOR CALIBRATION [TEC) [R‘UH}
Action WIR | CID DT | D6 D5 D4 D3 D2 D1 Do
0 0 0 1 0 1] o i} ] 0 ELy
Sensing Temperatura 1 1 DAWTST| DO/TSE | DB/TSS | DY/TS4 D6/ TSI |DS/TS2|D4 7 TS1| D37 TS0 §00H
1 1 D2 01 0o - - - - - DO0H

This command enables internal or external temperature sensor, and reads the result.

TS[7:0]: When TSE (R41h) is set to 0, this command reads internal temperature sensor value.
D[10:0]: When TSE (R41h) is set to 1, this command reads external LM75 temperature sensor value.

TS[7:.0)/D[10:3] Temperature (°C) TS[7:0)/D[10:3] Temperature(“C) TS[7.0)D[10:3] Temperature(°C)
1110_0111 -25 0000 0000 0 0001 1001 25
1110_1000 -24 00000001 1 0001_1010 26
1110_1001 -23 0000 _0010 2 0001_1011 27
1110_1010 -22 0000 0011 3 0001 1100 28
1110 1011 -21 0000 0100 4 0001 1101 20
1110_1100 =20 0000_0101 5 0001_1110 30
1110_1101 -19 0000 0110 [ 0001 1111 31
1110_1110 -18 0000 0111 7 0010_0000 a2
1110_1111 -7 0000_1000 8 0010_000 33
1111_0000 -16 00001001 9 0010_0010 34
1111_0001 -15 0000 1010 10 0010 0011 35
1111_0010 -14 0000 1011 11 0010 0100 36
1111_0011 -13 0000 1100 12 0010 0101 37
1111_0100 -12 0000 1101 13 0010 0110 38
1111_0101 -11 0000 1110 14 0010 0111 38
1111 0110 =10 0000 1111 15 0010 1000 40
1111_0111 ) 0001_0000 16 0010 1001 41
1111 1000 -8 0001 0001 17 0010 1010 42
1111_1001 -7 0001_0010 18 0010_1011 43
1111_1010 -6 0001_0011 19 0010 1100 44
1111_1011 -5 0001_0100 20 0010_1101 45
1111 1100 -4 0001 0101 21 0010 1110 46
1111111 -3 0001_0110 22 0010_1111 47
1111_1110 2 0001 0111 23 0011_0000 48
1111 1111 -1 0001_1000 24 0011_0001 48

(22) TEMPERATURE SENSOR ENABLE (TSE) (R41H)
Action WIR | C/D D7 D& D5 D4 D3 D2 D1 DO

Enable Temperature Sensor |0 0 0 1 0 0 0 0 0 1 41k

{Offset 0 1 TSE - - - TO[3:0] 00H

This command selects Internal or External temperature sensor.

TSE: Internal temperature sensor switch
0: Enable (default) 1: Disable; using external sensor.
TO[3:0]: Temperature offset.
TO[3:0] Calculation TO[3:0] Calculation
0000 b +0 (Default) 1000 -8
0001 +1 1001 -7
0010 +2 1010 -6
0011 +3 1011 -5
0100 +d4 1100 -4
0101 +5 1101 -3
0110 +6 1110 -2
0111 +7 1111 -1
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(23) TEMPERATURE SENSOR WRITE (TSW) {R42H]
Action W/R | CID D7 D6 D5 D4 D3 D2 D1 Do
0 ] 0 1 0 0 0 0 1 (]
Write External Temperature 0 1 WATTR[7:0]
Sensor 0 1 WIMSE[T:0]
8] 1 WLSE[7:0] 00+
This command writes the temperature sensed by the lemperature sensor.
WATTR[7:6]: I°C Write Byte Number
00b : 1 byte (head byte only)
01b : 2 bytes (head byte + pointer)
10b : 3 bytes (head byte + pointer + 1st parameter)
11b : 4 bytes (head byle + pointer + 1st parameter + 2nd parameter)
WATTR[5:3): User-defined address bits (A2, A1, AQ)
WATTR[2:0]: Pointer setting
WMSB[7:0]: MSByte of write-data to external temperature sensor
WLSB[T:0]: LSByte of write-data to external temperature sensor
(24) TEMPERATURE SENSOR READ (TSR) (R43H)
Action W/R | CID D7 D6 D5 D4 D3 D2 D1 Do
0 1] 0 1 0 0 0 0 1 1 431
Read External Temperature 1 1 RMSEIT 0 a0
Sensor [7:0] pasy
1 1 RLSE[7:0] 00
This command reads the temperature sensed by the temperature sensor.
RMSB[T:0]: MSByte read data from exiernal temperature sensor
RLSB[7:0]: LSBEyte read data from external temperature sensaor
(25) PaANEL GLASS CHECK (PBC) (R44H)
Action RW|CID D7 D& D5 D4 D3 D2 D1 Do
w 0 0 1 0 0 0 il ] 0 144
Check Panel Glass
R |1 - - - - - - - PSTA |00

This command is used to enable panel check. and to disable after reading result.

PSTA: 0: Panel check fail (panel broken)

1: Panel check pass
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(26) VCOM anp DATA INTERVAL SETTING (CDI) (R50H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 Do
Set Interval betweesn 0 4] 0 1 0 1 0 0 0 0 50h
VCOM and Data 0 1 VBD[1:0] DDX[1:0] CDI[3:0] D7h

This command indicates the interval of WYCOM and data output. When setting the vertical back porch, the total blanking will be
kept (20 Hsyne).

VBD[1:0]:  Border data selection
KWR mode (KW/R=0)

DOX[0] VBD[1:0] LUT
oo Floating
0 o LUTR
10 LUTW
1 LUTK
i3] LUTK
1 01 LUTW
{Default) 10 LUTR
" Floating
KW mode (KW/R=1)
DDX]0] VBD[1:0] LUT
0o Floating
" 01 LUTKW (120}
10 LUTWK (0 = 1)
11 Floating
oo Floating
1 o1 LUTWK (1=0)
{Default) 10 LUTKW (0= 1)
H Floating

DDX[1:0]: Data polality.
Under KWR mode (KW/R=0):

DDX[1] is for RED data.
DOX[0] is for BAW data,

[ DDX[1:0] | Data {Red, BIW} U7 | [ DDX(i:0] | Data {Red, B} LT
5 00 LUTW | 00 LUTR
01 LUTK l 01 LUTR
8 10 LUTR _ i 10 LUTW

11 LUTR 11 LUTK

00 LUTK 00 LUTR

01 01 LUTW - 01 LUTR
(Default) 10 LUTR | 10 LUTK
11 LUTR | 11 LUTW

Under KW mode (KW/R=1):

DDX[1]=0 is for KW mode with NEW/OLD,
DDX[1]=1 is for KW mode without NEW/OLD.

[DDX[1:0] | Data {NEW, OLD} LUT | [DDX[10] | Data (NEW] T
. E}E Ew Ez }},Ei : o 0 LUTKW (10)
11 LUTKK (1> 1) Y EuIWh W)
e 1 B S [PV EY
[ =i oo oo
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CDI[3:0]: WCOM and data interval

CDI[3:0] YCOM and Data Interval CDI[3.0] VCOM and Data Interval
_0000 A7hsync __ 1000 9
0001 16 1001 8
o010 | 15 ; 1010 7
0011 14 1011 B
0100 13 1100 5
0101 12 1101 4
0110 11 1110 3
0111 10 (Default) 1111 2

Intarmnal
Vsync | VCOM needs to be ready

.befare source data output

|
' |
Internal
v N I I s O R I R e N N I I O O I
‘ |
' [
e i Ty ul--gurr_— JTUUIL
VCOM! output |
location :(ﬁx d) | -
M+1
'~.-'12‘.:I'.2:|rl.'14<_Q : Frame (N} VCOM X m':fn{'_?cgh'l*]
| |
' |
Source data I ' AN / Frama (N+1)
Frame (M) data
output T data
P | \ / T
[ ——
1CDI setting
(27) Low Power DETECTION (LPD) (RS51H)
Action W/R | C/ID D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 1 0 1 0 [1] [1] 1 51h
Detect Low Power > 1 - = = = = - = TP loin

This command indicates the input power condition. Host can read this flag o learn the battery condition.
LPD: Internal Low Power Detection Flag

0: Low power input (VoD<2.5V, selected by LVD_SEL[1:0] in command LVSEL)
1: Mormal status (default)

SPI LPD 1st Read

CEB

BUSY_N
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(28) TCON SETTING (TCON) (R60H)
Action WI/R | C/ID D7 D6 D5 D4 D3 D2 D1 Do
Set Gate/Source Non-overdap |0 0 0 1 1 0 0 0 0 0 50h
Period 0 1 52G[3:0] G25[3:0] 22h

This command defines non-overlap period of Gate and Source.
$2G[3:0] or G2S[3:0]: Source to Gate / Gate to Source Non-overlap period

| 52G[3:0] or G25[3:0] Period S52G[3:0] or G25[3:0] Period
| Q000 b 4 1000 b 36
0001 8 1001 40
0010 12 (Default) 1010 44
0011 16 1011 48
0100 20 1100 52
0101 24 1101 56
0110 28 1110 60
0111 32 1111 G4
Period Unit = 650 nS.
- 1-line period >
Source 14 i ¢ b
S2G G2S | ;
G n) — . |
826G G2S |
G (n+1) ] "

Rev. 2.0
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(29) ResoLumioN SETTING (TRES) (RE1H)

Action W/R | CID D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 1 1 0 0 0 0 1 G1h
; ; 0 1 HRES[7:3 0 0 0 00h
Set Display Resolution 5 1 T T - o - - VRESEEL|on
i 1 VRES[7:0] 00h

This command defines alternative resolution and this setting is of higher priority than the RES[1:0] in ROOH (PSR).
HRES[7:3]: Horizontal Display Resolution

VRES[8:0]: Vertical Display Resolution

Active channel calculation, assuming HRES(7:3]=0. YRES[8:0]=0:

Gate:  First active gate = G0;
Last active gate =VRES[8:0] -1

Source: First active source = S0;
Last active source = HRES[7:3]"8-1

Example: 128 (source) x 272 (gate), assuming HRES[7:3]=0, VRES[8:0]=0

Gate:  First active gate =G0,

Last active gate =G271; (VRES[8:0] = 272,272 - 1=2T1)
Source: First active source = 50,

Last active source = S127, (HRES[7:3]=16, 168 — 1 = 127)

(30) GATE/SOURCE START SETTING (GSST) (RG5H)

Action WI/R | CiD D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 1 1 0 0 1 (1] 1 65h
0 1 HST[7:3] 0 0 0 00h
Set Gate/Source Start ) 1 - | = | 7 | = T = . = VSTl Joon
0 1 VET[7:0] 00h
This command defines resolution start gate/source position,
HST[7:3]: Horizontal Display Start Position {Source)
VST[8:0]: Vertical Display Start Position (Gate)
Example : For 128{Source) x 240{Gate)
HST[7: 3] =4 (HST[8:0] = 4*8 = 32),
VST[8:0] = 32
Gate:  First active gate = (G32 (WST[8:0] = 32),
Last active gate = G271 (VET[8:0] = 32, VRES[8:0] = 240, 32+240-1=271)
Source: First active source = 532 (HST[7.3] = 32),
Last active source = S159 (HST[7:3]) = 32, HRES[8:0] = 128, 32+128-1=159)
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(31) Rewision (REV)

(R7TOH)

Action

WIR

D7

D6

D5 D4

D3

D2

D1

DO

Chip Revision

1 1

0

RESERVED

CHIP_REV[7:0]

LUT _REV[7:0]

1] [=]

LUT REV[15:8]

1

CiD
1]
1
1
1
1
1

LUT REWV[Z3:16]

The LUT_REV is read from OTP address = 0x0017~0x0019 / Ox1017-0x1019,

CHIP_REV[T:0): Chip Revision, fixed at 0x09h.

70R

09h
FFh
FFh
EFh

72H

(32) GETStaTUus (FLG) (R71H)
Action WIR | C/D D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 1 1 1 0 0 0 1
Read Flags N i '7&1— c_erR| of o d;alag— poN | PoF |Busy nfian
This command reads the IC status.
PTL_FLAG Partial display status (high: partial mode)
I*’C_ERR: I2C master error status
IFC_BUSYN: IC master busy status (low active)
data_flag: Driver has already received all the one frame data
PON: Power ON status
POF: Fower OFF status
BUSY_N: Driver busy status (low aclive)
(33) Crcuc REDUNDANCY CHECK (CRC) (R72H)
Action RIW | AD D7 D6 D5 D4 D3 D2 D1 Do
R 0 0 1 1 1] 0 1 0
Cmicg;i:danw CHIE CRGC_MSB(7:0]
R 1 CRC_LSB[T:0]

This command reads Cyclic redundancy check(CRC) result.

The calculation only includes 0x0000~0x1FEF OTP data..

Polynomial = x™ + %12 + %% + 1, initial vaulte: 16 hFFFF

The result will be reset after this command.

CRC_MSB[T7:0]: Most significant bits of CRC result
CRC_LSB[7:0]: Most significant bits of CRC result
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(34) AuTO MEASURE VCOM (AMV) (RBOH)
Action wr[co| o7 | b6 | b5 | pa | b3 | b2 | o1 | oo
. 0 0 1 0 0 0 0 0 0 0 BOh
fulpmelically mesee VOOMT™ 11 - - AMVT[1:0] XON | AMVS | AWMV | AMVE |i0n

This command reads the |C status.
AMVT[1:0]: Auto Measure WYCOM Time

00b: 3s
10b: 8s

XON: All Gate ON of AMV

01b: 5s (default)
11b: 108

0: Gate normally scan during Auto Measure VCOM period. (default)
1: All Gate ON during Auto Measure WVCOM period.

AMVS: Source output of AMV

0: Source output 0V during Auto Measure VCOM period. (default)
1: Source output VDHR during Auto Measure YCOM period.

AMV: Analog signal

0: Get VCOM value with the YV command (R81h) (default)
1: Get VCOM value in analog signal. (External analog to digital converter)

AMVE: Auto Measure VCOM Enable (/Disabla)

0: No effect (default)
1: Trigger auto VCOM sensing.

Rev. 2.0
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(35) VCOM VaLue (VV) (R81H)
' Action WR|CD| D7 D6 D5 D4 D3 D2 D1 ‘DO |
- 0 0 1 0 0 0 0 0 1 B1h

Automatically measure VCOM 3 y = = WIE0] 00h

This command gets the VCOM value.

VV[E:0]: YCOM Value Output

VV[B:0] | VCOM Voltage (v) | VWV [6:0] | VCOM Valtage (V) | WV[B:0] | VCOM Voltage (V)
0c00000b -0.1 0101011b -4.4 1010110b -8.7
0000001k -0.2 0101100b -4.5 1010111b -8.8
0000010b -0.3 0101101k -4.6 1011000b -8.9
0000011k 0.4 0101110b 4.7 1011001b -9
0o00100b -0.5 0M101111b -4.8 1011010b -9.1
00001010 -0.6 0110000k -4.9 1011011b -9.2
0000110b -0.7 0110001b -5 1011100b -9.3
0000111b -0.8 0110010k =51 1011101b -0.4
0c01000b -0.9 0110011b -5.2 1011110b 9.5
0001001h -1 0110100b -5.3 1011111b -9.6
Q0010106 -1.1 1101016 -5.4 11000000 8.7
0001011b -1.2 0110110b -5.5 11000010 -9.8
00011000 -1.3 0110111b -5.6 1100010b -9.9
00011010 -1.4 0111000b -5.7 1100011b -10
Q001110b -1.5 01110010 -5.8 11001000 -10.1
0001111b -1.6 0111010b -5.8 11001010 -10.2
00100000 -1.7 0111041b -6 11001106 -10.3
0010001b -1.8 0111100b 6.1 1100111b -10.4
0010010k -1.9 111101b 6.2 11010000 -10.56
0010011b -2 0111110b -6.3 11010010 -10.6
0010100b 2.1 0111111b -6.4 1101010b -10.7
0010101b -2.2 10000000 6.5 1101011b -10.8
0010110b -2.3 10000010 -6.6 11011006 -10.9
0010111b -2.4 1000010b -6.7 1101101b -11
0011000b 25 10000110 -6.8 1101110b -11.1
0011001b -2.6 1000100b 6.9 1101111b -11.2
0011010b -2.7 1000101b -7 1110000b -11.3
0011011b -2.8 1000110b 7.1 1110001b -11.4
0011100b =29 1000111b -7.2 1110010b -11.5
0011101b -3 10010000 7.3 1110011b -11.6
0011110b -3.1 10010010 -T.4 1110100b -11.7
0011111b -3.2 10010100 -7.5 1110101b -11.8
0100000b -3.3 10010110 -7.6 1110110b -11.9
01000010 -3.4 10011000 -7 1110111b -12
0100010b -3.5 10011010 -T.8 1111000b -12.4
0100011b -3.6 1001110b -7.9 1111001b -12.2
0100100b -3.7 1001111b -8 1111010b -12.3
0100101b -3.8 1010000b -8.1 1111011b -12.4
0100110b -3.9 10100010 -8.2 1111100b -12.5
0100111b -4 1010010b -8.3 1111101b 126
0101000b -4.1 1010011b -68.4 1111110b -12.7
01010010 -4.2 1010100b -8.5
0101010b -4.3 1010101k -8.6
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(36) VCOM_DC SETTING (VDCS) (R82H)
' Action WR|CD| D7 | D6 D5 D4 D3 | D2 D1 Do
0| 0 1 0 0 0 0 0 1 0 |sen
e R DR 0| 1 - - VDCS[6:0] 00k

This command sets VCOM_DC value

VDCS[6:0]: VCOM DC Setting
VDCS [6:0] [ VCOM Voltage (V) | VDCS [6:0] | VCOM Voltage (V) | VDCS [6:0] | VCOM Voltage (V)
0000000b 0.1 01010116 4.4 1010110b 87
00000016 0.2 0101100b 4.5 10101110 88
00000106 0.3 0101101h 46 1011000b -89
Q0000110 -0.4 0101110b 4.7 1011001b -9
0000100k 0.5 0101111b 4.8 1011010b 9.1
0000101k -0.6 01100000 4.9 1011011b 9.2
0000110k 0.7 0110001b 5 1011100b 93
0000111k -0.8 0110010b 5.1 1011101b 9.4
0001000k 0.9 0110011b 5.2 1011110b 95
0001001b -1 0110100b 53 1011111b -9.6
00010106 11 0110101b 5.4 1100000b 9.7
0001011b 12 0110110b 55 1100001b 88
0001100k 13 0110111b 56 1100010b 89
00011010 1.4 0111000b 5.7 1100011b 10
0001110k 15 0111001b 5.8 11001000 0.1
00011110 16 0111010b 5.9 1100101b 0.2
0010000k A7 01110110 5 1100110b 0.3
0010001k 1.8 0111100b 6.1 1100111b 10.4
00100100 -19 0111101b 62 1101000b -10.5
00100116 2 0111110b 6.3 1101001b 0.6
Q0101000 21 0111111b -6.4 1101010b -10.7
00101016 22 1000000 6.5 1101011b 0.8
0010110k -2.3 10000010 -6.6 1101100b -10.9
0010111k 2.4 1000010b 5.7 1101101b 11
0011000b -2.5 10000110 -6.8 1101110b =111
0011001k 26 1000100 5.9 1101111b 1.2
0011010b 27 10001016 -7 1110000b -11.3
00110116 2.8 1000110b A 1110001b 1.4
0011100b 29 1000111b 2 1110010b 15
0011101b 3 1001000b 7.3 1110011b 116
0011110k 31 1001001b 7.4 1110100b 1.7
0011111b 3.2 1001010b 75 1110101b 1.8
0100000b 33 1001011b 7.6 1110110b 1.9
01000016 3.4 1001100b 77 1110111b A2
01000106 35 10011016 7.8 1111000b 21
0100011b -3.6 1001110b -7 1111001b -12.2
01001005 3.7 1001111b B 1111010b 12.3
01001010 -3.8 10100000 -8.1 1111011b -12.4
0100110k 3.9 1010001b 8.2 1111100b 125
0100111k -4 1010010b 8.3 1111101b -12.6
0101000k 4.4 1010011b 8.4 1111110b 2.7
01010010 4.2 1010100b -8.5
01010106 4.3 1010101b 8.6
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(37) ParmAL Winpow (PTL) (R90H)
Action wRr|co | o7 D6 D5 D4 D3 D2 D1 Do
0 0 1 0 0 0 0 0 1 0
0 1 HRST[7:3] 0 0 0
0 1 HREDI[7:3 1 1 1
' ; 0 1 = - - - 1 - - s VRSTI8
Set Partial Window 0 r VRETIT0]
0 1 - - 1 -1 - 1 - . - |vreDg]|:
0 1 WRED[T:0]
0 1 : -1 - 1T - - - - [PT sCAN
This command sets partial window.
HRST[7:3]: Horizontal start channel bank, (value 00h~10h)
HRED[7:3]: Horizontal end channel bank. (value 00h~1Dh). HRED must be greater than HRST.
VRST[8:0]: Vertical start line. (value 000h~10DFh)
VRED[8:0]: Vertical end line. (value 000h~1DFh). VRED must be greater than VRST.
PT_SCAN: (: Gates scan only inside of the partial window.
1: Gates scan both inside and outside of the partial window. (default)
(38) PaRTALIN (PTIN) (R91H)
Action W/R | C/ID D7 D6 D5 D4 D3 D2 D1 Do
Partial In 0 0 1 0 0 1 0 0 0 1 81h
This command makes the display enter partial mode.
(39) PaARTIAL OuT (PTOUT) (R92H)
Action W/R | C/ID D7 D6 D5 D4 D3 D2 D01 oo
Partial Cut 0 0 1 0 0 1 0 0 1 0 92h
This command makes the display exit partial mode and enter normal mode.
(40) ProGrAM MoDEe (PGM) (RAOH)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Enter Program Mode 0 0 1 0 1 0 0 0 0 0 Al
After this command is issued, the chip would enter the program mode.
After the programming procedure completed, a hardware reset is necessary for leaving program maode.
{41) AcTIVE PROGRAM (APG) (RA1H)
Action W/R | C/D D7 D6 D35 D4 D3 D2 D1 Do
Active Program OTP 0 0 1 0 1 0 0 1] 1] 1 A

After this command is transmitted, the programming state machine would be aclivated,

The BUSY_N flag would fall to O until the programming is completed.

Rev. 2.0
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(42) READ OTP DATA (ROTP) (RAZH)

Action

WIR | C/ID

D7 D6 D5 D4

D3

D2

D1

Do

Read OTP data for check

1 0 1 0

0

0

Dummy

The data of address 0x000 in the QTP

The data of address 0x001 in the OTP

The dala of address (n-1) in the OTP

Y Y Y Y R Pl
alal=l=alal=lo

1

The data of address (n)in the OTP

The command is used for reading the content of OTP for checking the data of programming.

The value of (n) is depending on the amount of programmed data, the max address = 0xFFF.

p
A

Supply Power, Reset

)

]

PGM command (into Program Mode)

¥

DTM1 command [write data)

Apply VPP=8.25Y, then wait 10 ms

APG command (activate program)

i Check Busy=1, wait for VOD=3V ,

then remove VPP

ROTP command (check data)

B

1 _.-"-f-'-'I\-\- -
Fall _—Comectness 7 Skip Dx1FE0~0x1FFF
Pass

C

Finigh, Reset

The sequence of programming OTP,

)

Rev. 2.0
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(43) Cascape SETTING (CCSET) (REOH)

Elh

Action WIR | C/ID D7 DB D5 D4 D3 D2 D1 Do
1 1 1 0 0 0 0 0
Set Cascade Option g ? 2 = 7 - TSFIX | CCEN
This command is used for cascade.
CCEN: Output clock enable/disable.
0: Output OV at CL pin. (default)
1; Qutput clock at CL pin for slave chip.
TSFIX: Let the value of slave's temperature is same as the mastaer's.
0: Temperature value is defined by internal temperature sensor / external LM75. (default)
1: Temperature value is defined by TS_SET[7:0] registers.
(44) Power SAviNG (PWS) (RE3H)
Action WIR | CID D7 D6 D5 D4 D3 D2 D1 Do
Power Saving for VCOM & 0 0 1 1 1 0 0 0 1 1
Source 0 1 VCOM_W[3:0] SD_WI[3:0]

This command is set for saving power during refreshing period. If the output voltage of VCOM f Source is from negative to
positive or from positive to negative, the power saving mechanism will be activated. The active period width is defined by the

following two parameters.

VCOM_WI[3:0]: VCOM power saving width (unit = line periad)

WCOM_W[3:0]
e

VSYNC

|_| coI(3:0]

VCOM >—<

Frame N WVCOM

Source —<

Frame N Data

I
34
>_

SD_WI[3:0]: Source power saving width (unit = 650n3)
S2G[3:0] G25[3:0]
o . .
Gate
Source >—< Line N Data >—<une (N+1) Data
- -
sSD_W[3:0]
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(45) LVD VOLTAGE SELECT (LVSEL) (RE4H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 4] 1 1 1 0 0 1 0 0 E4h
SRSRLVE Yelnde 0 | 1 - - - - - . LVD_SEL[1:0] |o3n
LVD_SEL[1:0]: Low Power Voltage selection
LVD _SEL[1:0] LVD value
0o <22V
01 =23V
10 =24V
11 =25V (default)
(46) FORCE TEMPERATURE (TSSET) (RES5H)
Action WIR | C/ID D7 D6 D5 D4 D3 D2 D1 Do
Force Temperature Value for |0 0 1 1 1 0 0 1 0 1 ESh
Cascade 0 1 TS SET[T:0] 00h

This command is used for cascade to fix the temperature value of master and slave chip.

Rev. 2.0
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8.Block Diagram

A
o
| LL]
o o
()
=
%
| m |
| ;_)IT ........ o _:_—_"'J

G bus e |4 GDR
Data & control bus(SPI) -~ =p b

Temperature

Senser I<C bus MCU Cireuit DC-DC

Circuit == | Circuit

(Optional) B i
Capacitor | | V¢! VeC
Circuit Power Circuit

Driver PCBA
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9.Typical Application Circuit with SPI Interface

D1

D2

VGL H

Connector1*24

J1

o ol
1 pi T I soR %5
RESE 3
i c2
III——I_ —=cs . [cs SH2 2
vel - voH ||| 1 TSoL 5
At — z
—LC4 D3 BUSY 9
RESE 70
2
—a C
fam ZEQ1 SCL 3
GDR
'—} Yoo :
= 2 I|| vel I 5
T_| 2 VDD 5
J1c7 VSH1 20
R1 1 VGH 21
ca || VSL 2
I VGL 23
S ca ” VCOM 24
Part Name Value Reference Part Requirements for spare part
C5 luF Voltage Rating:10v
Cc4 4.TuF Voltage Rating:10v
C1C9 luF Voltage Rating:25v
gé €3 C6 7 4.TuF Voltage Rating:25v
R1 0.470hm NO
. (VR>25V,IF>500mA,IR<1mA @ VR
D1 D2 D3 Diode MBRO0530 15V, Ta=1000 C)
. . (VDS >25V,1D>500mA, V GS (th) <
Ql NMOS Vishay Sil 308EDL 1.5V, C iss < 200pF, R DS (on) < 400m Q)
L2 10UH NO
Rev. 2.0
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10.Typical Operating Sequence
10.1 LUT from OTP Operation Flow

System power

l

Reset the EPD driver IC

Power on

Load image data

Display refresh

Turn off

Enter into deep
sleep mode

Rev. 2.0
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10.2 OTP Operation Reference Program Code

System

{

Reset the EPD driver IC

}

Power on
SPI ( 0x04)

:

Check BUSY pin

—

 J

Data start transmission

SPI (0x10&0x13)

{

Transport B/W/Y data

{

Display refresh
SPI (0x12)

Check BUSY pin 4—‘

Power off
SPI (0x02)

{

Deep sleep
SPI (0x07,0xa5)
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11.Reliability Test

NO Test items Test condition
1 Low-Temperature T=-25°C,240 h
Storage Test in white pattern
) High-Temperature T=60°C, RH=40%, 240h
Storage Test in white pattern
3 High-Temperature Operation T=40°C, RH=35%, 240h
4 Low-Temperature Operation 0°C, 240h

High-Temperature,

—A0°, —Q()9,

> High-Humidity Operation T=40°C, RH=80%, 240h

6 High Temperature, High T=50°C, RH=80%, 240h
Humidity Storage Test in white pattern

1 cycle:[-25°C 30min]—[+60 °C 30 min] : 50 cycles

7 Temperature Cycle Test in white pattern

Air+/-4KV;Contact+/-2KV

8 ESD Gun (Naked EPD display, including IC and FPC area)

Note: 1. Stay white pattern for storage and non-operstion test.
2. Operation is black—white-yellow pattern, the interval is 150s.
3. Putin 20°C--25°C for 1hour after test finished, The function ,appearance and display performance
is OK.
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12.Quality Assurance

12.1 Environment

Temperature: 23+3C
Humidity: 55+10%RH
12.2 Illuminance
Brightness: 1200~ 1500LUX;distance:20-30CM;Angle:Relate 45°surround.
12.3 Inspect method

12.4 Display area

Viewing area

e
L=
El
9]

12.5 Ghosting test method

Three-color ghosting is measured with following transition from horizontal 3 scale pattern to

vertical 3 scale pattern. The listed optical characteristics are only guaranteed under the controller &

waveform provided by OKRA.

20min

1) Measurement Instruments: X-rite i1Pro

2) Ghosting formula:
W ghosting: AE= Max (A Eab(W-W, R-W), A Eab(W-W, B-W), A Eab(B-W, R-W))

K ghosting: AE= Max (A Eab(B-B, W-B), A Eab(B-B, R-B), A Eab(R-B, W-B))
R ghosting: AE= Max (A Eab(R-R, W-R), A Eab(R-R, B-R), A Eab(B-R, W-R))
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12.6 Inspection standard

12.6.1 Electric inspection standard

NO. Item Standard Defect Method Scope
level
) Clear display Display complete
1 Display Display uniform MA
%
Black/White ..
2 spots D<0.3mm, negligible Visual
0.3mm < D<0.5mm, N < 5, inspection
Allowed
0.5mm<D Not Allow
MI
L .
% Visual/
- Inspection card | Zone A
Black/White lines L<1.0mm,W=0.15mm negligible
3 (No switch) 1.0mm<L<4.0mm
0.15mm<<W<0.5mm
N=4 allowable
L>4.0mm ,W>0.5mm is not
allowed
4 Ghost image Allowed in switching process Ml . VIS“?I
mspection
Flash points are allowed when
5 Flash dot / switching screens Ml Visual/ Zone A
Multilateral Multilateral colors outside the frame Inspection card | Zone B
are allowed for fixed screen time
Selection segments are all
Segmented display | displayed, and other segments are
6 not displayed after the selection
segment. Visual
MA inspection Zone A
Short circuit/
7 Circuit break/ Not Allow
Abnormal Display
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12.6.2 Appearance inspection standard
NO. Item Standard Defect Method Scope
level
e | ——
|/"'.- ---'\\.: _T
B/W spots \ /;' "l"’
/Bubble/ — v Visual
! Foreign bodies/ D=({L+W)i2 MI inspection Zone A
Dents D<0.3mm, Allowed
0.3mm<D<0.5mm, N<5
D>0.5mm, NotAllow
Zone A
2 Glass crack Not Allow MA Visual Zone B
. . / Mi
3 \Dirty Allowed if can be removed MI ieroscope | Zone A
Zone B
Chips/Scratch/ Visual Zone A
4 MI .
Edge crown 2mm<X or 2mm<Y not Allow / Microscope | Zone B
o~ i
Length
W<0.Imm,L<5mm, n< 2
Edge crown: X<0.3mm, Y<3mm
Visual
. Zone A
5 TFT Cracks MA / Microscope Zone B
Not Allow
6 Dirty/ foreign Allowed if can be removed/ allow MI Ylsual Zone A/
body / Microscope | Zone B
fl Visul
FPC broken/ FPC i 1sua
7| oxidation / scratch i MA / Microscope Zone B
Not Allow
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L
—
L<1.0mm,W=0.15mm negligible Visual
8 B/W Line 1.0mm<L=4.0mm MI / Iliilul?:r Zone B
0.15mm<<W<0.5mm
N<4 allowable
L>4.0mm ,W>0.5mm is not allowed
TFT edge bulge TFT edge bulge: i
9 ITFT cr?romat?c X<3mm, Y<0.3mm Allowed Mi _Vlsual Zone A
i . . / Microscope Zone B
aberration TFT chromatic aberration :Allowed
D<0.25mm, allow
0.25mm<D<0.4mm ,n<4 allow Visual
10 Electrostatic point | D>0.4mm is not allowed MI / Microscope Zone A
(n<8 items are allowed within 5 mm in
diameter)
PCB damaged/ PCB (Circuit area) damaged Not .
11 Poor welding/ Allow MI Visual
Curl PCB Poor welding Not Allow / Ruler
PCB Curl£1%
Edge A'dhesives H<PS surface . Zone B
(Including protect film) Edge adhesives
12 Edge glue height/ | seep in<1/2 Mgrgin width MI
Edge glue bubble Length excl.udmg .
Edge adhesives bubble: bubble Width
<1/2 Margin width; Length
<5.0mm. n<5
13 Protect film ?Jlrfape scratch but not effect protect MI Visua'l Zone B
nction, Allow Inspection
Thickness < PS surface(With protect
film): Full cover the IC;
14 Silicon glue Shape:
The width on the FPC << 0.5mm (Front) Visual
The width on the FPC<1.0mm (Back) MI Inspection
smooth surface, No obvious raised.
_FPL
15 | Warp degree (TFT M | t
substrate) . i MI Ruler
NTFT
t<<1.5mm
Color difference in
16 COM area (Silver Visual
point area) Allowed Inspection
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13.Packaging

DATE
EPD PACKING INSTRUCTION o
CHECKED
OKRA-QS. D-010 APPROVED
P/N Customer Code Ref.P/N Type |PKG Method | Marking [Surface Marks| Pull Tape
OKRA0370 GLASS | Blister| BACK None YES
Packing Materials List 10PCS/LAYER, 20LAYER/CTN, TOTAL 200PCS/CTN.
List Model Materials | Q ty Unit Pull tape:
Carton T# 417%362%229 mm corrugate 1 Piece 5
[nner Carton|7#(INNER)400%343 %95 mm | corrugate 2 Piece
Blister 0KRA0370 PETI. 0 PET 22 Piece N
Thin foam | 305.6%257.0 T1.5-1.8M\M EPE 20 Piece
st 450%590%0. 075 2 Piece
Foam board 0KRA2251-10 EPE 3 Piece
PULL TAPE 16%5%T0. 05 200 Piece
Detail:

inner box,
is 22

Blister box:

Note: there are 20 layers of products,

divided into 2 inner boxes, and an empty
blister box is placed on the top of each
so the number of blister boxes

QUANTITY :

10PCS

Empty blister
Thin foam

Blister

Foam board

PUT IT INTO 7# INNER CARTON

INNER BOX LABEL

PUT TWO 7# INNER CARTON
INTO 7# CARTON

The blister box is rotated
for placement

Antistatic
vacuum bag

Ry

Fixed with rubber bands

7# INNER CARTON

T# CARTON

Packing belt

Shipping marks according to
custoner’ s requirements

rohs Label

<
- @D

Epaper
Q PASS
Model No.

Quantity,— pes
Date:

Carton No. of
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14.Handling, Safety, and Environment Requirements
Warning
The display glass may break when it is dropped or bumped on a hard surface. Handle with care. Should
the display break, do not touch the electrophoretic material. In case of contact with electrophoretic material,

wash with water and soap.

Caution
The display module should not be exposed to harmful gases, such as acid and alkali gases, which corrode

electronic components. Disassembling the display module.
Disassembling the display module can cause permanent damage and invalidates the warranty agreements.
Observe general precautions that are common to handling delicate electronic components. The glass can
break and front surfaces can easily be damaged. Moreover the display is sensitive to static electricity and

other rough environmental conditions.

Data sheet status

Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one
or more of the limiting values may cause permanent damage to the device. These are stress ratings only and
operation of the device at these or at any other conditions above those given in the Characteristics sections of the
specification is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

Product Environmental certification

ROHS

REMARK

All The specifications listed in this document are guaranteed for module only. Post-assembled operation or
component(s) may impact module performance or cause unexpected effect or damage and therefore listed
specifications is not warranted after any Post-assembled operation.

Transport environment

When the humidity of transportation environment is between 45%RH~70%RH, the product can be stored for 30
days, and the product can be stored for 10 days if it is lower or higher than this range
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