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1. Over View

OKRAO0213RYF661F41 is an Active Matrix EPD all-in-one driver with timing controller for
ESL. The sources have 2-bit outputs per pixel to support white/black/red/yellow. The 2.13 inch
active area contains 250x122 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

€250x1 22 pixels display

# High contrast High reflectance

@ Ultra wide viewing angle Ultra low power consumption
#Pure reflective mode

@ Bi-stable display

4 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
# Serial peripheral interface available

@ On-chip oscillator

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

voltage

2
@] C signal master interface to read external temperature sensor

@ Built-in temperature sensor

Rev. 2.0 www.okratechnologies.com 41 56
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3. Mechanical and Optical Specification

Parameter Specifications Unit Remark

Screen Size 2.13 Inch
Display Resolution 250(V) x122(H) Pixel DPI:131

Active Area 23.70x48.55 mm

Pixel Pitch 0.1942x0.1942 mm
Pixel Configuration Square
Outline Dimension | 29.2(H)x59.2 (V) x1.0(D) mm

Weight TBD g

Temperature Range(°C) “

62 61 60

TYP L* 62
White State MINL* 60 60 59.5 58
b* <2.5 <2.5 <2.5 <2.5
TYP L* 9 9 9 9
MAX L* 12 12 12 12
a* <9 <9 <8 <10
MIN L* 23 23 24 23
TYP a* 36 38 40 40
MIN a* 34 34 38 38
MAX b* 34 34 34 34
MIN L* 50 50 54 54
TYP b* 55 63 66 66
Yellow State NG 495 53 0 0
MAX a* 18 18 18 18
Ghosting <2 <2 <2 <2 delta E

Notes: 3-1. Luminance meter: Eye-One Pro Spectrophotometer.
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4. Mechanical Drawing of EPD Module
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S.Input/output Pin Assignment

No. Name | /{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(Red)
6 TSCL O | I2C Interface to digital temperature sensor Clock pin Note 5-6
7 TSDA I/O | 12C Interface to digital temperature sensor Data pin Note 5-6
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 I/O | Serial Data pin (SPI)
15 VDDIO p E(())r\;\r/;rctselilpgvli}t/hf({i érllterface 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
1 VGH C E/OSVIT; Supply pin for Positive Gate driving voltage and
22 VSL C | Negative Source driving voltage
23 VGL C \P/(gxgli/[ S;E)gl\}; SpI14n for Negative Gate driving voltage
24 VCOM C | VCOM driving voltage
Rev. 2.0 www.okratechnologies.com 701 56
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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

Note 5-6: This pin connect to the VSS if there is no external temperature sensor.

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 Ratin

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3 to +6.0 \Y4
Logic Input voltage VIN -0.3 to VCI +0.3 \Y
Operating Temp range TOPR 0 to +40 °C.
Storage Temp range TSTG -25 to+70 °C.
Optimal Storage Temp TST Go 2342 °C.
Optimal Storage Humidity HST Go 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. The storage time is within 10 days for -25°C ~ 70°C.
The display screen should be kept white and face up.
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6.2 Panel DC Characteristics
The following specifications apply for: VSS=0V, VCI=3.0V, TOPR =23°C.

. Applicab . .
Parameter Symbol Condition leppI;r: Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - \Y
Logic supply voltage Va - VCI 2.3 3.0 3.6 \%
Core logic voltage VbbD VDD 2.3 3.0 3.6 A%
High level input voltage ViH - - 0.7VCI - VCl A"
Low level input voltage Vi - - 0 - 0.3 vCl A"
High level output voltage Von IOH = 400Ma } \;)C; 3 - \Y
Low level output voltage VoL IOL =-400Ma } } } (f(;]_]j \Y
Typical power Prvp Va=3.0V - - TBD - mW
Deep sleep mode Pstpy Va=3.0V - - 0.0012 - mW
Typical operating current IoprI_VC Ve =3.0V - - TBD : mA
Image update time - 23 °C - - 18 - sec
Typical peak current IoprI_VC 2.3~3.6V - - TBD TBD mA
DC/DC off
Idslp Ve No clock i i
Deep sleep mode current | No input load 0.4 1 uA
Ram data not retain

Notes: 1. The typical power is measured with following transition from horizontal 4 scale pattern to vertical

4 scale pattern.

|:>_
I

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 - MD0O3024,

Tektronix current probe-TCP0030A.
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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 CS# D/C# RES#
BSI1=L 4-wire SPI SDA SCL CS# D/C# RES#
BSI=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 1

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

Note: 1 stands for rising edge of signal

Figure 6-3-1: 4-wire SPI mode

CSB—| |—— ’— ,_

DIC —I |
o JeXeeee)eenes) _ Xesoiooexene_ HoexoXexoXeenex

e — — st parameter e —— — parameter -

——

CSBcanbe “H" between parameter/
command. And SCL. SDA, D/C are invalid
during CSB=" H"

CSBcanbe “H” between parameter/
parameter. And SCL, SDA, DVC are
invalid during CSB=" H"
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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

CcsB

Host
mruose | LTUPLPLFLTLI AL PP PP L . (P e e
Driver)
i \ole)
oo | o )orXosKosKosxosXoaXonXoox 0KoX oo s oaXoaXXoo_ 0K7KoxosodoeaXeiKed
¢ Command sle——3 e parameter N I parameter S
T _—
CSB can be “Hbetween parameter/ CSB can be “H'between parameter/
command. And parameter/ command in parameter. And parameter/ parameter in
SCL and SDA are invalid during CSB="H" SCL and SDA are invalid during CSB="H".

6.3.4 Interface Timing
CSB T’i::&_

Tess Tseyew

VI Gk Terw
SCL V‘]7ZTSHW

CSB —m : /fj
VL L

Tess Tscvew
v ok Tarw
SCL A Tarrw
TDCS
Dic /
Tacc Tacc
[ — [

do—4 o X
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Serial Interface Timing Characteristics
Parameter | Symbol | Min. Typ. Max. | Unit | Condition
SERIAL COMMUNICATION

Tess 60 ns |[Chip select setup time

CSB Tesh 65 ns |[Chip select hold time
Tsce 20 ns |Chip select CSB setup time
Tehw 40 ns |[Chip select setup time

Tscvew 100 ns |Serial clock cycle (Write)

Tshw 35 ns [SCL “H” pulse width (Write)

scL Tsuw 35 ns |SCL “L” pulse width (Write)

Tscver 150 ns |Serial clock cycle (Read)

Tshr 60 ns [SCL “H" pulse width (Read)
Tsir 60 ns |SCL “L" pulse width (Read)
Tsos 30 ns |Data setup time

SDA Tson 30 ns |Data hold time

(DIN) Tace 10 ns |Access time

(DOUT) - -

Ton 15 ns |Output disable time
Tocs 20 ns |DC setup time

D/C
Tocn 20 ns |DC hold time

Rev. 2.0
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7.Command Table

R/W: 0:Write Cycle 1:Read Cycle D/CX:0:Command/1:Data D7~D0:-:Don’t Care
1)RO0OH (PSR): Panel setting Register

ROOH

Bit

DICX

D7 D&

D5 D4 D3 D2 D1 D0 |Code

PSR

0

L] L]

i) i) i) i) L] 0 00H

InstiFara RAN
W
W

1* Parameter

1

RES[1] | RES[0]

PET_MODE - D SHL SHD N RST_M OFh

" Parameter | W

1

LUT_EN

FOPT VCMZ (TS _AUTO| TIEG NORG (WVC_LUTZ | 0Sh

MOTE: *=" Don't care, can be set to VDD or GND lewel

st
1

Description =The command defines as :

parameter

Bit

Description

RST_M function

1: no effect. (default)

0: Booster OFF, Register data are set to their default values,
and Source/Boder/\Vcom: floating

SHD_N function

0 : Booster OFF, register data are kept, and Source/BoderMcom
are kept 0V or floating.

1 : Booster an. (default)

SHL

SHL function

0: Shift left; First data=Sn—=Sm=1 —...—=52—Last data=51.
1: Shift right: First data=S1—-52 —_..—35n-1—+Last data=Sn.
(default)

U

UD function

0:Scan down; First ine=Gn—Gr-1 —_.—G2—~Last line=(31.
1:5can up; First line=G1—+0G2 —__ —Gn-1—Last line=Gn.
(default)

PST_MODE

Power switch operation mode

0: Power switching time in the period of frame scanning. (default)

1:Power switching time in the external perod before frame
sCanning.

7-6

RES[1,0]

Fesolution setting

00: Display resolution is 176x296 (default)
01: Display resolution is 128x296

10: Display resolution is 128x250

11: Display resolution is 112x204

Rev. 2.0
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2™ parameter
Bit Name Description
WCOM status function
0 : Mo effect
0 VC_LUTZ |4 After refreshing display.the output of VCOM is set to floating
automatically (default)
WCOM status function
1 NORG 0 : Mo effect (default)
1 : After refreshing display, VCOM is tied to GND before power
off
WEM power off status function
2 TIEG |0 : Mo effect (defauit)
1 : Fower off, WVGMN will be tied to GND
Temperature sensing will be activated automatically one time
0 : Before enabling booster, Temperature Sensor will be
3 TS_AUTO | activated automatically one time.
1 :When RST_N low to high, Temperature Sensor will be
aclivated automatically one time. {default)
WCOM status function
4 VCMZ |0 : No effect (default)
1 :VCOM is always floating
FOPT funchion
5 FOPT 0: Scan 1 frame after waveform finished (default)
1. No scan after wawve form finished and switch the source channel
output to Hiz.
LUT selection setting
7 LUT_EN [0 : Using LUT from MTP{default)
1 . Using LUT from register

Frionty of VCOM setting: VOME > NORG > FOFT = WVE_LUTS

FOPT setting is part of refreshing display.

FOPT: Power off floating.

MNotes:

1. Non-select gate line keep at ViGN tor DSP/DRF and AMY

2. Dummy source line follow LUTC for DSPIDRF

3. When SHD_NM become low, DCDC wall tum oft. Register and SRAM data wall keep until
VDD turn off. SO output and WVCOM will base on previous condition. It may have two

condition:0V or floating.

4. When R5T_N become low, driver will reset. All register will reset to default value. Al of
the driver's functions will disable. Source/Gate/Border'COM will be released to floating

Restriction

Rev. 2.0
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2) RO1H (PWR): Power setting Register

RO1H Bit
Inst/iPara RAW | DICK 07 ] Ds D4 D3 D2 D1 Do Code

PWH W 0 0 0 0 0 0 0 0 1 01h
l=I Farameter W 1 - - - - W_MODE | VEC_EN | VDS_EN |VDG_EN 0Th
2" Parameter | W 1 - - - - - - |wePnpi|vern p)|  oom
3 Parameter | W 1 - SPL_0 0] 0oh
4% Parameter | W 1 - WSP_1 [6:0] 00h
5% Parameter W 1 - WVEN_1 [6:0] 00h
6" Parameter W 1 - WSPL_1 [5:0] 0fh

MOTE: *-" Don't care, can be set to VDD or GHD levwel

Description -The command defines as :

1* Parameter:
Bit Mame Description
Gate power selection.
0 VDG EN 0 : External gate power from WGPAVGN ping.
- 1 : Intemal DCOC function for generate VGPAVGN. {defautt)

Sourpe power seleciion.
1 VOS EMN 0 : Exfernal source power from VSPNSN pins.

1 : Internal regulaior function for generate VSPAVEN (default)

Source L\ power seledion.
2 VEC_EN 0 : Extermnal source power from WSPL pins.
1 : Intermnal reguiasior function for generate VSPL (default)

Sowrce Power swilching mode.
3 W_MODE |0 ModeO(de faul)
- 1: Modet

2nd Parameter:
Bit Mame Description
[WGPN Yollage Level.

00 VGP=20 v, VGN=20v (default)

1-0 WVGPMN 01: VGP=17 v, WGN=-1Tv

10: WEP=15 v, WGN=15v

11: VGP=10 v, YGN=10v

Rev. 2.0 www.okratechnologies.com 1501 56
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ard & 41h & 6ih Parameter: Inlemal VSP_1AMNSPL_DF VSPL_1 power salaction

Bit | Nama Dwascriplion

niernal VSP & VS PL power seleciion

0000000 | 006 3 0101001 |29 7.1 1010010 | 53h 11.2

bl 5401 Waltagad) bl [ G301 Waltaga ] bl [540] alagel)

0000001 | Ik R 0101010 | 24k 72 1010011 | 53h 11.3

0000MD | I a2 0101011 | 2Bk 7.3 1010100 | S8h 11.4

0000011 | 03R a3 0131100 |2Ch 74 1010101 | 58 11.5

0000100 | 0 a4 01101 |20 75 1010110 | 5&h 11.8

0000101 |08 a5 WMH110 | ZER 78 111 | 5Fh 1.7

0000110 | 06h a8 00111 | Fh 77 1011000 | 58 11.8

0000111 | 07 EX) 10000 | 3 T8 101101 | 55h 11.49

0001000 | 08h 38 0110001 |31k 79 1011010 | 54h 12

0001001 | 056 A8 MDD |33 L] 1011011 | 58h 12.1

00010 DR 4 01101 | 33" a1 1011100 | 5Ck 122

001011 |DER .1 M10100 | 34 82 1011101 | 506 123

0001100 |DCh 42 10101 |35 83 1011110 | 5Eh 12.4

0001 11 | DD 43 10110 | 38h A4 1011111 | 5Fh 125

0001 110 |DER 44 0111 |3Th a5 1100000 | &h 12.8

0001111 |0FR 45 0111000 |38 AA 1100001 | 81k 12.7

0010000 | 1R 48 W10 |35 a7 1100010 | &h 12.8

001001 | 11R 47 0111010 | 3R A8 1100011 | B3h 129

""3;—‘ 0010010 |12n| 48 | 0f1011 |38h| 88 | 1100100 |6&| 13
) vsm g [[0070011 |18 | 48 | onii00 [3ch| @ 000 |88 | 134
&0 L& 0010700 | 14n 5 Oniim [aDh| 81 | 110010 8| 3=
SR 1

- 001011 | 15k 5.1 M11110 | 3ER a2 1100111 | 6 13.3

0010110 | 18R 5.2 11111 | IFh 9.3 1101000 | B8 13.4

0010111 |17k 5.3 1000000 | 40h 94 1101001 | &5h 13.5

0011000 | 18R 5.4 1000001 |&1R a5 1101010 | AR 138

001101 | 19k 5.5 1000010 |42 p Ll 110011 | 88" 13.7

0011010 |14h 58 1000011 |43 a7 1101100 |&Ch 13.8

0011011 18R 5.7 1000100 | 440 4.8 1101101 | 60 13.49

0011100 |1Ch 5.8 1000101 |45 44 111110 |8ER 14

0011101 | 1D 59 1000110 | S6h 10 1101111 | BFh 14.1

0011110 |1Eh L 1000111 |47h 101 1110000 | 7h 142

0011111 |1FR a1 1001000 | £8h 10.2 1110001 | Tk 143

0100000 | 2R a2 1001001 |49 10.3 1110010 | T2h 14.4

010001 | 21R 8.3 1001010 | 44R 10.4 1110011 | 73 14.5

MOIMo | 23 G4 1001011 | 4Bk 10.5 1110100 | 7h 14.8

001 | 23k .5 1001100 |4Ch 10.8 1110101 | 75h 14.7

0100100 | 24 L} 1001101 |4D06 10.7 11010 | TEh 14.8

010011 | 25h a7 1001110 | SER 10.8 1110111 | Th 14.9

000110 | 286 6.8 1001111 | 4Fh 10.9 1111000 | THh 15

00111 | 2T a4 1010000 | 50k 1

0101000 | 280 7 1010001 [5in | 114 e b
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Al Paramealar IMamal WSN_1 powear salachion

Bil Namea D seriplion

nienal VSN power seledction
el 601 Waltagaf' bl [E0] Walkagais) bl &) Valagel

0000000 |00 =3 01010 |29 =T.1 1010010 | 52 =112
00000 |k =3.1 0101010 | 28k -7.2 1010011 | B3k =11.3
D000 | I3 =32 0101011 | 28R =7.3 1010100 | S5 =11.4
0000011 | O3h =313 Ma1100 |2Ch «7.4 1010101 | 55 =115
0000100 | D =3.4 o101 | 206 =7.5 1010110 | 58k =118
0000101 | 08" =358 MM110 | 2ER =7.8 1010111 | 5 =11.7
0000110 | D8h =316 011111 | 3Fh 7.7 1011000 | 58 =114
0000111 |0 =3.7 10000 | 30h -7.8 1011001 | 58k =114
0001 000 | D8R =318 10001 |31k -7.9 1011010 | 54h =12
0001001 | &R =319 10D |3 =H 101111 | 58R =121
00 MO |DAR =4 10011 |33 -8.1 1011100 | &5Ch =122
001 |DER -4, 1 10100 | 34 -8.2 1011101 | 506 =123
0001 100 |0Ch -l 2 010101 | 35h =03 1WW1110 | SER =124
0001 11 |DDR =43 M10110 | 38h -4 1011111 | 5Fh =125
0001 110 |DER =4 o1l |3™h A5 1100000 | 8k =128
0001 111 |OFR - 5 11000 | 38n «H.8 1100001 | &R =127
0010000 | 1R =4 0111001 | 39h A7 1100010 | & =128
00100 |11k =47 M11010 | 3AR -8.8 1100011 | B3 =129
00100 |13 =48 0111 |38k -89 1100100 | G =13

N . 0010011 | 13A =49 an1100 |3Ch ] 1100101 | B5h =13.1

B0 [ Vsl Maavoon [ 5 0111101 |3Dh| -8.1 | 1100110 | 680 | -132
00101 | 18A =51 11110 | 3ER -4.2 1100111 | &k =133
0010110 | 18R =52 11111 | IFR =43 1101000 | 68 =134
0010111 |17 =53 1000000 |40k =04 1101001 | B3k =135
0011000 | 18 =5.4 1000001 |41k 4.5 1101010 | 8A0 =138
0011001 | 189A =55 1000010 |43 =58 11011 |88 =137
00110 |10 =5.8 1000011 |43 4.7 1101100 |BCh =138
00111 |18k =5.7 1000100 |44 =08 1101101 | 8D6R =139
0011100 |1Ch =58 1000101 |48 -89 1101110 |8ER =14
0011101 |1DR =59 1000110 | 48h =10 1101111 |6FRh =141
0011110 [1BER L] 1000111 |4Th =10.1 1110000 | 7k =142
0011111 |1FR =81 1001000 |48 =102 1110001 | F1h =143
0100000 | 20h =A.2 1001001 |49h =103 1110010 | T2h =144
000N |21k =A.3 1001010 | 4&h =14 110011 | T =145
00D |2 -8.4 1001011 | 48R =105 1110100 | 7 =148
0001 | Z3h =H. 5 1001100 |4Ch =108 1110101 | 758 =147
00100 | 24 -8.8 1001101 |46 =10.7 1110 | 7Eh =148
MO0 |28 -8.7 1001110 | SER =108 111011 | T =149
000110 | 28" =H.8 10111 | 4FR =109 1111000 | 78h =15
Mol |2 =8.9 1010000 | 50h =11

afher =15
000 | 28 - 100N |51k =7.1
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Males:

1. WSP_0NSEM_0 valtage outpulis £15 W fiwed valua.
2. Whean swilching Moded or Mode1 the vollage oulput is:
Modald: VEP_D(+15) F WSM_D (-15) / VEPL_0 (+3-+15)
Modal: VEP_1{(+3 = +15) I WEBMN_1(-3 - -15) I VSPL_1{+3 - +15)

L] etk 1
VSR WER_#15 WEP_ A #3—+15)
WSN WEMN_-1E) WEN_1{-3--15)
WEPL VEPL_ I +3—+15 WEPL_1#3—+15)

3. 1 gate vollaga s sal 1o +-15¢ +-10v, |C will auto comac! sounce vollags as fallows
. WGP-WEP_D ! VSPL_OFfWEP_1 /WEPL_1 = 2v

Il WGEN-WEM_OMWEN_12=-2v

For axamplea:

4. Voltage setfing imit VSP_0 2z VSPL_0 , VSP_12 VSPL_1

sl [Violmge sang|  Feal Vekage
VG 10 +10
ViGN 10 A0
VER D +15 =
VEN_D A E
Vokase VEF_ - -
WEN_1 S S
VEFL +15 <
VOOMH | +iSest29 e =24
VOOML | A5 Ei =2d)
VCORIDC 2 2

Restrichon
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3)R02H (POF): Power OFF Command
RO2H Bit
Inst/Para RW | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
POF w 1] 0 0 0 0 0 0 1 0 0zH
1* Parameter | W 0 - - s 5 - - - EDSE | 00
NOTE: “"Don't care, can be set to VDD or GND feve!
Description | -The command defines as :

® After power off command, driver will power off base on power off sequence.

® After power off command, BUSY_N signal will drop from high to low. When finish the
power off sequence, BUSY_N singal will rise from low to high.

® Power off command will turn off charge pump, T-con, source driver, gate driver, VCOM,
temperature sensor, but register and SRAM data will keep until VDD off.

® SD output and VCOM will base on previous condition. It may have two conditions: Ov or
floating.

1* parameter
Bit Name Description

EPD Discharge Trigger
0 EDSE |0 : Disable EPD discharge (default)
1 : Enable EPD discharge
Restriction | This command only active when BUSY_N = "1".
Rev. 2.0 www.okratechnologies.com
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4)RO3H (PFS): Power off Sequence Setting Register

ROZH

Bit

Inst/Para

RN

DICX

o7

D& D5

D4

D1 Do

PFS

0

0

L] L]

0

0 0 1 1

1* Parameter

1

T_VDPG_OFF [1:0] -

T_WDS_OFF [1:0]

2™ Parameter

W
W
W

1

WGP _LEN[3N]

VEP_ EX TR

3™ Parameter

W

1

HON_DLY[20]

HOM_LEN[3:0]

NOTE: “" Den't care, can be set to VOD or GND level

Description

-The command defines as :

1« Parameter:

Bit

Mame

Description

1-0

T_WVDsE_0OFF

Fower off sequence of VSF VSN
00: 20 ms (cetault)

01. 40 ms

10: 60 ms

11: 80 ms

T_WDPG_OFF

Fower off sequence of VGP and VGN
00: 20 ms (default)

01: 40 ms

10: 60 ms

11. 80 ms

2= Parameter

Bit

Mame

Description

1-0

VGP_EXT

VGP extension time
0000: Oms

0001 : 500 ms
0010: 1000 ms
0011: 1500 ms
0100: 2000 ms (default)
0101 2500 ms
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms
1100: 86000 ms
1101: 6500 ms

7-4

WGEP_LEM

When power off, the length of time VGF stay
100

Q000:
0001:
0010
001 1:
0100:
0101:
0110:
0111:
1000:
1001 :
1010:
1011:

0Oms
500 ms
1000 ms
1500 ms
2000 ms
2500 ms (default)
3000 ms
3500 ms
4000 ms
4500 ms
5000 ms
5500 ms
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1100: 6000 ms
1101: 6500 ms

3= P arameter:

Bit

MName

Description

3=0

XON_LEN

KON enable ime
0000: Dms
0001: 500 ms
0010: 1000 ms
0011: 1500 ms

0101: 2500 ms
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
101 1: 5500 ms
1100: 6000 ms

0100: 2000 ms (default)

XON_DLY

KON delay time
0000: Dms
0001: 500 ms
0010: 1000 ms
0011: 1500 ms

0101: 2500 ms
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms

1100: 6000 ms

0100: 2000 ms (default)

Festriction

5)(R04H) (PON):Power ON Command

RO4H

Inst/Fara

RAN | DICX

o7 D&

Code

FON

W 0

0 0

D4H

NOTE: “"Don't care, can be et to VDD or GND level

Description

-The command defines as :

& After power on command, driver will power on base on power on Sequence.

® After power on command, BUSY_M signal will drop from high to low. When finishing the
power on sequence(base on PWR command), BUSY_M signal will rise from low to

high.

Festriction

This command only active when BUSY N = 1"
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6) RO6H (BTST): Booster Soft Start Command

ROGH Bit
Inst/Para RMW [DICX | DT D& D5 D D3 D2 D1 oo Code
BTST W 0 0 0 0 0 0 i i 0 06H
| 1% Parameter W 1 - - PHE_SFT[i0] FPHA_SFT[1:0] 00h
2™ Parameter | W 1 - - PHA_ON [5:0] 02h
3" Parameter | W 1 - - PHA_OFF [5:0] 07h
4" Parameter W 1 - - PHE_OM [5:0] 02h
5" Parameter W 1 - - PHE_OFF [5:0] a7h
6" Parameter | W 1 - - PHC_ON [5:0] 02h
7" Parameter W 1 - - PHC_OFF [50] 07h
-The command define as follows:
1=2 Parameter:
Bit Mame Description
Soft start period of phase A:
00: 10mS (default)
1-0 PHA_SFT [01:20mS
10: 30mS
11: 40m3S
Soft start period of phase B:
00: 10mS (default)
=2 FHE_SFT [01:20mS
10: 30mS
11: 40m3S
Bit[5:0] |Description| Bit|5:0] |Description| Bit[5:0] |Description
000000 strength1 010110 sirength23 101100 strengthd 5
000001 strengtha 010111 sirengthi24 101101 strengthdb
ooo0010 strength3 011000 sirength25 101110 strengthd T
000011 strangthd 011001 strangth26 101111 sirangthds
Description 000100 strangths 011010 strangth2? 110000 strength4d
000101 sirengthf 011011 sire ngth28 110001 strength50
ono110 strength? 011100 sire ngth28 10010 strength51
000111 strengths 011101 sirength30 10011 strangthS2
001000 sirengtht o110 sirangth31 110100 strength53
Dnving 001001 strength10 011N sirength32 10101 sirangthS4
;Eingémlng 001010 strangth11 100000 sirength33 10110 strangth55
F"HEF:DN & 001011 strength12 100001 sire ngth34 110111 strengthS6
PH[:_DN 001100 strength13 100010 sire ngth35 111000 strengthS7
oo1m strength 14 100011 strength36 111001 strengthS8
on1110 strength15 100100 sire ngth37 111010 strength58
001111 strength16 100101 strength3a 111011 strength&0
010000 strangth17 100110 strength3o 111100 strengtht
010001 strength 18 100111 sire ngthd0 111101 strengthf2
010010 strength 19 101000 sire ngthd 1 111110 strengthG3
010011 strengthi20 101001 sire ngthd2 111111 strengthid
010100 strength21 101010 sirengthd3
010101 strength22 101011 sire ngthd
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Description Bi[5.0] |Description] BM50] |Descripion] Bi[5:0] |Description

000000 Periad1 010110 Perod23 101100 Period45
000001 Parniod2 010111 Pariod24 101101 Peariodd46
000010 Periad3 011000 Period25 101110 Periodd?
ooDo11 Pariodd 011001 Peariod26 101111 Peariod4B
000100 Periad5 011010 Perod27 110000 Period4g
000101 Periadh 011011 Period2B 110001 Period50
000110 Period? 011100 Period20 110010 Periad51
000111 Periad 011101 Period30 110011 Period52
Minimum 001000 Periodd o110 Perod31 110100 Period53
';:.EFﬁFII"ng? 001001 Penod10 01111 Penod32 110101 Perniod5d
PHA OFF | 001010 Periad11 100000 Period33 110110 Periad55
& 001011 Periad12 100001 P eriod34 110111 Periad56
PHB_OFF ™ gp1100 Period13 100010 Period35 111000 Periods7
PHCfDFF 001101 Penodi4 100011 Penod3& 111001 Peniod58
001110 Period15 100100 Peariod37T 111010 Peariod&g
001111 Penod16 100101 Peniod3s 111011 Peniodi&D
010000 Periodi17 100110 Peariod30 111100 Peariod&1
010001 Periad18 100111 Periodd0 111101 Periad62
010010 Period10 101000 Periodd 1 11110 Period63
010011 Period20 101001 Perodd2 11111 Peria déd

010100 Period21 101010 Periodd3

010101 Pariodz? 101011 P arioddd

Restriction
7) RO7H (DSLP): Deep Sleep Command
ROTH Bit

Inst/Para RAY | DICX D7 D6 D5 D4 D3 Dz ]| Do Code
DSLP w 0 i 0 0 0 0 1 1 1 OTH
1* Parameter| W 1 i o 1 0 1 0 1 ASh

NOTE: “"Don't care, can be set to VDD or GND level

Description

The command define as follows:

After this command is transmitted, the chip would enter the deep-sleep mode to save power.

The deep sleep mode would return to standby by hardware reset.

The only one parameter is a check code, the command would be excdted if check code =
DwA5.

Festriction

This command only active when BUSY N ="1"
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8) R10H (DTM): Data Start transmission Register

R10H Bit
InstiFara | RAW [DICX o7 D& D5 D4 D3 Dz 0] D0 Code
DTM w i} i} i} Li] 1 Li] Li] Li] Li] 10H
2 bit mode W
1* Parameter W Pl Pocel? Picel Pk 00h
I'l“'i. : : I:':l'.l
M" Parameter W P el (n-3) Foxeln-2) Fooel{n-1) Fixeln) [Lily]
NOTE: <" Don't care, can be set fo VDD or GND level
Description | The command define as follows:
The register is indicates that user start to transmit data, then write to SRAM. While data
transmission complete, user must send command 12H. Then chipwil start to send
dataNCOM for panel.
Fixel [1~n][1:0]: 2=bit/pixel
image Data DOX=1 (default) DOX=0
Fiosl[110] Gray level selact IF output LUT select Gray level seladt IP output LUT seled
00b Grayd ogray D0 Garay3 ograyld
0ib Grayl ograyl1 Gray2 ograyl2
10b Gray2 ograyli2 Gray1 ograyll
1i1b Grayd ograylid GrayQ ogray0D
Data mapping example:
When DDX=1 Pixel1:0)=01 -=Gray level select=Gray1, follow LUT data output from |F output
port ogray01-.
When DDX=0 Pixell1:0)=11 ->Gray level select=Gray( follow LUT data output from IP output
port ogray0l”
Restriction
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9)R11H (DSP): Data Stop Command
R11H Bit
InstiPara RAW | DVCX o7 D& D5 D D3 D2 D1 Do Code
DSP W o a a i 1 i i ] 1 11H
1* Parameter| R 1 |Data fisg| - - - - . . N B
NOTE: “" Don't care, can be set fo VDD or GND level
Description | -The command defines as :
a'While finished the data transmitting, user must send this command to driver and read Data_flag
infomna tion.
1s: Parameter
Bit Mame Description
- Data fa 0: Dnver didnt receive all the data.
—"48 " 14: Driver has already received all of the one frame data.
After “Data Start” (10h) or “Data Stop” (11h) commands and when data_flag=1, BUSY_N
signal will become “0° and the refreshing of panel starts.
Restriction | This command only actives when BUSY _N = *1".

10)R12H (DRF): Display Refresh Command

R12H Bit
Inst/Para RM | DICX D7 D& D& D4 D3 D2 D1 Do Code
DRF W L] L] i Li] 1 Li] Li] i Li] 12H
1* Parameter| W 1 - - _ i _ i _ ﬁﬁlﬂm oon

NOTE: " Don't care, can be saf fo VOD ar GND level

Description

=The command defines as :

While users send this command, driver will refresh display (data’/COM) base on SRAM data and
LUT.

ACIDC VCOM:

0: AC VCOM, VCOM will follow LUTC when updating image. (default)
1: 0C WVCOM, WCOM will always be WVCOMDC when upd ating image

After display refresh command, BUSY_N signal will become “0”

Festriction

This command only actives when BUSY _N = 1"
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11) R17H (AUTO): Auto Sequence
R17TH Bit
Inst/Para | RW | DICK | O7 | D6 | D5 | Da | 03 | D2 | D1 | DO | Code
Aulo Seguence W (1] [i] [i] [1] 1 [i] 1 1 1 1TH
1% Parameter| w 1 | codeln | Code] | Code(s] | Codefd] | Codef3) | Codef2] | Code(1] | Codefo] || ASh

Description

The command can enable the internal sequence to 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 containg several
operations, including PON, DRF, POF, DSLP.

AUTO (0x17) + Code(0xA5) = (PON—sDRF—POF)

AUTO (0x17) + Code(0xAT) = (PON—DRF—POF —DSLP)

Hestriction

This command only actives when BUSY N="1",
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12) R30H (PLL): PLL Control Register
R30H Bit
InstiPara R | DICK 07 D6 D5 D4 03 02 01 oo Code
PLL W 0 0 0 1 1 0 0 0 0 30H
1 Parameter | W 1 - - Dyna | FRIZ] | FR] | FRIO] 02h

MNOTE: " Don't care, can be sel o VDD or GND level

Description =The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the
following frame rates:
bit3 Cryniamic frame rate
Li] Disable (default)
E nable
FR{2:0] | Framerate
000 125 Hz
001 25Hz
010 50 Hz{defauilt)
i G5 Hz
100 TG6Hz
101 B5Hz
110 100 He
120 Hz
remark =-Horizental
1
heymic ]
_U H active u 1
e ——- — ;
. I
o 1k L
=\ertical
VEYTIC
_]—_I W active _I—I
e e e -
_ i ML—UuUL JruL
de
1 351 limes i
- t
Hestricion
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13)R40H (TSC): Temperature Sensor Command

R40H Bit
InstiFara RAN | DICX D7 D& Ds D4 D3 Dz D1 Do Code
TSC W 0 0 1 [i] 0 0 (i} 0 0 40H
1% Parameter R 1 CNTSF] | DATSE | CATSS) | C7TsK | cemsy | osmspE | cams | Cams -
7 Parameter | R 1 DT |ouTsE | oo - . . . . .
NOTE: " Don't care, can be set to VDD or GND level
Deacription -The command define as follows:
This command indicates the temperature value.
If R41H(TSE) bit7 set to 0, this command reads internal temperature sensor value.
If R41HI(TSE) bit7 setto 1, this command reads external (LM75) temperature sensor value
B (]
po— 111111 I
- | nrEl
w1 I
TS[T-0fD[10-3] TrO TS[F-0/D{10:3] T{C) TS[TOFO(10:3] T(°C)
11100111 -25 0D000000 Li] 00011001 25
11101000 -24 00000001 1 00011010 26
11101001 -3 00000010 2 00011011 27
11101010 -2 0DOODD11 3 00011100 28
11101011 -21 00000100 4 00011101 20
11101100 -20 00000101 5 00011110 30
11101101 -19 00000110 & 00011111 ]|
11101110 -18 00000111 7 00100000 32
11101111 17 00001000 8 00100001 33
11110000 -16 00001001 a 00100010 34
11110001 -15 00001010 10 00100011 a5
11110010 -14 0D001011 11 00100 100 35
11110011 -13 00001100 12 00100101 37
11110100 -12 00001101 13 00100110 38
11110101 -11 00001110 14 00100111 38
11110110 -10 00001111 15 00101000 40
11110111 a 000 10000 16 00101001 41
11111000 -5 00010001 17 00101010 42
11111001 -7 00010010 18 00101011 43
11111010 ] 00010011 19 00101100 44
11111011 -5 00010100 20 00101 101 45
11111100 -4 00010101 | 00101110 45
11111101 -3 00010110 2 00101111 47
11111110 -2 00010111 3 00110000 4B
11111111 -1 00011000 4 00110001 48
TS e8] T{*C)
LiLi] +0
01 +0.25
10 +0.5
11 +H1.T5
Restriction This command cnly actives when BUSY N =",
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14)R41H (TSE): Temperature Sensor Calibration Register
R41H Bit
Inst'Para RW | DICX D7 D& D5 D4 D3 D2 ] Do Code
TSE W 0 0 1 0 0 0 0 0 1 41H
1¥ Parameter| W 1 TSE - - ToM] | To@E | Topm | Ttom | Tom ooh

MNOTE: " Don't care, can be sel o VOD or GND level

Description

-The command defines as:

This command indicates the driver IC temperature sensor enable and calibration function.

Reserve one temperature offset TO[3:0] for calibration
1. TO[3]: mean '+ or ="', while 0 is*+'; 105"~
2. TO[2:0]: mean temperature offset value

Bit Name Description

I emperature level:
0000: +0°C (default)
0001: +0.5°C
0010: +1°C

0011: +1.5°C
0100: +2°C

0101: +2.5°C
0110: +3°C

3-0 10]3:10] 0111: +3.5°C
1000: -4°C

1001: -3.5°C
1010: -3°C

1011 -2.5°C
1100:; -2°C

1101: -1.5°C
1110: -17C

1111: -0.5%C

0: +0.0°C (default)

4 TO[4] 1: +0.25°C

Internal temperature sensor enable

7 TSE

SENSOr.

0: Internal temperature sensor enable (default)
1: Internal temperature sensor disable, using external temperature

Festriction

This command only actives after R4HIPON)
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15)R42H (TSW): Temperature Sensor Write Register
R42H Bit
Inst/Para RA | DICK D7 D6 D5 D4 D3 D2 D1 Do Code
TSW W Li] Li] 1 Li] i} Li] i} 1 i} 42H
1% Parameter | W 1 WATTR{T] [WATTR[S] (WATTRIS] | WAT TR{4] [WATTR[3] WAT TRZ] [WATTR[1] WATTRPD]|  00h
2™ Parameter | w 1 WMSE[T] | WMSBE] [WMSES] | WMSBR] [WMSE[Z] [ WMSE(2] |WMSE[1] [wMsejo | ook
3" Parameter | W 1 WLSB[T] | WLSEIS) | WLSEIS] | WLSE(4] | WLSB(3] | WLSB[Z] | WLSE[1] |WLSE0] | 00k
NOTE: - Don't care, can be sat to VDD or GND level
Description =The command defines as:
This command writes the temperature.
1® Parameter:
Bit Name Description
2= WATTR[2:0] | Pointer setting
53 | WATTR[5:3] | User-defined address bits (A2, A1, AO)
I2C Write Byte Mumber
00: 1 byte (head byte only)
7=6 WATTR[7:6] | 01: 2 bytes (head byte + pointer)
10: 3 bytes (head byte + pointer + 15t parameter)
11: 4 bytes (head byte + pointer + 15t parameter + 2nd pammeter)
2™ Parameter:
Bit Mame Description
7-0 | WMSB[7:0] | MSByte of write-data to external temperature sensor
3™ Parameter:
Bit Mame Description
7-0 WLSB[7:0] | LSByte of write-data to external temperature sensor
Restriction This command only actives after RO4H(PON)
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16)R43H (TSR): Temperature Sensor Read Register
R43H Bit
Inst/Para RAW | DICX o7 D& D& D4 D3 D2 D1 Do Code
TSR W 0 0 1 0 1] 0 1] 1 1 43H
1% Parameter R 1 RMSE[T] | RMSE[&] | RMSE[S] | RMSE4] |RMSE[3] | RMSE[2] [RMSE[1] | RMSB[0] -
7™ Parameter R 1 RLSE[T] | RLSE{&] | RLSE[E] | RLSE{4] | RLSE{3] | RLSE{Z] | RLSE[1] | RLSED] -

NOTE: " Don't care, can be sat to VDD or GND level

Description =The command defines as:
This command reads the temperature sensed by the temperature sensor.
1* Parameter:
Bit Mame Description
7=0 RMSB[7:0] | MSByte of read-data from external temperature sensor
7™ Parameter:
Bit Mame Description
70 RLSB[7:0] | LSByte of write-data from external temperature sensor
=M
(BT I | I'=R
 Cared LS Y AT
[} -] _I—, I—li
I_l TSR
s ke
BLUSY N ] |
Restrction This command only actives after RO4H(PON)
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17)R50H (CDI): VCOM and DATA interval setting Register

RS0H Bit
Inst’Para R | DICX o7 D& D5 D4 D3 D2 )| Do Code
DI W i (i i i 0 (i} 0 i 50H
1* Parameter| W 1 VED[Z | vBO[] | vBD O] | DDX coipE) | cogz | coipe | o) 4Th

NOTE: " Don't care, can be set to VDD or GND level

Description

=The command defines as:

This command can set 2 kinds of parameters, 1.VCOM to data cutput interal (CDI)

;:DI[J:D]: This command indicates the interval of WCOM and data output. VWhen setting the vertical

back porch, the total blanking will be keep (5Shsync).

Bit Mame Description
Weam and data intenal
0000: 17 hsyne
000116 hayne
0010:15 hayne
0011:14 hayne
0100:13 hayne
0101:12 hayne
0110:11 hayne
3-0 CDI[3:0] 0111:10 hayne|dataulf
1000:9 hsyne
1001 :8 hsync
1010:7 hsyne
1011:8 hayne
11005 hsyne
1101 :4 hsync
1110:3 hayne
1111:2 hsyne
Imgernal
VT
’ VOOM meed fo be ready
hefore source da, ousped
I
Irtemal ! |
—
= [T rrrIi=-rrrtrrrrrri-rnl
! i
I
'l.'l'.'li:l?.!nu'q\-m: |
Jocmiom (| fixedy I
VI | Frame N VOB . o, Frame N+1 VIOOM
I 1 ) i
I i
Soue dea | L,— - ‘_\} 1 —
Counprn : : Frume N daia 11 ; —__
I | 1 1
l ! i :
CIH sexing : !
’ 33 heymcC D seming ((fixad)
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VYBD[2:0): Border data selection. (from LUT output by |F port border_w{1:0])

This register will make boarder pin output being mapped to a certain gray scale.

Bit 4 BitT-5 Description IP setting for Border LUT
D VEDIZ 0] Cray Bl Bt
000 Floafing M
001 Grayd bordar buFE011
1] 010 Gray2 bordar buf010
o011 Gray1 bardar bu=001
100 Gray) bordar bu=000
000 Girayd bardar bu=000
001 Gray bardar buE001
1 (dafaully 010 Gray2 bordar buFE010
011 Grayd bardar buFE011
100 Flaating M

Border output voltage level: The level selection is based on mapping LUT data.

Ex: Gray 1 waveform is mapping to 15V without WVCOM offset, the real output on Boarder pin

shall be 15\

Boarder output will follow FOPT definition being defined in ROOh.

Hestriction
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18) R51H (LPD): Lower Power Detection Register

R51H Bit
Inst/Para RMW | VCKX | D7 D& Ds D4 D3 D2 D1 DO | Code
LPD W o a 1 o 1 a [i o 1 5iH
1* Parameter R 1 - - - - - - - LPD -

MNOTE: “" Don't care, can be set to VDD or GND level

Description

-The command defines as:

This command indicates the input power condition. Host can read this data to understand the
battery’s condition.

When LPD="1", system input power is normal.

When LPD="0", system input power is lower (WDD<=2 5v, which could be select in RE4H (LVSEL)).

1* Parameter:
Bit 0 LFD
0 Low power input.
1 Mormal status.

CvD | LPD command | | LPD parameter ||

Festriction

This command only actives when BUSY _N="1".
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19)R61H (TRES): Resolution setting
RE61H Bit
Inst/Para RW |DICX] D7 D& 05 D D3 02 D1 D0 JCode
TRES W L] [i] 1 1 0 0 0 L] 1 &1H
1’ Parameter | W 1 - - - - - - HRES({g) | HRES(E) | 00h
2™ Parameter| W 1 | HRES(T) | HRES(E) | HRES(5) | HRES(4)  HRES(Z) | HRES(Z) a 0 00k
T Parameter | W | 1 - - - - - - VRES(Z) | VRES(®) | 0oh
4" Parameter | w 1 | VRES(T) | VRES(S) | VRES(S) | VRES(4) | VRES(3) | VRES(2) | vRES(1) | vRES(D) | 0oh
NOTE: -" Don't care, can be sef fo VOO or GND level

Description -The command define as follows:

When using register:

Horizontal display resolution(source) = HRES

Vertical display resolution{gate) = WVRES

Maote:

Mo matter HRES[9:8) HRES[1:0) VR ST[9] value being filled, it's always be 00b.

Channel disable calculation:

G0 : First G adive = G0, LAST active GD= first active +VRES[2:0] -1

S0 : First active channel: =50 ; LAST active SD= first active +HRES[9: 2]*4-1

EX :176X206
GD: First G active = GO
LAST active GD= 0+206.1= 205; ((3295)
5D : First active channel: =50
LAST active SD=0+44"4-1=175; (5175)

Mote : Only supports source 176.ch for source 160ch. above

Hestriction Horizontal resolution should be 4-multiple.
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20) R65H(GSST): Gate/Source Start Setting Register

RE&5H Bit
Inst/Para RMW |DICK] D7 [o]] DS D 03 02 D1 [31] Code
GSST W 0 0 1 1 0 0 1 0 1 65H
1% Parameter | W 1 - - - - - - S starf8] |5 stari[g) | 0Oh
2™ Parameter | w 1 5_start[f] | S_starf&] | 5_star|5] | 5_startfd] | 5_starf3] | 5_star]2] i} i} 00h
3™ Parameter | W 1 - - - - - - G_star{8] | G_starf8] 00h
4™ Parameter W 1 G starf]7] | G_star5] | G_starf[8] | G_stari{4] | G_star[?¥] | G_starf2] | G_stari]1] | G_stari()] 00h
NOTE: “"Don't care, can be set to VOD or GND level
-The command define as follows:
Mote:
Mo matter 5_start[9:8), S_start [1:0], VRST[9] value being filled, it's always be 00b.
Description
1.5_Start [7:0] describe which source output line is the first date line
2.G_Start[8:0] describe which gate line is the first scan line
Restriction | S_Start should be the multiple of 4
21)R70H (REV): REVISION register
RTOH Bit
Inst/Para RAN | DICX o7 D6 D5 D4 D3 D2 ]| Do Code
REY W L] L] 1 1 1 0 0 L] [i] TOH
1* Parameter R 1 [i] 0 0 1] 0 0 i 1 0Zh
2 Parameter | R 1 0 i i 0 i i 1 o 02h
3" Parameter | R 1 0 o o 0 o o 0 1 01h
MOTE: " Don't care, can be set to VDD or GND level
Description ~The command defines as:
1% & 2™ & 3" Parameter:
Bit Description
7=0 CHIP_REWV
Hestriction
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22)R80H (AMYV): Auto Measure VCOM register

R&80H Bit
Inst/Para RAW | DICX D7 D6 D& D4 03 D2 D1 Do Code
AN W 0 1 0 i} i} [i] 0 [i] 0 E0OH
'I=l Farameter W 1 PI1] PO AMYTT] [ AMNYTIO] XON AMVE AV AMVE 00h

NOTE: =" Don't care, can be set fo VOO or GND level
Description -The command defines as:
This command indicates the IC status. Host can read this data to understand the IC status.

1% Parameter:

Bit Mame Descrption
AMVE: Auto Measure Voom Setting
0 AMVE 0: Auto measure VCOM disable (default)

1: Auto measure WEOM enable

AMV: Analog signal

1 AN 0:Get Veom value from RE1hidefault)

1:Get Vioom value in analog signal

AMVS: setting for Source output of AMY

2 AMVS 0 Source output OV during Auto Measure VCOM period.
(default)

1. Source output WVSPL_D during Auto Measure WVCOM period.
XON: setting for all Gate ON of AMY

0 Gate normally scan during Auto Measure VCOM period.
(default)

1. All Gate ON duning Auto Measure VO OM period.

The sensing time of VCOM detection

00: 55 (default)

54 AMNVTI1:0] 01:10s

10: 158

11: 20s

The sensing points of sampling time

00: 2 (default)

01:4

7 P[1:0] 10: 8

11:16

Sampling time = the last guarter of sensing time (T) VCOM =
average of N points. N=24 8 16

3 KON

Source valtage

Staue of Vicom contmllad by sereing mode ..q ......... ..,.
The la=2 quanzrof s2nzing ima

b
Vicom Sersing _|

Mwerage of Npant. H=2.4 8,16

BUSY N

Restriction This command only actives when BUSY _N = *1".
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23)R81H (VV): VCOM Value register

R&1H Bit
InstiFara RA | DICX D7 D& D5 D4 D3 D2 D1 Do Code
VvV W Li] 1 [} 0 [} 0 0 0 1 Bi1H

1 Paramester| R - W] VIE] W] W3] V2] W] VW] --

NOTE: “"Den't care, can be sef to VOD or GND level

Description | -The command defines as:

This command could get the VCOM value
1" Parameter:
Bit Mame Description
W COM value
WVCOME-D] [Voltages WVOOM[E:D] |Voltage V)] VOOMED] |VoliageV)
ST iy 4] D011 I00|ICh]  -1.4 01100 38h| -28
OO0 (01h |  -0.05 0011101 [106|  -1.45 01 10001 | 306 | 286
Q0000 Of 02 A0 0011 110[1ER] 1.5 0111090380 28
000001 1(03h | 015 JO011111 Fh| -1.85 |0111011|38Bh| 205
00D0100(04h | 02  |0100000|20n| -18 0111100 |3CH| -3
00001 |05 | 025 00001 [216| -1.85 |0 01 |3Dh| -3.05
00001 10{0Eh 03 010000220 1.7 010 |3En| -39
Q0001110 | 035 00011 |Z3h] 175 O 1|3Fh| -315
0001000(08h | 04 |010D100(240| -1.8  [1000000(40h| -32
OO0100 1 (0 | -0.45 000101 [25h| -1.85 1000001 |41h| -325
D000 D[0AR 05 0100110 [26h] -1.9 1000010420 -33
000101 1|{0BR| 055 00111 |2Th| -1.95 100001 |43 | -336
00011000Ch| 08  |0I01000(28n| -2 1000100 |44h | 3.4
&0 VVIE:0] 0001101/00h| 065 101001 [20n| 205  [1000101[48n| 245

0001110[0ER 07 0101010240 -2.1 1000110 |40 -3.5
000119 1|(0Fn| 075 01011 |2Bh| 215 | 1000911 |4Th| -3.55
OO1DH0D0( 1060 08 0101100 20|  -2.2 1001000 | 480 | -386
0010001(11h| 085  |0101101 206|226  OO1001|49h | -385
O010010[ 120 048 0101 110 [{2ER|  -2.3 1001040 |48 | -37
D000 1| 13| -0.85 01111 |2Fh| 235 1001011 |4Bh| -3T75
ooi0100[14n| - 0110000(30h| 24  |1001100)4chH| -3s
0010101[150 | -1.05  [0110001|31h| 245 |1001101[4DR| -3.85
D010110( 160 - 0110010 [32h]| 25 1001110|4ER| -39
001011 1[1Th| -1.15  |[0990011[33h| -2.55 (1001111 [4Fh| -3.85
O011000( 180 -1.2 0110100 )34h0| -2.6 10 100800 | S -
O011001| 190 | -1.25  [0110101|35h] -265 it -
0011010 1AR -3 (0110110 (38R 27
001101 1[1BR| -1.35  [D110 ITh| -275

Hestriction
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24)R82H (VDCS): VCOM_DC Setting Register

RE&2H Bit
Inst/Para RW | DVCX D7 D& D5 (o] D3 D2 D1 Do Code
VDCS w 0 1 (1] (1] a 0 0 1 0 &2H
1* Parameter| w 1 Mt ?1—: VDCS[8] |VDCS(5] |VDCS[4] |VDCS[3] [vDes 2] [vDCs (1] |vDCs ]| 0ok
NOTE: " Don't care, can be set to VDD or GND level
Description | =The command defines as:
This command set the YCOM DC value. Driver will base on this value for VCM_DC.
15t Farameter:
Bit Mame Description
VCOM value
VCOMEND] NMolage(V)] VCOMEBED] |Voltage(V)] VCOMED] |Volage{V)
0000000 | D0h | O{default) |0011100(1CH -14 0111000380 28
DOODO0Y [01h |  -D0S5  |0D91101 (10| -1.45  0111001|38h) -285
0000010 |02 -0 00111101 Eh -1.5 0111010 [2AR -29
DOOD0T1 03| D15 0091111 Fh| -1.55 0111011 |3Bh| -285
0000100 | Dtk 0.2 Q100000 | 200 -6 0111100 [3Ch -3
DOODA0T [05h | D25 0100001 [21h| -1.65 |0 01 |230h| -305
000110080 0.3 0100010 |Z2h -7 0111110 [2Eh =31
DOODII1|0Th| -D35  |O10D011 (23| -1.75 O 1 |3Fh| -315
0001 000 | DB 0.4 0100100 | 240 -18 10D D000 |4 0h -3.2
0001001 [0Sk | -D45 0100101 (250 | -1.85  IO0O001|41h] -325
D001010|0AR| 0.5 0100110260 -19 10000104 2h -3.3
DO01011|DBR| -D55  |0I0DI11|2Th| -1.895 |OODD11|43h]) -335
D001100|DCH|  -0.6 0101000 | 280 -2 1000100 [4 40 =34
0001101 |00R| -0&5  J0101001 (286 | -2.058 [1000101|45n] -345
60 WDCS[6:0]
DO01110|0ER| 0.7 01010102 Ak =21 10001104680 =35
DO0T111|OFR | -075 0101011 2Bh] -2.15 1000111 [47h| -355
00 10000 | 100 0.8 0101100 2Ch 22 100 1000 |4 Bh -6
DOAD001 [ 11h| -D85 0101101 2Dh| -2.25  |OD1001|49h) -365
00 10010 1250 0.8 0101110 2Eh 23 1001010 [4AR -7
D000 130 | D95 0101111 |2Fh]| -2.35 001011 |4Bh] -3T5
00 10100 140 - 0110000 [ 200 -24 1001100[4Ch| -3.8
DO10I01 1588 | -1.05 (0190001 (30| -2.45 1001101 |4Dh| -385
00 10110] 160 - 0110010320 -25 1001110 [4Eh -39
DOI0II1[1Th| -145 (0190011 (33| -2.55 001111 [4Fh| -385
00 110001 180 -1.2 0110100 240 25 01 D000 |5 0k -
DO11001 (190 | -125 (0190101 (38h| -2.65 offer -
D0 110101AR|  -1.3 0110110380 -27
DO11011[1BR| -135  |0190111[3Th| -2.75
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=]

MTFP_VCM

1:From the setting of

Follow MTP VYCOM value in MTF mode
0: From the setting of MTF (default)

reqister

Festriction

25) R83H (PTL): Partial Window Register

R&3H Bit
Inst/Para RANV | DICX D7 D& D& D 03 D2 D1 Do Code
FTL W a 1 0 a a L] 0 1 1 B3H
1" Parameter | W ' - - - - . - HRST[S] | HRSTE] | o00h
2™ Parameter| W HRST|7T] | HRET[&] | HRST[S) | HRET]4] | HRST2] | HRST]Z) - - 00h
3" Parameter | W - - - - - HRED[9] | HRED{8] | 00K
4" Parameter | w HRED[7] | HREDJg] | HREDJ5] |HRED{4] | HRED{3] |HRED[Z] - - 00h
5" Parameter | W - - - - - - VRSTI9] | vRsTIE | oom
6" Parameter | W RST[7] | vREsTE] | vRETE] | vRsTH] | vRSTR] [vRsTi [ wvRSTY) | vRSTIO) | 00h
7" Parameter | W - - - - - - VRED[S] | vRED|E] | 00h
8" Parameter | W RED[T] | VRED[E] | vRED(S] |VRED(4] | VRED[3] [ vRED[Z] | vRED[] |vRED[D] | 00K
g Parameter | w - - - - FMODE | 00h
MOTE: “-" Don't care, can be set to VOO or GND level
Description =This command sets partial window.
Mame Description
HRST[9:2] Horizontal stat address
HRED[S:2] Horizontal end address. HRED must be greater than HRST.
WVRST[8:0] Verical start address.
VEED[9:0] \Vertical end address. VRED must be greater than VRST.
0: disable partial mode(default)
PMODE 1. enable partial mode
Mote:
No matter HRST[1:0] ,HRST[9:8]. HRED[9: B], VR ST[9],VRED[9] value being filed, it's always
be D0b.
Mo matter HRED[1:0] value being filled, it's always be 11b.
Gates scan both inside and outside of the partial window.
Hestriction

Rev. 2.0

www.okratechnologies.com

4001 56




OKRA Technologies EPD Module User Manual
26) R90H (PGM): Program Mode
R90H Bit
Inst/Para RAW | DICX D7 D6 D5 D4 D3 Dz ]| Do Code
PGM W 0 1 0 0 1 0 0 0 0 ooH
NOTE: -"Don't care, can be sef fo VOD or GND level
Description | -The command define as follows:
After this command is issued, the chip would enter the program mode.
The mode would return to standby by hardware reset.
Hestriction
27)R91H (APG): Active Program
R91H Bit
Inst/Para R | DICK D7 D6 D5 D4 D3 D2 D1 Do Code
APG W 0 1 0 0 1 0 0 0 1 g1H
MNOTE: =" Don't care, can be set to VDD or GND level
Description | -The command define as follows:
After this command is transmitted, the programming state machine would be activated.
Restriction | The BUSY flag would change state from 0 to 1 while the programming is completed.
28)R92H (RMTP): Read MTP Data
R92H Bit
Inst/iPara R [DICX]| D7 D6 D& D4 D3 D2 D1 D0 Code
RMITF W 0 1 0 0 1 i} 0 1 0 22H

1* Parameter | R 1 Drumamy -

2™ Parameter | R 1 The data of address (000 in the MTP -

3" Parameter | R 1 The data of address 0x001 in fhe MTP -

4" Parameter R 1 -

5" Parameter | R 1 The data of address (n-1) in the MTP -
B"~(m-1)" | o [ :
Farameter

m" Parameter | R 1 The data of address (n) in the MTP -

NOTE: “"Don't care, can be sel to VDD or GND level
Description
=T he command define as follows:
The command is used for reading the content of MTP for checking the data of programming.
The value of (n) is depending on the amount of programmed data, the max address =
0x17FF
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Into Program Mode
[RIOH)

¥

I Write datal R10H) I

& Apply VMTP= 1001 ¥

I.l.d:hl.t-l program [RE1H) I

Check Busy_n=1,then
Remowve VHTP

Chii_ CRC =0 {default value)
MTP_CRC= I dafaul t valise)
Chii_CRC=MTP_CRC
CRC_STATUS=1

L
Chi_CRC=cal culate by IC.

MTF_CRC= By ttin u
0 m setting by User | : 'I

..... -
V' pem_staT(razm

i

[ Finish, Reset p]

The sequence of programming MT P(Extemal power)
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RADh=78
Setting AZh
RO1h=10F, 00,47 47,4747

| Tnto Program Mode I
[RSOH)

+

| Write data{R10H) I

[ ]

Oheck busy_n=1,delay Sims

lmuu program [RI1H) I

4 Check Busy_n=1

| POFF{ROZH) I

Chi_CRC=0{default value)
MTF_CR C=0[ default value)
Chik_CRC=MTP_CRC
CRC_STATUS=1

w

Chik_CRC=cal culat e by IC.
e [ = 1]

CRC_STATUS=D

! CRC_STAT(RERBh) 1

i -

i PGM_STAT[RAIR) I

i —

{ Finish, Reset )]

The sequence of programming MT P{Internal power)

Restriction This command only actives when BUSY_N="1".
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29)RIEH(REV2): REVISION?2 register

RSEH Bit
Inst/Fara R | DICK D7 D6 D5 D4 D3 Dz D1 D0 Code
REWVZ W 0 1 0 0 1 1 1 1 i} GEH
1* Parameter R i L] 0 0 0 L] L] 0 i O1ih

=The command defines as:

1* Parameter:
Bit Description

Description
7=0 CHIP_REV

Festriction

30) R9FH(RMRB) Read MTP Reserved Bytes

R9FH Bit
Inst/Para R IDICK] D7 D& D5 D4 D3 D2 D1 0o Code
RMREE W 0 1 0 0 1 1 1 1 1 aFH
1* Parameter R 1 Durmimy 00h
2™ Parameter R 1 The data of address 0x18F7T in the MTP 00h
3" Parameter | R 1 : 00h
R 1 : 00h
97" Parameter R i : 00h
98" Parameter | R 1 : 00h
101" Parameter | R 1 The data of address Ox 1754 in the MTP 00h
=-The command define as follows:
The command is used for reading the content of MTP Reserved Byte for checking the data
Description of programming.
This command could read these information from MTF directly.
Festnction
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31) RE3H (PWS): Power Saving Register

RE3H Bit
Inst/Para RW |DWCX] O7F D& D& D4 D3 02 D1 Do Code
PWS w | o 1 1 1 0 0 0 1 1 E3H
1* Parameter| W 1 WCOM_WI2:0] 50 W[Z:0] ooh

NOTE: “" Don't care, can be sel o VDD or GND level

= This command is set for saving power during refreshing period. If the output voltage of
WCOM 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_W: VCOM power saving width (unit = line period)

VOOM_W3:0]
Lg—

Frame M \WC Ok

2
3
L 4

1

Description Source | cowa L/ Frame N data >—
[
1

SD_W: Source power saving width (unit = 500n3), S30_W<=52G

< G2g 3-11].
|"‘_F'| :“_hl
[ 1
Gate \ !
i M
I N 1
! : Line N Dala ;
Source | - Line N+1 Data
]
S0_W[31]

Festriction

32) RE4H (LVSEL): LVD Voltage Select Register

RE4H Bit
InstiPara RAN | DICK D7 D6 D5 D D3 Dz D1 B Code
LVSEL W 0 1 1 1 0 0 1 0 0 E4H
1* Parameter| w 1 - - - - - - VD _SEL[ 0] 03h
NOTE: “" Dont care, can be set to VDD or GND level
Description || wp_SEL[1:0): Low Power Voltage Selection
LVD_SEL[1:10] LWVD walue
00 <22V
01 < 23V
10 = 2.4Y
1 < 2 5\ (default)
Restriction
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8.Block Diagram

(=]

a

[

e

0

-

—

o

Aam

N

—I_o-[ —
(AR
+12C bus o
Tel’l’lpel"ature Data & control bus (SPI) EP D
Senser ) - D.C_D.C
i } 7 MCU ClI‘CUlt CerUIt
Crreunt 12C bus
(Optional) EPD fva e
Capacitor | |Power Circuit
Circuit
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9. Typical Application Circuit with SPI Interface

Connector1*24

D1 D2 J
VGL ol
1 g pi T U coR 7
RESE 3
III_—I_ ==cs o c5 SH2 —
vel L veH ||| | TSCL 5
Y Y, pi ! _20/\ g
—Lc4 D3 BUSY ]
RESE 0
o —
|_ C
GDR fa— Qi SCL 3
'—} TohTe :
== u Vel I 5
- & "Il IC8 VDD g
Y] :
1157 VSH1 20
R1 i VGH 21
Ccg || VSL 22
1 VGL 23
— C9 = I VCOM 24
Part Name Value Reference Part
C1C4C5cC6 .
1uF Voltage Rating:25
C7C8CY Y 8 v
C2C3 1uF Voltage Rating:50v
R1 2.2Q 0603, +/-1% variation
D1 D2 D3 Diode MBRO0530
Q1 NMOS Si1308EDL. Sil304BDL
L1 47UH CDRH2D18/LDNP-470NC
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10.Typical Operating Sequence

10.1 LUT from OTP Operation Flow

System power

Reset the EPD driver IC

Power on

Load image data

l

Display refresh

l

Turn off

l

Enter into deep
sleep mode
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10.2 OTP Operation Reference Program Code

System

{

Reset the EPD driver IC

{

Enter FITI Command
SPI(0x66 ,0x49,0x55,0x13,0x5D,0x05,0x10)(0x4D,0x78)(PSR,0x0F,0x29)(0x01,0x07,0x00)
(POFS,0x10,0x54,0x44)(BTST_P,0x05 ,0x00,0x3F,0x0A,0x25,0x12,0x1A)(CDI,0x37)
(TCON,0x02,0%x02)(TRES,0x00 ,0x98,0x01,0x28)(0xE7 ,0x1C)(PWS,0x22)(0xB4 ,0xD0)(0xE9 ,0x01)

{

Power on
SPI ( 0x04)

!

Check BUSY pin

v

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12)

{

Check BUSY pin |

Power off
SPI (0x02)

{

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

TBD
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12.Quality Assurance

12.1 Environment
Temperature: 23+£2°C
Humidity: 55+10%RH

12.2 Illuminance
Brightness: 1200~ 1500LUX;distance:20-30CM; Angle:Relate 45°surround.

12.3 Inspect method

2zl 0°
/g"’ T

12.4 Display are

Zone B
Zone A .

Viewing area [ P CI

1C

12.5 Ghosting test method
Three-color ghosting is measured with following transition from horizontal 4 scale pattern to

vertical 4 scale pattern. The listed optical characteristics are only guaranteed under the controller

& waveform provided by OKRA.
YY RY WY BY

|

|
Y-W R-W W-W B-W

Y-B R-B W-B B-B

1) Measurement Instruments: X-rite il1Pro

2) Ghosting formula:
W ghosting: AE=Max (AEab(Y-W, R-W),AEab(Y-W, W-W),AEab(Y-W, B-W),AEab(R-W, W-W),AEab(R-W, B-W),AEab(W-W, B-W))
K ghosting: AE=Max (AEab(Y-B, R-B),AEab(Y-B, W-B),AEab(Y-B, B-B),AEab(R-B, W-B),AEab(R-B, B-B),AEab(W-B, B-B))
R ghosting: AE=Max (AEab(Y-R, R-R),AEab(Y-R, W-R),AEab(Y-R, B-R),AEab(R-R, W-R),AEab(R-R, B-R),AEab(W-R, B-R))
Y ghosting: AE=Max (AEab(Y-Y, R-Y),AEab(Y-Y, W-Y),AEab(Y-Y, B-Y),AEab(R-Y, W-Y),AEab(R-Y, B-Y),AEab(W-Y, B-Y))
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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
.o;‘ D |E-
2 Bla‘;lg:tzh“e D<0.25mm, Allowed _
0.25mm<<D<0.4mm-. ins 1:,2‘?ion
N<4 allowable P
D>0.4mm is not allowed
MI
L
L] Visual/
Inspection card | Zone A
o L<0.4mm,W<0.Ilmm negligible
3 Bla(iI(/Whl'teﬁlnes 0.4mm<<L<1.0mm
(No switch) 0.1mm<<W<0.4mm
N<4 allowable
L>1.0mm ,W>0.4mm is not
allowed
4 Ghost image Allowed in switching process Ml . Vlsuql
inspection
Flash points are allowed when
5 Flash dot / switching screens MI Visual/ Zone A
Multilateral Multilateral colors outside the Inspection card | Zone B
frame are allowed for fixed screen
time
Segmented . Selection segments are all
. displayed, and other segments are
6 display ) .
not displayed after the selection Visual
segment. 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
“ L r
B/W spots v )W
/Bubble/ — Visual
! Foreign bodies/ D=(L+W)i2 MI inspection Zone A
Dents D<0.25mm negligible
0.25mm<<D<0.4mm N<4 allowable
D>0.4mm is not allowed
Zone A
2 Glass crack Not Allow MA Visual Zone B
3 \Dirty Allowed if can be removed MI / Microscope | Zone A
Zone B
X<3mm,Y<0.5mm And without
affecting the electrode is permissible
Chips/Scratch/ Visual Zone A
4 MI .
Edge crown / Microscope | Zone B
2mm=<X or 2mm<Y t=not
counted.and without affecting the
electrode , permissible
W<0.1mm,L<5mm, without affecting
the electrode , n<2
7
‘— Visual Zone A
5 TFT Cracks g MA | / Microscope
- Zone B
“ L
N
Not Allow
6 Dirty/ foreign Allowed if can be removed/ allow MI Ylsual Zone A/
body / Microscope | Zone B
FPC broken/ FPC Visual
7 oxidation / scratch MA / Microscope Zone B
Not Allow
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¢ L
e
L<0.4mm,W<0.lmm negligible
, 0.4mm<<L<I1.0mm Visual
8 B/W Line 0.1mm < W<0.4mm MI / Ruler Zone B
N<4 allowable
L>1.0mm ,W>0.4mm is not
allowed
TFT edge bulge: .
9 /TTFFTTC((Jihg}Zrbﬁlaltgl(e: X<3mn§ Y<% 3mm Allowed MI ylsual Zone A
. = o= ) / Microscope | Zone B
aberration TFT chromatic aberration :Allowed
D<0.2mm, allow
0.2mm<<D<0.35mm ,n<4 allow Visual
10 Electrostatic point | D>0.35mm is not allowed MI / Microscope Zone A
(n<5 items are allowed within 5 mm
in diameter)
PCB damaged/ PCB (Circuit area) damaged Not
11 Poor welding/ Allow . MI
Curl PCB Poor welding Not Allow
PCB Curl<1%
Edge Adhesives H<PS surface
(Including protect film) Edge Visual
adhesives seep in<1/2 Margin width / Ruler
1p | Edge glue height/ Length exc¥uding MI Zone B
Edge glue bubble | Edge adhesives bubble: bubble
Width
<1/2 Margin width; Length
<5.0mm. n<5
13 Protect film Surfage scratch but not effect protect MI Visuql
function, Allow Inspection
Thickness<PS surface(With protect film):
Full cover the IC; )
14 Silicon glue | Share: Visual
The width on the FPC<0.5mm (Front) The Inspection
width on the FPC<1.0mm (Back)
smooth surface, No obvious raised. MI
~-FPL
15 | Wamp degree (TFT M f t
substrate) o i MI Ruler
“TFT
t<1.0mm
Color difference in Visual
16 COM area (Silver | Allowed I .
. nspection
point area)
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13.Packaging

TBD
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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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