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1. Over View

OKRAOI150RYF660F27 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 1.50 inch
active area contains 200x200 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

€200x200 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

@ Serial peripheral interface available

@ On-chip oscillator

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

QIZC signal master interface to read external temperature sensor

@ Built-in temperature sensor

Rev. 2.0 www.okratechnologies.com 471 56
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3. Mechanical and Optical Specification

Parameter Specifications Unit Remark
Screen Size 1.50 Inch
Display Resolution 200(H)*200(V) Pixel DPI:189
Active Area 27.00%27.00 mm
Pixel Pitch 0.135x0.135 mm
Pixel Configuration Square
Outline Dimension | 31.80(H)x37.32 (V) x1.0(D) mm
Weight 2.23+0.5 g

Temperature Range(C)

000 50-4
64 63 63 63

TYP L*
MIN L* 62 62 62 62
White State e <0 <0 <0 <0
b <2.5 <2.5 <2.5 <2.5
TYP L* 9 9 9 9
Black State MAXLY 11 11 11 11
at <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 MIN b* 33 36 60 60
MAX a* 18 18 18 18
Ghosting <2 <2 <2 <2 delta E
Notes: 3-1. Luminance meter: Eye-One Pro Spectrophotometer.
Rev. 2.0 www.okratechnologies.com 50 56
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4. Mechanical Drawing of EPD Module
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S. Input/output Pin Assignment

No. Name /O 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 Do not connect with other NC pins Keep Open
5 VDHR C | Positive Source driving voltage(Red)

6 TSCL O | I2C Interface to digital temperature sensor Clock pin Note 5-6
7 TSDA /O | 12C Interface to digital temperature sensor Data pin Note 5-6

8 BS I Bus Interface selection pin Note 5-5
9 BUSY N O | Busy state output pin Note 5-4
10 RST N I | Reset signal input. Active Low. Note 5-3
11 DC I | Data /Command control pin Note 5-2
12 CSB 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 i)ggleercfelépgihfcg érllterface logic pins It should be

16 VDD P | Power Supply for the chip

17 GND P | Ground

Core logic power pin VDD can be regulated internally
18 VDDD C | from VCI. A capacitor should be connected between
VDD and VSS

19 VPP P | FOR TEST Keep Open
20 VSH C | Positive Source driving voltage

1 VGH C i’/osvlv{elr Supply pin for Positive Gate driving voltage and

22 VSL C | Negative Source driving voltage

23 VGL C i’/%woe;/[ S;lrli)(ri)l\}; spin for Negative Gate driving voltage

24 VCOM C | VCOM driving voltage

Rev. 2.0 www.okratechnologies.com 70 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 S5-5: 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 \Y
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.

. Appli . .
Parameter Symbol Condition leI;) [;nlcab Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - v
Logic supply voltage Vai - VCI 2.3 3.0 3.6 v
Core logic voltage Vb VDD 2.3 3.0 3.6 v
High level input voltage Vin - - 0.7vcr - Vel \%
Low level input voltage Vi - - 0 - 03ver| v
High level output voltage Von IOH = 400Ma - \;)C4I l - \%
Low level output voltage VoL IOL = -400Ma ) ) ) ?(;I? v
Typical power Pryr Va =3.0V - - 9 - mW
Deep sleep mode Pstpy Va =3.0V - - 0.0012 - mW
Typical operating current IoprI_VC Vo =3.0V - - 3 : mA
Image update time - 23 °C - - 20 - sec
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 - MDO3024,

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#
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 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 —‘ |——— ,— ,_
oo s TP PP LA LR FULFLALPLALLf

Driver) s
|1 |

@@@@@@ @ OCCOOCO0EINOCCSCCT0

B g parameter e parameter =
~ ~
CSBcanbe “H" between parameter/ CSBcanbe “H" between parameter/
command. And SCL. SDA. D/C are invalid parameter. And SCL, SDA. D/C are
during CSB=" H" 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 0

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
CSB
—
Host
mPvtose, L § [ TLPLFLFLALALRLAL | FIFTALALPLALALS LA [ FIFLALPLFLALALAT
Driver)
son | XO @@@@@@@@ @ ZESOCCOCENWOCOTECEC
Command R parameter ] pararneter .
i MU _j;:___ —

6.3.4 Interface Timing
CSB T’Tﬂi_

CSB can be “Hbetween parameter/
command. And parameter/ command in

SCL and SDA are invalid during CSB="H".

CSB can be "H’between parameter/
parameter. And parameter/ parameter in
SCL and SDA are invalid during CSB="H".

. Tsevew

SCL | Tsaw

DiC X

SDA ¥
(DIN) Y:Ex

4 pin senial interface characteristics(write mode)

CSB W&
L

/Y 3
Tess Tscvew Tesu Temw
T g
SCL W7LT5HW' 1/ T
Toes Tocu
" |
174 A
D/C S/ l .
Tacc Tacc Tox
[— [ e—n!

e D |
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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
Terw 40 ns |Chip select setup time

Tscvew 100 ns |Serial clock cycle (Write)

Tshw 35 ns |SCL “H" pulse width (Write)

soL Tsiw 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) Tacc 10 ns |Access time

(DOUT) : -

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

D/C
Tocx 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

InstiPara

RN DV CX

o7 D&

D5 D4 D3 D2 01 D0 |Code

PSR

W Li]

Li] Q

a L] a 0 L] a 00H

1¥ Parameter

w | 1

RES[1] | RES[0] | PST_MODE E uD SHL | SHD_N | RST_N | OFn

2" Parameter

W 1

LUT_EN -

FOPT VCMZ |TS AUTO| TIEG NORG (WC_LUTZ | 0OoSh

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

Description

=The command defines as

I:-1

parameter

Bit

Mame

Description

RST_N

RST_MN function

1: no effect. (default)

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

SHD_N

SHD_N function

0 : Booster OFF, register data are kept, and Source/Boder/\com
are kept 0V or flonating.

1 : Booster on. (default)

SHL

SHL function

0: Shift left; First data=Sn—+5m=1 —...—=52—-Last data=51.
1: Shift right: First data=51—+52 —_...—+~5n-1—+Last data=Sn.
(default)

[B]

LD function

0:Scan down; First ine=Gn—Gn=1 —__—G2—+Last line=31.
1:Scanup; First ine=G1-+G2 —...—=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[1,00

Resolution setting

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

10: Display resolution 1s 128x250

11: Display resolution is 112x204

Rev. 2.0
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2" parameter

Bit Name Description

WCOM status function

0 : Mo effect

1 : After refreshing display,the output of VCOM is set to floating
automatically (default)

0 VC_LUTZ

YCOM status function
0 : No effect (default)

3 HORG 1 : After refreshing display, VCOM is tied to GND before power
off
WVIGM power off status function

2 TIEG |0 :No effect (default)

1 : Power off, WGMN 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_M low to high, Temperature Sensor will be
activated automatically one time. {default)

WVCOM status fundtion
4 VCMZ |0 : No effect (default)
1 :VCOM is always floating

FOFT funchon

0: Scan 1 fmme after waveform finished (detfault)

1: No scan after wave form finished and switch the source channel
output to Hiz.

5 FOPT

LUT selection settng
7 LUT_EN [0 : Using LUT from MTP{default)
1 : Using LUT from register

Priodty of VCOM setting: VCMZ > NORG > FOPT > VC_LUTZ

FOPT setting is part of refreshing display.
FOPT: Power off floating.

Motes:

1. Non-select gate line keep at WM for DSF/DEE and AMY

2. Dummy source line follow LUTC for DSPIDRF

3. When SHD_N become low, DCDC wall tum off. Register and SRAM data will keep unti
YOD turn off. SO output and VOO M will base on previous condifion. It may have two
condition 0% or floating.

4. When H5T_N become low, driver will reset. All register will reset to default value. Al of
the driver's functions will disable. Source/Gate/BorderA/COM will be released to floating

Restriction

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

RMMH Bit
Inst/Para RAW | DICX B D6 D5 D4 D3 Dz D1 Do Code

PWNER W 0 0 0 0 ] 0 0 0 1 0ih
1* Parameter | W 1 3 = = - |v_MoDE|vsc_en|vDs_en |vDG_EN| omh
2 Parameter | W 1 = = - 2 - - |vePnpi|vern p|  ooh
3 Parameter | W 1 . WSPL_0 0] 00h
4" Parameter | W 1 = VSP_1 [&40] 0ih
57 Parameter | W 1 = WSH_1 [810] 00h
6" Parameter W 1 - VEPL_1 50 00h

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

Description -The command defines as :

1* Parameter:

Bit Mame Description
Gate power selection,
0 VDG EN 0 . Bxternal gale power from VGPVGN pins.
- 1 : Imlemnal DCOC function for generate VGPAVGN. (default)
Source power selection.
1 WDOS EN 0 : Exiernal source power from VSPAESN pins.

1 : Imtemal regulsior function for generate VSPNWVEN (default)

Source L\ power seledion.

2 Vol _EN 0 : External souwrce power from VSPL pins.
1 : Intemal reguiaior function for generate VEPL {default)
Source Power swiiching mode.

3 V_MODE |0 ModeDjdeful)

1: Mode?

2nd FParameter:

Bit Mame Description
WGP Voliage Level.

00: VGEP=20 v, VGN=20v (defaul)

1-0 VGPM 01: VGP=1T v, WGN=1Tv

10: VGP=18 v, WGN=18v

11: WEP=10 v, VGN=10v

Rev. 2.0 www.okratechnologies.com 1500 56
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Jed & 41h & 6ih Parameater: Inlemal VSP_1INWEPL_OF WSPL_1 power salaction
B | Mama Dascipison
dornal VEP & VEPL powear selsclon
i Ei0] W altagedy]) s [E10] Waltage (v B j840] Vollagel)
0000000 | 006 3 0101001 (28| 74 w100 | s | 1.2
0000001 |01k | A 0101010 |2Ah| 72 1010011 | &3n |  11.3
0000010 o= | a2z [owioii [zen] 73 w000 [ s | 114
0000011 |03 | 343 0101100 [2Ch| 74 1010101 | &8h |  11.5
0000100 |04 | 34 001101 [200| 7.5 1010110 | &8h | 11.8
0000101 |08 | a5 0101110 |2Eh| 78 1010111 | & | 11.7
0000110 |08 | 38 001 |20 | 77 1011000 | 58h | 11.8
0000111 [0 | a7 0110000 [3mh | 748 1011001 [S: | 118
0001000 (08| a8 010001 |3 | 78 1011010 [S5am| 12
o0oiooi o |  as 0110010 |3 A 1011011 [sEn| 124
0001010 |08 I 0110011 33| &1 1011100 |&Ch| 122
0001011 [0Bh| 41 0110100 [34n | &2 1011101 [50n| 123
0001100 [0CH| 42 0110101 |38n | &3 1011110 [EEn| 124
0001107 |0Dh| 43 0110110 |38 | 84 011111 |5FR| 125
0001110 [0En| 44 01011 |3 | &5 1100000 |60 | 128
0001111 |0Fn| 45 0111000 |38h | 88 1100001 |&Ih | 127
0010000 |10h | 44 0111001 |38 | &7 1100010 |82 | 128
. 0010001 |18 | 47 0111010 |3Ah| 88 1100011 |83 | 128
""J;'—‘ 0010010 |12 | 48 | 01011 [38h| 88 | 100100 6@ | 13
: wsm g || 0010011 [1mm]| 48 0111100 |3Ch ] 10001 |88 | 134
60 & [[oowoioo 1 5 0111 [aoh| &1 1100710 @B | 132
VEL! Moo |1 5.1 011110 |3Eh| 82 1100111 &M | 133
0010110 (18| &2 Rkl ECIEE 1101000 [BEn | 134
0010111 |17 | &3 1000000 |40n | 94 101001 |&3h | 135
0011000 |18 | G 1000001 |&1n | 95 101010 |&An| 138
0011001 |19 | &5 1000010 |42 | a8 10 |8Bh| 137
0011010 [14n| &8 1000011 |43 | a7 1101100 |&Ch| 138
0011011 |1Bn| A7 1000100 |44h | a9 1101101 |&0h| 138
0011100 [1cn| &a 100001 [48n| @9 Hoi11o |[6En| 14
00111 [1on| s 1000110 | 48 10 101111 |8Fn| 14
0011110 |[1Eh [ 000111 |47 | 101 | 1110000 |70n| 142
0011111 [1FR| &1 1007000 |&8n | 102 | 1110001 |7ih| 143
0100000 |2k | &2 1007001 &3 | 103 | 1110010 [72h | 144
0100001 |21 | 6.3 1001010 |&AK| 10.4 | 1110011 |7ah| 145
0100010 2= | a6 1001011 [&8n| 105 [110100 [7en] 148
0100011 |23 | 65 1001100 [4Ch| 108 | 1190101 | 78| 147
0100100 |2an | &A 1001101 (400 | 107 | 1Hovi0 [7en| 148
0100101 |28n| &7 1001110 |&Eh| 108 | 1110111 |7 | 148
0100110 |28n | GA 1001111 |&Fn| 10.8 | 1111000 | 78 15
0100111 |2m | a6a 1010000 | 500 1
ofhet 15
0101000 | 28n 7 1010000 |50 | 111
Rev. 2.0 www.okratechnologies.com 1600 56
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Aih Paramater InMamal VSN _1 powear salachion
Bi | Mama D s coriip o
nternal VEN power solaction.
it 5.0] Waltage] il [i6a0] Waltage{y) bi G0 Wollagsv)

0000000 | O0n =3 TN |29 =T.1 1010010 | 5% =112
0000001 | 01R =31 01010 | 280 7.2 1010011 | 53" =113
0000010 | O2h =312 0101011 |28k =7.3 1010100 | 58 =114
00001 | 03h =33 MO1100 |2Ch -T.4 1010101 | 55 =115
0000100 | Dan =34 01101 |26 =7.5 10110 | S8 =118
0000101 | 080 =3.5 M0 |ZEh =7.8 1111 | 5 =117
0000110 | 08h =318 011111 | 2Fh =T.7 1011000 | 58R =118
0000111 | 0n =47 10000 |3k -7.8 11000 | S8R -11.8
0001000 | 0En =18 0110001 |3 1R =7.9 11010 | 540 «12
0000 |08 =319 MG D |32 = 1011011 | 58h =12.1
D0 D |Dusa e 0110011 | 33" =81 1011100 | SCh =122
001 |OER =4 1 10100 |34 A2 1011101 | 5Dh =123
0001 100 |OCH =42 M10101 |38 =83 101110 | 5ER =124
0001 11 |0D% =43 M0 | 38R -84 1011111 | 5Fh =125
00 10 |0ER wll d 0111 |37h =H 5 1100000 | Gk =128
0001 111 |OFk =4 5 11000 |38 ] 1100001 | 61k =127
0010000 | 10h -4 8 0111001 |39R =27 1100010 | 82 =128
001000 | 11R =47 11010 | 3Ah =88 1100011 | 3 129
00100 | 12h =4 8 a1t |38k =89 1100100 | G =13
0010011 |13 =49 O11100 [3Ch 4 110011 | B5A =131
B0 | VSN |rogvoien [ & 01110 [30h| 8.1 | 1100010 |86n | -132
001011 | 18h =A.1 Mi1110 | IER =02 1100111 | &h =133
0010110 | 18h =5.2 1111 | Fh =53 1101000 | 68 =134
0010111 |17 =53 1000000 |20k =04 1101001 | B9 =135
0011000 | 180 =5.4 100000 |41h =45 1101010 | Gah =138
001100 | 198 =85 1000010 |42 0.8 111 |88 =137
001100 |[1AR -5.8 1000011 |43 =47 1101100 |8Ch =138
001101 18R =87 1000100 |48 =98 11101 |80 =134
0011100 |[1Ch =58 100010 |45k =449 111110 [GER «1d
001111 [ 108 =5.9 10010 | 48R =10 110111 |8Fh =1d.1
0311110 |[1En Ll 1000111 |4Th =101 1110000 | 7A =142
0011111 [1Fn =8.1 1001000 |48 =102 1110001 | T1h =143
00000 | 200 =8.2 1001001 | 49R =10.3 1110010 | T2 =144
M0adm | 210 =8.3 1001010 | 4/h =14 1M1 | T =145
00D |2 =A.4 1001011 |4Bh =105 1110100 | 74 =148
MO |23 -8.5 1001100 |4Ch =108 1110101 | 75h =147
000D | 240 =8.8 1001101 |4D0 =107 110 | 7Eh =148
o011 | 28h =A.7 1001110 |4Eh =108 111011 | Th =149
MOd10 |28k -8.8 101111 |4Fh =109 111000 | 78 =15

111 |2 =8.9 1010000 | 5k =11
athei =15

001000 | 288 7 10100 | Sk =71
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Mobes:

1. WVSP_0NSEN_0 valtage oulpul s £15 W fwed value.
2. When swiiching Model or Mode1 the vollage oulpul s:
Modald: VEP_0(+15) f VSM_0 (-15) f VSPL_0 (+3-+15)
Modal: VEP_1{(+3 = +15) F VEN_1{-3 = 15 F VSPL_1(+3 = +15)

L ] L
VER YER_ X158 VE_+3—+185)
SN VEN_O-15) WEN_1{-2—15)
WEPL VEPL_D+3—=15 WVEPL_1{+3—15)

3. If gate voltage s sed to +/-15v, +/-10v, IC will auto comet! sounce vollage as follows
. WEP-WEP_O/VSPL_OFVEP_1 FVEPL_1 == 2v
II. WGEMN- WEN_OIWEN_1==-2v
For example:

sembnd [V seing|  Fieal Vikags
e 104 10
VN 10 10
NEE_D 154 e
WEN_D A% e
X e 5y
WEN_1 L K
VEFL 15w e
VOOMH | +18sf2d | <Besiv)
VoML | 53 | B sidw)
VCOMDC 2 2

4. Volage seting Bmit VSP_0 = VSPL_D ,VSP_12 VSPL_1

Hastrichon
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3)R02H (POF): Power OFF Command

RO2H Bit
Inst/Para RW [ DICX D7 D6 D5 D4 D3 D2 D1 DO Code
POF W 0 0 0 0 0 i 0 1 0 02H
1% Parameter | W 0 = = 5 2 - . ) EDSE | 00
NOTE: ~"Dont care, can be set to VDD or GND level
Description | -The command defines as :

® Afier 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".
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4)RO3H (PFS): Power off Sequence Setting Register

ROZH

Bit

Inst/Para

DiIcx | o7 06 Ds

D4 D3

Dz o1

oo

PFS

Li] [i]

[i] 1

1

1* Parameter

1 =

T VDPG_OFF [1:0]

T VDS _OFF [140]

2™ Parameter

1 VEP_LEN[:0]

VEP BT

3 Parameter

RN
W 0 [i [ [
w
w
w

1 X0M_DLY[30]

XOM_LEM[3:0]

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

Description

=The command defines as :

1= Parameter:

Bit

Mame

Description

1-0

I_WVUE_OFF

Fower off sequence of VP NWVEN
I00: 20 ms (default)

01. 40 ms

10: 60 ms

11: 80 ms

T_VDPG_OFF

Power off sequence of WGP and VGN
00. 20 ms (default)

01. 40 ms

10: 60 ms

11: 80 ms

Z=Parameter

Bit

Description

1-0

WGEP_EXT

VP extension time
D000: Dms

0001 : 500 ms
0010: 1000 ms
D011: 1500 ms
0100: 2000 ms (default)
0101: 2500 ms
0110: 3000 m=
0111 3500 ms
1000: 4000 ms
1001 4500 ms
1010:; 5000 ms
1011. 5500 ms
1100: 6000 ms
1101: 6500 ms

VWGP_| EN

100

0000: Dms
0001 500 ms
0010: 1000 ms
D011: 1500 ms
0100: 2000 ms
10101: 2500 ms (default)
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001 4500 ms
1010: 5000 ms
1011 5500 m=a

When power off, the length of ime VGP stay
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1100:
1101:

&000 ms
6500 ms

3= P arameter:

Bit

Mame

Description

3=0

XON_LEN

0000
0001
0010
0011:
0100
0101:
0110:
0111:
1000:
1001:
1010
1011
1100

0ms
2S00 ms
1000 ms
1500 ms
2000 ms
2500 ms
3000 ms
3500 ms
4000 ms
4500 ms
5000 ms
5500 ms
6000 ms

MOMN enable ime

(default)

7-4

XON_DLY

0000
0001:
0010
001 1:
10100:
0101:
0110
0111
1000:
1001:
1010:
1011:

1100:

KON delay time

0ms
500 ms
1000 ms
1500 ms
2000 ms
2900 ms
3000 ms
500 ms
4000 ms
4500 ms
5000 ms
5500 ms
G000 ms

(default)

Hestriction

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

RO4H

InstiPara

RN

DICX

o7 D6

Code

FON

W

0

0 0

04H

NOTE: “* Don' care, can be sef o VOO ar 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 _N signal will drop from high to low. When finishing the
power on sequence(base on PWR command), BUSY_N signal will rise from low to

hugh

Restriction

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

ROGH Bit
Inst/Para RA [DICK | D7 D& 8] D3 Dz D1 1] Code
L BTST W ] 0 0 0 i 1 1 Q 0fH
1% Parameter w 1 - PHE_SFT[11] PHA_SFT[110] 0h
2™ Parameter | W 1 - £ PHA_ON [5:0] 02h
3 Parameter | W 1 2 2 PHA_OFF [5:0] o7h
4" Parameter W 1 - - PHE_ON [5:0] 02h
5" Parameter | W 1 - 2 PHE_OFF [5:0] o7h
6" Parameter | W 1 - E PHC_ON [5:0] 0zh
7" Parameter | W i - z PHC_OFF [5:0] 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: 30m3S
11: 40mS
Soft start period of phase B:
00: 10mS (default)
3-2 FHB_SFT [01:20m3
10: 30msS
11: 40mS
Bit]5:0] |Description| Bit[5:0] |Desciption| Bit{5:0] |Description
000000 strength1 010110 sire ngth23 101100 streng thd 5
000001 strength 010111 strength24 101101 strengthdf
oooo010 strength3 011000 srength2b 101110 strengthd7
000011 sirengthd 011001 sirength28 101111 strengthd 8
Description 000 100 sirangths 011010 sire ngth27 110000 strangthdg
000101 sirengthd 011011 sire ngth28 110001 strangthS0
000110 sirength? 011100 sirength28 110010 strangth51
ono11 sirengthl 01110 sirength30 110011 strangths2
001000 sirangthf 011110 strength31 110100 sirength53
Dinving 001001 strengthi10 a1nn strength32 noom strengthb4
;gi”qém‘né 001010 strength11 100000 strength33 110110 strengthSs
PHE ON &| 001011 strength12 10000 1 strengtha4 110111 strengthSs
PHC_ON 001100 strength13 100010 strength3s 111000 sirengthST
001101 strength 14 100011 sirength36 111001 strengthGe
001110 strength15 100100 sire ngth37 111010 strengthS8
001111 strangth16 100101 strength3s 111011 strength&l
010000 strangthi7 100110 sirength30 111100 strengthiil
010001 strength18 100111 strengthdl 111101 strangth&2
010010 strength18 101000 sirengthd 1 111110 strengthG3
010011 strength20 101001 strengthe2 11111 strengthd
010100 strengthi21 101010 strengthd3
010101 strength22 101011 strengthd
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Description Bi5.0] |Descrption]| Bi]50] |Desciption] Bi[5:0] |Description

000000 Period1 010110 Period23 101100 Periodds
000001 Pariod2 010111 Pariodzd 101101 Periodd
000010 Pariod3 011000 Paniod25 101110 Panodd?
000011 P ariodd 01100 P ariod26 101111 Pariod4
000100 Pariods 011010 FegiodZT 110000 Peaniodd&
000101 Periodf 011011 Period28 110001 Period50
Qo000 Fariod? 011100 Feniod2d 110010 Penods1
000111 Periods 011101 Period30 110011 Period52
Minimum 001000 Pariodd 011110 Pariod31 110100 Periods3
Eg;%m; 001001 Period10 011111 Period32 110101 Period54
PHA OFF | 001010 Period11 100000 Period33 10110 Periodss
E 001011 Penodi2 100001 Feriod34 110111 Peniod56
PHE_OFF ™ o100 Period13 100010 Pariod3s 111000 Periods7
F‘HE.‘EDFF 001104 Period 14 100011 Period36 111001 PeriodSe
001110 Periodi5 100100 Pariod3? 111010 Pariod5g
001111 Period16 100101 FPeniod38 111011 Penod&l
010000 Periodi7 100110 Pariod30 111100 Period6i
010001 Penodi8 100111 Peniodd0 111101 Penod&2
010010 Period18 101000 Periodd1 11110 Period63
010011 Penod20 101001 Periodd2 111111 Period&d

010100 Peniod21 1010140 Pariodd3

010101 Periodz2 101011 P arioddd

Restriction

7) RO7H (DSLP): Deep Sleep Command

ROTH Bit
Inst/Para R IS X o7y 06 D5 [ 03 02 o1 oo Code
DSLP w 0 L] (1] 0 0 0 1 1 1 OTH
1¥ Parameter| W 1 1 0 1 o 1 0 1 ASh

NOTE: <" Don't care, can be sel 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 & check code, the command would be excited if check code =
A5,

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

R10H Bit
InstiPara | RAN |DICK Dy D& Ds D4 D3 D2 D1 Do Code
OTM W ] a ] 0 1 0 i i [V 10H
2 bit mods W i
1* Parameter w 1 Pl Pocel2 Poveld Piveid 00h
W : 00h
M" Parameter W f P st -3 Piedn-2) Pioelin-1) Pi e} 0k
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 chip will start to send
dataMnCOM for panel.
Fizel [1~n][ 1:0]: 2-bit/pixel
image Data DDX=1(default) DDX=0
Pioced]1 0] Gray level selact IP outpurt LUT sedact Giray level seled IP output LUT seled
D0b Grayd ograyi(l Gray3 ograyl3
Db Grayl ogray(1 Gray2 ograyl2
10b Garay2 ogray (2 Gray1 ograyli
11b Garayd ograyl Garayl ogray00
Data mapping example:
When DDX=1,Fixel1:0]j=01 ->Gray level seled=Gray1,follow LUT data output from IP output
port"ogray0i”.
When DOX=0 Pixel1:0=11 ->Gray level select=Gray0, follow LUT data output from IF owtput
port ogray00”
Restriction
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9)R11H (DSP): Data Stop Command

R11H Bit
Inst/Para RN | DICK o7 5] D5 04 03 D2 D1 Do Code
DSP W L] L] Li] L] 1 L] 0 L] 1 11H
1* Parameter| R 1 Data_flag - E = > : g F :
NOTE: “"Don't care, can be st fo VDD or GND fevel
Description | <The command defines as :
n\While finished the data transmitting, user must send this command to driver and read Data_flag
inf ormia tion .
1s: Parameter.
Bit Mame Description
7 Data fia 0: Driver didn't receive all the data.
~"39 1. 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 07 and the refreshing of panel starts.
RHestriction | This command only actives when BUSY_N="1".

10)R12H (DRF): Display Refresh Command

R12ZH Bit
Inst/Para RW | DICX o7 ] D& O D3 0z D1 oo Code
DRF W a Li a L] 1 a 0 1 L] 12H
1* Parameter| W 1 2 = ’ s . N j ﬁfgﬂm o
NOTE: <" Don't care, can be set fo VOO or GND level
Description
-The command defines as .
While users send this command, driver will refresh display (data®VCOM) base on SRAM data and
LLIT.
ACIDC VCOM:
0: AC VCOM, VCOM will follow LUTC when updating image. (default)
1: DC WCOM, VCOM will always be VCOMDC when updating image
After display refresh command, BUSY N signal will become "07
Restriction | This command only actives when BUSY _N="1"
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11) R17H (AUTO): Auto Sequence

R1TH Bit
Inst/Para RAW | DICK o7 D& D5 D4 D3 D2 D1 Do Code
Aulo Seguence W a Q 0 0 1 0 1 1 1 1TH
1* Parameter| W Cod=[7] | Codefs] | Code[S] | Code{4] | Code{?] | 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 contains several
operations, including PON, DRF, POF, DSLP.
AUTO (0x17) + Code(0xAS5) = (FOMN—DRF—POF)
AUTO (0x17) + Code(0xAT) = (POM—DRF-=POF -D5LP)
Hestriction | This command only actives when BUSY _N="1".
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12) R30H (PLL): PLL Control Register

R30H Bit
Inst/Para RAM | DICK o7 D6 D& D4 D3 D2 D1 Do Code
PLL W L] L] i 1 1 L] Li] (i} (i} J0H
| 1¥ Parameter | W 1 = = = R Dyna | FRIZ] | FRI1] | FRE) 02h
NOTE: =" Don't care, can be set to 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 Dymamsc frame rate
[i] Dis abde {defauli)
E nabds
FR{2:0] | Frame rate
] 25Hz
001 25 Hz
0%0 50 Hzdefault)
011 | 65Hz
100 T5Hz
101 B5Hz
10 100 Hz
120 Hz
remark =Horizental
1
hsyme [
_I._J H actrve L_.l 1
Ml e o e e e — :
[}
* e £ 3
=Wertical
VEYTIC
—U WV active _|—’
e e S e e *
_ s fUL-—uUri nro
& —
I 351 lines 1
e ————————— *
Restriction
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13)R40H (TSC): Temperature Sensor Command

R40H Bit
Inst/iPara RAN | DICX D7 D& b5 D4 D3 o2 D1 D0 Code
TSC W 0 0 1 0 0 i 0 ] ] 40H
1* Parameter R i DTS | DaTsE | DATSS] | ORTSH] | DeTSE | DSTS[E | DETS[] | DTS
2" Parameter | R 1 | ozrse [owrsm [ oo 5 2 . F 2 :
NOTE: =" Don't care, can be set to VDD or GND level
Heacriphon -The command define as follows:
This command indicates the temperature value.
Iif R41H(TSE) bit¥ set to 0, this command reads internal temperature sensor value.
If R41H(TSE) bit7 set to 1, this command reads external (LM7S) temperature sensor value
e Py
T |
— ] 1111
e i nreE=l
-:1-_;\—| I—
TS[7-0YD{10:3] T{"C) TS[F-OpD] 10:3] T{*C) TS[TOYO10:3] T(°C)
11100111 =25 00000000 [i] 00011001 25
11101000 -24 00000001 1 DD011010 26
11101001 -3 00000010 2 oDo11011 s
11101010 -2 00000011 3 00011100 2B
11101011 =21 00000100 4 00011101 s
11101100 =20 00000101 5 DDo11110 30
11101101 -18 D0O000110 [ oDo11111 b
11101110 -18 00000111 T 00100000 X2
11101111 -17 DD001000 B 00100001 X3
11110000 -16 00001001 a 00400010 4
11110001 -15 00001010 10 00100011 25
11110010 -14 00001011 11 00100100 *
11110011 -13 00001100 12 00100101 ar
11110100 -12 00001101 13 00100110 .}
11110101 -11 00001110 14 00100111 38
11110110 -10 ooD001111 15 00101000 40
11110111 4 000 10000 16 00101001 41
11111000 -B D00 10001 7 00101010 42
11111001 -T 00010010 18 00101011 43
11111010 k1 00010011 18 00101 100 44
1111 1011 -5 00010100 20 00101101 45
11111100 -4 D00 10101 21 00101110 A48
111110 -3 00010110 2 Do101111 47
11111110 -2 oD0 10111 3 DO0110000 48
11111111 -1 00011000 24 00110001 48
TS:E] T{*C)
o0 +0
01 .25
10 +0.5
i1 +0. T8
Restriction This command only adives when BUSY _N="1".
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14)R41H (TSE): Temperature Sensor Calibration Register

R41H Bit
InstiPara RAY | DVCX D7 D6 D& 04 D3 B D1 oo Code
TSE w 0 0 1 0 0 i} i 0 i 41H
1¥ Parameter| W 1 TSE - - oM | To | Tom | Tom | Toue 00h

MOTE: “" Don't care, can be zel to 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 D is ‘+': 1 is '~
2. TO[2:0]: mean temperature offset walue

Bit MName Description
Temperature level:
0D00: +0°C (default)
0D01: +0.5°C
0010: +1°C
00i1: +1.5°C
0100: +2°C
0101: +2.5°C
0110: +3°C
3-0 O[3:0] 0111 +3.5°C
1000: -4°C
{001: -3.5°C
1010; -3°C
1011 2570
1100 =20
1101 -1.5°C
1110 -1°C
1111 -0.57C
0: +0.0°C (default)
1: +0.25°C
Internal temperature sensor enable
0: Internal temperature sensor enable (default)
1: Internal temperature sensor disable, using external temperature
SENSor.

4 TO[4]

T TSE

Restriction

This command only actives after RD4HIFON)
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15)R42H (TSW): Temperature Sensor Write Register

R42H Bt
Inst/Fara RM | DICK 07 D& D5 D4 D3 D2 D1 oo Code
TSW W a i 1 a o i L] 1 ] 42H
1¥ Parameter W i WATTRIT] [WATTRS] MWATTRIS] [WATTR4] |WATTR3] WATTRE] [WATTR[1] WATTRED]] 00
7" Parameter | W i WMSE]T] |WMSBE] [WMSES [ wWMsB] | WMSELZ] | WMSEL2] |wWisB[] [wiseo |  ooh
3™ Parameter | W 1 WLSB[T] | WLSES] | WLSES] | WLSEj4] | WLSE[3] [ WLSB[] | WLSE[1] |WLSEl0) | o0oh
NOTE: %" Don't care, can be set to VOO or GND level
Description -The command defines as:
This command writes the temperature.
1® Parameter:
Bit Mame Description
2-0 | WATTR[2:0] | Pointer setting
53 | WATTR[5:3] | User-defined address bits (A2, A1, AD)
I2C Write Byte NMumber
00: 1 byte (head byte only)
-6 | WATTR[76] | 01: 2 bytes (head byte + pointer)
10: 3 bytes (head byte + pointer + 1st parameter)
11: 4 bytes (head byte + pointer + 1st parameter + 2nd parameter)
2™ Parameter:
Bit Mame Description
7-0 | WMEB[7:0] | MSByte of write-data to external temperature sensor
3™ Parameter:
Bit Name Description
7-0 WLSB[7:0] | LSByte of write-data to external temperature sensor
Restriction This command only actives after RO4H{FON)
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16)R43H (TSR): Temperature Sensor Read Register
R43H Bit
Inst/Para RANV | DICX o7 D& D5 D4 D3 D2 D1 Do Code
TSR W 0 0 1 Li] [i] L] L] 1 1 43H
1% Parameter R 1 RMSE[T] | RMSE(S] |RMSE(S] | RMSEH] |RMSEY | RMsBZ] |RMSED] | RMsEID] -
2™ Parameter R 1 RLSE[] | RLSE[S] | RLSBIE] | RLSE4] | RLSE(3] | RLSEZ] | RLSE{1] | RLSBH] 2
MOTE: " Don't care, can be saf to VDD or GND leval
Description =The command defines as:
TI:IiS 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
2™ Parameter:
Bit Name Description
7-0 RLSB[7:0] | LSByte of write-data from external temperature sensor
=M
(B4 I | I'=H
el FLYE T G
(8 1] —l—, I—li
|_| T=R
£, o
BUSY N 1 J
Restrction This command only actives after RD4H(PON)
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17)RS0H (CDI): VCOM and DATA interval setting Register

R50H Bit
InstiPara RAW | DICX o7 D& D5 Da D3 02 D1 Do Code
cDI W 0 0 1 i 1 i i [i [i 50H
1¥ Pamameter| W 1 veDjz] | veop | veD | DDx CoIpE] | cogx | coupe) | DI ath

NOTE: " Don' care, can be set to VDD or GND fevel

Description | =The command defines as:
This command can set 2 kinds of parameters, 1.VCOM to data cutput interal (CDI)

CDI[3:0): This command indicates the interval of WCOM and data cutput. When setting the vertical
back porch, the total blanking will be keep (5Shsync).
Bit MName Description
Vipom and data inbenyal
0000 17 hsyne
000116 hayne
0010:15 hsyne
0011:14 hayne
0100:13 hsync
010112 hsyne
0110:11 hsyne
30 CDI[3:0] 0111:10 hayne(defaulf
10008 hsyne
10018 hsyne
1010:7 hsync
1011:5 hayne
1100:5 hsyne
1101 4 hayric
1110:3 hayne
1111:2 hsyne

Lrvermal
v

VOO need o e ready
before soamce dasn carpes

bt e

=TT T T T T T T T T T T T T T T T T]

I
WM ot |

1
kocamian { fixedy :
VIO 1 Fromie N VOB X Frame N-+1 ViOOM
i i : i
I 1 |
Soume deEn 1 L;— ) i :
Fmme W d=n I
e : ! A . —~—
— o ' '
! : I
I

UM senmg

3 Beyme.C D sesting (fxed)
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VBD[2:0]: Border data selection. (from LUT output by IP port border_w({1:0])

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

Bit 4 BitT-5 Description IP setting for Border LUT
OO VEDZ0] oy Bl oy
004d Floating MA
0o1 GGrayd bordar buFE0d11
1] 010 Gray2 bordar but=010
o1 Gravi bordar butE=001
100 Girayl hardar but=000
000 Girayl border but=000
[CTR] Grayl bordar but=001
1 (detaull) 010 Gray2 border_but010
i1 Grayd bordar but011
100 Floating M

shall be 15\

Boarder output will follow FOPT definition being defined in RODh.

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

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

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

R51H Bit
Inst/Para RMW | DfCX D7 D& Ds D4 D3 Dz D1 DO | Code
LPD W a L] 1 L] 1 L] L] L] 1 51H
1® Parameter R i - - - - - - - LFD -

NOTE: “" Don 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.

cMD || LPD command | | LPD parameter B
CSB | | | [
sct. _ [T (UL
SDA [ [] [ value |
BUSY N L]

Restriction

This command only actives when BUSY N="1".
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19)R61H (TRES): Resolution setting

RE&1H Bit
Inst/Para RMW |DICX| D7 D& D& D4 D3 02 D1 D0 |Code
TRES W a a 1 1 Li] a Li] i 1 &1H
1* Parameter | w 1 - . . - - . HRES(D) | HRES(E) | ooh
2™ Parameter| W 1 | HRES(T) | HRES(E) | HRES(S) | HRES(4) | HRES(3) | HRES(Z) a i DOh
I Parameter | W 1 z 3 E E E E VRES(H) | VRESE) | 0h
4" Parameter | w 1 | vResm | VRES(E) | VRES(S) | VRES(4) | VRES(Z) | VRES(2) | VRES(1) | VRES(D) | OOh
NOTE: <" Don't care, can be set fo VDD or GND level
Description -The command define as follows:
When using register:
Horizontal display resolution({source) = HRES
Wertical display resolution{gate) = VRES
MNaote:
Mo matter HRES[9:8),HRES[1:0] VR ST[9] value being filled, it's always be O0b.
Channel dizsable calculation:
GD : First G active = G0; LAST active GD= first active +VRES[9:0]-1
5D : First active channel: =50 ; LAST active SD= first active +HRES[9:2]"4-1
EX 176X206
GO: First G active = (G0
LAST active GD= 0+296-1= 285; (G295)
S0 : First active channel: =50
LAST active SD=0+44*4-1=175; (S175)
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

RESH Bit
Inst/Fara RW |DICX] D7 D& B D D3 02 D1 [B]3] Code
GSST W 0 0 1 1 0 0 1 0 1 65H
1 Parameter | W 1 - - - - e 5 starfjo] |S_sterfs] | o0n
2™ Parameter [ w 1 | 5_stanf7] | S_starfs] | S_stari[5] | 5_startid] | S_starq3] | 5_starif] 0 0 00h
3" Parameter | w 1 - - - b - . G_stari[g] | G_starfz] | 0OR
4" Parameter | w 1 G_star[7] | G_starts] | G_star6] | G_star{4] | G_start[3] | G_star2] | G_stan]1] | G_stari0] 00h
NOTE: " Dont care, can be set fo VDD or GND level
-The command defing as foliows:
MNote:
No matter S_start[9:8), 5_start [1:0], VRST[9] value being filled, it's always be 00b.
Description
1.5_Start [7:0] describe which source output ling is the first date line
2.G_Start[8:0] describe which gate line is the first scan line
Restriction | S_Stant should be the multple of 4
21)R70H (REV): REVISION register
R70H Bit
Inst/Fara RAM | DICK o7 D& 05 D D3 b2 D1 0o Code
REV W 0 i} 1 1 i} 1] L] 1] T0H
1* Parameter R 1 0 0 0 0 0 0 i 1 03h
2" Parameter | R i o 0 0 0 0 o 1 o 02h
3% Parameter | R 1 i 0 0 o 0 i 0 1 01h
MNOTE: " Dont care, can be sef to VOO or GND level
Descrniption ~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

R80OH Bit
Inst/Para RW | DICK o7 D& D5 D4 D3 D2 D1 B]1] Code
AMY W 0 1 0 0 0 0 0 0 0 BOH
1* Parameter| w 1 P{1] Po] | asavTpe) | AswTiop | xon | Amvs | amv | Aamve | oon

NOTE: L° Don't care, can be sef lo VDD or GND level
Description | -The command defines as:
This command indicates the IC status. Host can read this data to undemstand the IC status.

1* Parameter:

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

1: Auto measure VG OM enable

AMY: Analog signal

1 AN 0:Get Veom value from RE81hi{default)

1:Get Vicom value in analog signal

AMVS: setting for Source output of AMV

3 AMVE 0: Source output 0V during Auto Measure VCOM period.
(default)

1: Source output WVSPL O during Auto Measure WVCOM period.
AON: sething for all Gate ON of AMY

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

1: All Gate ON during Auto Measure WG OM period.

The sensing time of VCOM detection

00: 55 (default)

G4 AMVTI1:0] 01:10s

10: 155

11: 208

The sensing points of sampling time

00: 2 (default)

01:4

76 P[1:0] 10: 8

11: 16

Sampling time = the last guarter of sensing time (T) VCOM =
average of N points. N=2 4 8 16

3 HOM

Sourcs valtage

Eigs of Vicom confmolied by sensing mode o R
The lasi quarierof sapeing ime

-
Vieom Sensing _I

Ayarageof Npant N=24 4,18

BUSY M

-

Restriction This command only actives when BUSY_N = 1"

Rev. 2.0 www.okratechnologies.com 370156




OKRA Technologies

EPD Module User Manual

23)R81H (VV): VCOM Value register

RE&1H Bit
InstiPara RAN DICX o7 03] 05 D4 D3 D2 D1 oo Code
Vi w 0 1 a i 0 a 0 0 1 &1H
1" Parameter| R WiE] W] vivid] Wi Wi V1] D] ==
MNOTE: " Don't care, can be set fo VDD or GND level
Description | -The command defines as:
This command could get the VCOM value
1" Parameter:
Bit Mame Description
VCOM value
VCOOME:D] [Vollage\)] VCOMIE:D] |Vollage (V)] VOOMED] |Voltage(v)
DOOD00D0| Ol [i] D011 100|1Ch -1.4 0111000 38h 28
0000001 (01h| -0.05 |JoDit108|10n| -1.45 0111001 |30h| 285
Q0D0010|02h| 01 ODI11I0[1ER| -1.56  |0111010(38h| 2@
OO0D0T 1|03h | <015 pB011111 Fh| -1.55 0111011 |3Bh| -2.8
D000 100| 0dh 402 010000 | 2060 -1.6 0111100 |3Ch -3
0000101|08h | 4025 0100001 (21h| -1.85 |0191101 |3Dh| -3.05
0000110[08h| 03  jo100010(22h| -7 |OTITI10|3ER| 3.1
0000111|07h| -0.35 |Jo100011|23h] -1.75 |0 IFh| 315
000 1000| 0Bh 0.4 0100 100 |24 h -1.8 Q00000 | 400 32
0001001 00h | 045 0100101 250 -1.85 D000 |41h 325
000101 0j0AR 0.5 0100 110 |26k -1.8 000010 | 42h 33
000101 1|0Bh| -0.55 |Jo100111)27h| -1.85 [1000011|43h| -3.38
05 |oioiooo|2sh| -2 000100 |4dh| 3.4
60 LA (=R 0Dh| -0.85 0101001 (28h| -2.05 |1000101(45h| -3.45
oooiiiooER| 07 joiotoio|zan| -2t |1000110[|48n| 35
0001111|0Fh | <075 01011 |2Bh| -2.15 1000111 |4Th .55
0010000[10h| 08 I01100[ECH| 22 Q01000 |48h| -38
0010001|11h| <085 0101101 2Dh 225 QDI00 |adih 3.65
0010010| 12h £8 0101 110 |2Eh 23 001010 |44 A7
001001 1| 13h | <085 0101111 (2Fh 2.35 001011 |4Bh TS
0010100[44h | - 0110000 (30R| 2.4 00100j4ch| -38
0010101] 150 .05 (0110001 (31h| -2.45 001101 |4Dh 3.85
0010110] 180 - 0110010 [3Zh 2.5 1001110 |4Eh 38
0010 1Th 15 |0110011(33n| 2855 [1009191 [4Fh| -3.05
001 1000] 180 -12 0110100 |34h 2.6 10 10000 | S06 -1
0011001180 | -1.25 |Di10101|35h| -2.65 e -
o11010{1An| 13 |o1i0110)38R| 27
0011011[1Bh| -1.35 [0190111|37h| 275
Restriction

Rev. 2.0

www.okratechnologies.com

3801 56



OKRA Technologies

EPD Module User Manual

24)R82H (VDCS): VCOM_DC Setting Register

15t Farameter:

R&2H Bit
Inst/Para RAW | DICK 07 D6 05 D D3 D2 D1 0o Code
VDCS W 0 " 0 0 0 0 0 " 0 82H
1* Parameter| W 1 |MTYC | voesig [voesis |vocs 4 [vocs 3 |voes @ [vocs py|vocs )| oon
NOTE: =" Don't care, can be set to VOO or GND level
Description | -The command defines as:

This command set the YCOM DC value. Driver will base on this value for VCM_DC.

Bit M aime Descriplion
VCOM value
VOOMED [Volage{V)] VCOMED] |VoitageV)] VCOMED] |vVolagea(v)
0000000 | 006 | D{default) O011100[1CH| -14  J0111000(380| 2.8
000000 (Ofh | 005 JO0I1101[1DR| -1.45 09111001 (38h| -Z&85
DO0O010 (03  -0.1 0011110(i1ER| -15 J0111010(38h| 28
OODD011 (03h| -015 JODI11191[1Fh| -1.55 JO111011 |[3Bh| -295
DO00I0D 04k  -0.2  J0100000 |20h| -18 0111700 [3Ch -2
DODOT0E (O5h | -025 0100001 (21h| -1.65 0411101 [3Dh| -305
OO00T10|08h [ -0.3 0100010 |Z2h| 17 0111110 (3Bh| 3.1
DODOT11 (07| -035 O10DD11(2Z3h| -1.75 0117111 [3Fh| -315
0001000 (08h (  -0.4  JOI00T00 (240 | -18 1000000 (400 -3.2
DO01004 (0h | -D45 0100101 (256 (| -1.85 000001 [41h]| -325
DO01010(0AR|  -0.5 0001 10|26k -18 1000010 [420] 33
0001011 |0BR| 058  J0100111(2Th(| -1.85  [IOOD0TT[43h| -338
O01100(OCH| 0.6 0101000 (280 -2 1000100 [44h| 3.4
0001101 [0Dh| -D&S 0109001 (28h | -2.05 10000 [45h| -345

&0 VD CS(6 0]
DOD1110(DER| 0.7 000 EAR| -2 00010480 35
0001111 |0FR | 078 0109011 |2Bh| -Z.15 1000111 [4Th| -355
0010000 (106 ( 0.8 J0ID1100@ECH| 22 100 1000 (480 36
DOT000T (11h | -085 JOI0TIDM[ZDh| -225 [I0D1001(409h| -365
000010 12h | 0.8  JOID1110[2ZER| -23 001010 (480 A7
0010011 (130 | D85 J0101111(2Fh| 2.3 1001011 [4Bh| -3T75
00 10800 140 - 0110000 (300 24 001100[4Ch| 3.8
0010907 (150 | -108 (0110001 [31h| -2.45 (1007109 [4Dh| -385
DO10T10(16h| - 0110010 (32h | -25 001110 [4Eh| 38
010111 (1Th| -1.15  |0190011(33h| -2.55 (1007111 [4Fh| -395
0011000 | 18h ( -1.2 (0110100 |34h| 28 0 OO0 | S -
DO11001 (18R -125 0110101 |35h | -265 ofher -
0011010 [1AR| 1.3 [D110110|38h | 27
D011011(1Bh| -135 |[0110111[3h| -275
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=4

MTE_VCM

Follow MTP YCOM value in MTP mode
0: From the setting of MTP (default)
1:From the setting of register

Festnction

25) R83H (PTL): Partial Window Register

R&83H Bit
InstiPara RMW |DiCX ] D7 D6 D5 D4 03 D2 01 oo Code
PTL W Li] 1 Li] L] L] L] Li] 1 1 83H
1* Pammeter| w - - - - - - - HRSTIY] | HRSTE] | 0Dh
2™ Parameter| W HRST[7] | HRST]8] | HRST[S] |HRST[4] | HRSTR] [HRS T2 = - 00R
3" Parameter | W - - - . - HRED{2] | HRED{8] | ©ORn
4™ Parameter | w HRED[7] | HRED}E] | HRED[S] |HRED{4] | HRED{3] |HRED]Z] - - 00h
5"'" Parameater W = = = - - - "-.HE-T"‘:_'J "-.HE-T-E-] 0dh
& Parameter | w WRSTIT] | vRsTE] | vRsTis] | vRsTl) | vesTi [vrsTi| vrsTy | vrsmo) [ ook
7" Parameter - - - . VRED{E] | VRED{8] | 0ODh
8" Parameter | W VRED[T] [VREL{8] | VREDIS] | VRED{4] | vRED(3] [vREDRZ] | vRED[) | vRED[O] | o0OR
8" Parameter | w ' - - - - - - - FMoDE | oon
NOTE: =" Don't care, can be set to VOD or GND level
Descoription =This command sets partial window.
Mame Description
HRST[S:2] Horizontal start address
HRED[9:2] Horizontal end address. HRED must be greater than HRST.
VRST[2:0] \Vertical start address.
YRED[9:0] \Vertical end address. VRED must be greater than VRST.
0: disable partial mode(default)
PMOE 1. enable parttial mode
Mote:
Mo matter HRST[1:0] ,HRST[9:8), HRED[9:8], VRST[9]. VRED[9] value being filled, it's always
be 00b.
Mo matter HRED[1:0] value being filled, it's always be 11b.
Gates scan both inside and outside of the partial window.
Restriction
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26) R90H (PGM): Program Mode

R90H Bit
Inst/Para RN DICK D7 D6 D& D D3 Dz D1 0o Code
PGM W 0 1 0 0 1 0 0 0 0 90H
NOTE: *-"DonYt care, can be set to VDD 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
R81H Bit
InstiPara RAN [ DiCX o7 Dé& D& D4 D3 D2 D1 ]} Code
APG W 0 1 0 0 1 0 0 0 1 91+
NOTE: -"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
InstiPara RAW |[DICX] D7 D& DS D4 D3 02 D1 Do Code
RMTF w 0 1 0 0 1 i i 1 0 azH
1* Parameter | R 1 Dhummy :
2™ Parameter | R 1 The data of address D000 in fhe MTP z
3" Parameter R i The data of address 0001 in the MTP =
47 Parameter R 1 ”
5" Parameter | R 1 The data of address (n-1) in the MTP T
6 ~(m-1)" 2 . ]
Parameter
m" Parameter | R 1 The data of address {n) in the MTP -

NOTE: " Don't care, can be sel to VDD or GND leval

Description

~The 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 =
x17FF
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Inte Program Mode
[ RSOH)

L

I ‘Wirite data{ R10H] I

Iuﬂum program [RE1H) I

Check Busy_n= 1 then
R mave VHTP

k J

Chik_CRC=cal culate by IC.
HMTP_CRC=Bum tting by User

& Apply VMTP= 10,1V

Chii_CRC=0{default value)
MTP_CRC=0{ default value)
Chik_CRC=MTP_CRC
CRC_STATUS=1

[ ]

----- - =y

I PGM_STAT{RAZN) I

-—— = =

- = = =

Fall
g T

Pass

( Firish, Reset )]

The sequence of programming MT P{Extemal power)
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R4Dh=78
Setting AZh
ROLh=0F, 004747 47,47

4

Tnto Program Mode
[RSDH]

!

| Write data[R10H) I

i

[ o]

F

.lr Check busy_n=1.delay 5ms

I Activate program [RS91H) I

4 Check Bisy_n=1

| POFF{ROZH) I
Chack Bisy_n=1
F

Check of aram
B ez oo de
- Chi_CRC=0{default value)
ot MTP_CRC=0{default value)
et 7 Chiki_CRC=MTP_CRC
B CRC_STATUS=1
CRC calculate
w
Chiki_CRC =cal cudat & by TC.
MTP_CRC =Bum setting by User
F Reset

CRC_STATUS =D

| PGM_STAT(RAIN) 1

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): REVISION2 register

RSEH Bit
InstiPara RAN | DICK D7 D& 0s D4 03 o2 B ] 0o Code
REWZ w i) 1 0 L] 1 1 1 1 [i] GEH
1% Parameter R 1 ] 0 ] 0 i 0 0 1 01h

=The command defines as:

1* Parameter:
Bit Description

Description
7=0 CHIP_REV

Festriction

30) ROFH(RMRB) Read MTP Reserved Bytes

RA9FH Bit
Inst/Para RAW [DICX]| D7 D& D& 04 03 02 D1 Do Code
RMEB W o 1 qQ Q 1 1 i 1 { OFH
1* Parameter R 1 Durmamvy 00h
2™ Parameter R 1 The data of address 0x 16F7 in the MTP 00h
3° Parameter | R 1 : 00h
R 1 : 00h
97" Parameter | R 1 : 00h
g8 Parameter | R 1 : 00h
101" Parameter | R 1 The data of address Ox175A 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 MTP directly.
Restriction
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31) RE3H (PWS): Power Saving Register

RE3H Bit
Inst'Para | RAW [DVCX] D7 D& D& D D3 D2 D1 1] Code
PWS W 0 1 1 1 i} i Q 1 1 E3H
1* Parameter| w 1 VCOM_Wi3:0] SO_W2:0] Dok

NOTE: “"Don't care, can be sel fo VDD ar GND level

- This command is set for saving power during refreshing period. if the output voltage of
VCOM | 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)

WCOM_W310]
-

Framse M WCO0

2
3
L 4

]

Description Source itk i Y 4 Frame N daia >—
N,
]

SD_W: Source power saving width (unit = 500n5), SD_W<=52G

o G230
:4—&. l—
]
Gate i :
i i '
| ]
Sourca :> :< Line N Data J— Line N+1 Data
b}
SOOW 3]
Restriction
32) RE4H (LVSEL): LVD Voltage Select Register
RE4H Bit
InstiPara RAN DG X D7 D6 D5 D D3 D2 01 Do Code
L\VSEL W a 1 1 1 0 0 1 [i] 0 E«H
1* Parameter| w 1 - - : E - 2 VD _SEL[ 0] 03h

NOTE: “" Dont care, can be set to VDD or GND level

Description || wp_SEL[1:0]: Low Power Voltage Selection

[VD_SEL[10] LVD value
oo <22V
01 <23V
10 < 2.4V
1 < 2.5\ (default)

Restriction
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8.Block Diagram
=
[
&)
<
Q
=
Lo
el
[
PREVGH
P
PREVGL
pd | 2 C b us |
EPD
Temperature Data & control bus (SPI)
DC-DC
SCOIISG.I’ ~— MCU Circuit Circuit
Circuit 12C bus '
(Optlonal) EPD e 4 vee
Capacitor | |Power Circuit
Circuit
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9. Typical Application Circuit with SPI Interface

DA D2 Connector1*24 "
VGL _ o
L q J_ M J_ ! GDR ;
RESE 3
'III_—r ==c3 . Ic5 SH2 2
vel L '||| | SCL 5
Y'Y ’: L VGH TSDA 7
1 BS 8
c4 D3 BUSY 9
ESH 10
DICE 7
—d Cs# p]
GDR - 1 SCL 3
I 2y e —
= ﬁ Vel I ?
o« '||| Ice VDD 8
9
1167 VSH1 ~ 7
R1 I VGH 21
cs |l VSL 22
I VGL 23
— co ” VCOM 24
Part Name Value Reference Part
Cl1C2 1uF 0603/0805, X5R/X7R, voltage rating : 50V
C4Cé6 1uF 0603/0805, X5R/X7R, voltage rating :25V
€3 C(§9C7 8 1uF 0603/0805, X5R/X7R, voltage rating :25V
R1 2.2Q 0603/0805, +/-1% variation
MBRO0530
D1 D2 D3 Diod - Reverse DC voltage=30V
tode - Forward current= 500mA
- Forward voltage =430mV
Si1308EDL. Sil304BDL
Ql NMOS | - Drain-source break volatage =30V
- Gate-source threshold voltage =1.5V
- Drain-source on-state resistance<400mQ
NR4018T470M. CDRH2D18/LDNP-470NC
- Fixed
L1 47UH
U - Maximum DC current~420mA
- Maximum DC resistance~650mQ
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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

Display refresh

Turn off

Enter into deep
sleep mode
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10.2 OTP Operation Reference Program Code

System

{

Reset the EPD driver IC

V

(0x4D, 0x78) (ROO_PSR,0xO0F, 0x29) (RO6_BTST,0x0D, 0x12, 0x30, 0x20, 0x19, 0x2A, 0x22) (0x30, 0x08)
(R50_CDI,0x37) (R61_TRES,0x00, 0XC8, 0x00, 0XC8) (OXE9, 0X01)

'

Power on
SPI ( 0x04)

!

Check BUSY pin

v

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12,0x00)

{

Check BUSY pin ﬁ

Power off
SPI (0x02,0x00)

}

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

NO Test items Test condition
1 Low-Temperature T=-25°C, 500 h
Storage Test in white pattern
5 High-Temperature T=60°C, RH=35%, 500h
Storage Test in white pattern
3 High-Temperature Operation T=50°C, RH=30%, 500h
4 Low-Temperature Operation 0°C, 500h

High-Temperature,

—40° —90°
> High-Humidity Operation T=40°C, RH=90%, 500h
6 High- Temperature, T=60°C, RH=80%, 500h
High -Humidity Storage Test in white pattern

1 cycle:[-25°C 30min]—[+60 °C 30 min] : 100 cycles

7 | Temperature Cycle Test in white pattern

Note: 1. Stay white pattern for storage and non-operation test.
2. Operation is black—white—~red—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: 18~28C
Humidity: 40%~70%RH
12.2 Illuminance
Brightness:800 ~ 1500LUX;Angle:Relate 45 £ 5°surround;Function check when 150 ~ 200 LUX

visual distance module surface 30CM

12.3 Inspect method
kgl o°

©\@/®

| I/EPL

TET

12.4 Display are

Zone B
Zone A g

"

Viewing area [ 12 PCI

1C

12.5 Ghosting test method

Four-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 W-Y B-Y

|

| ———
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: Refer to AE2000 calculation formula
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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
%
2 Bla‘;ﬁ; hite | peo.25mm, Allowed _—
0.25mm<D<0.4mm., ins les:l:‘?ion
N<4 allowable P
D>0.4mm is not allowed
MI
L
W Visual/
Inspection card | Zone A
o L<0.4mm,W<0.lmm negligible
3 Black/Whlltelllmes 0.4mm<1L<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 MI . Vlsuql
spection
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
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 L
i
-/a "\\-
B/W spots g
/Bubble/ e Visual
! Foreign bodies/ B={lxWiid 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
/ Mi
3 \Dirty Allowed if can be removed MI leroscope | Zone A
Zone B
X /' R
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
o~ Vit
| e
Length
W<0.1mm,L<5mm, without affecting
the electrode , n<2
a
Visual
5 TFT Cracks L MA | / Microscope Zone A
Zone B
e
Not Allow
6 Dirty/ foreign Allowed if can be removed/ allow MI Y1sual Zone A/
body / Microscope | Zone B
1
FPC broken/ FPC “ L | Visual
7 oxidation / scratch | MA / Microscope Zone B
Not Allow
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L
W
L<0.4mm,W<0.1lmm negligible
. 0.4mm<<L<1.0mm 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 | TFT edge bulge: .
- Visual Zone A
9 /TFT chromatic | X<3mm, Y§0.3mm 'Allowed MI / 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 allowe.d . MI / Microscope Zone A
(n<S 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
12 Edge glue height/ | Length excluding MI Zone B
Edge glue bubble | Edge adhesives bubble: bubble
Width
<1/2 Margin width; Length
<5.0mm. n<5
13 Protect film Surfape scratch but not effect protect MI Vlsugl
function, Allow Inspection
Thickness<PS surface(With protect film):
Full cover the IC;
14 Sili 1 Shape: Visual
thicon glue The width on the FPC<0.5mm (Front) The Inspection
width on the FPC<1.0mm (Back)
smooth surface, No obvious raised. MI
A PL
15 | Warp degree (TFT w f
substrate) He— ; 1 t MI Ruler
“TFT
t<1.0mm
Color difference in Visual
16 COM area (Silver | Allowed .
. Inspection
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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