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1. Over View

OKRAO370RYF663F7 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 3.7 inch active
area contains 416240 pixels. The module is a TFT-array driving electrophoresis display, with
integrated circuits including gate driver, source driver, MCU interface, timing controller, oscillator,
DC-DC, SRAM, LUT, VCOM. Module can be used in portable electronic devices, such as
Electronic Shelf Label (ESL) System.

2. Features

€416 X 240pixels 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

L 4 IZC signal master interface to read external temperature sensor

@ Built-in temperature sensor

Rev. 2.0 www.okratechnologies.com 40155
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3. Mechanical and Optical Specification

Parameter Specifications Unit Remark
Screen Size 3.7 Inch
Display Resolution 416(V) x240(H) Pixel DPI:130
Active Area 47.04x81.54 mm
Pixel Pitch 0.196x0.196 mm
Pixel Configuration Square
Outline Dimension 53.00(H)x%92.99 (V) x1.0(D) mm
Weight 8.88+0.5 g
| Temperature Range(*C) | 09 | 1019 ] 20-29 | 3040 | Units |
TYPL* 64 63 63 63
_ MIN L* 62 62 62 62
White State pes <0 <0 <0 <0
b <2.5 <2.5 <2.5 <2.5
TYPL* 9 9 9 9
Black State MAX L 11 11 11 11
a <9 <9 <8 <10
MIN L* 23 23 24 23
TyPa* 36 38 40 40
MIN a* 34 34 38 38
MAX b* 34 34 34 34
MIN L* 50 50 54 54
TYPb* 55 63 66 66
Yellow State MIN b 53 56 60 60
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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5.Input/output Pin Assignment

No. Name 1/0 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 Do not connect with other NC pins Keep Open
5 VSH2 C | Positive Source driving voltage(Red)

6 TSCL O | 12C Interface to digital temperature sensor Clock pin Note 5-6
7 TSDA I/0 | 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/0 | Serial Data pin (SPI)

15 vVDDIO P (Ijg:l/\:]irctselgp\;/)vli){hf(i;ci:r;terface logic pins It should be
16 VCI P | Power Supply for the chip
17 VSS P | Ground

Core logic power pin VDD can be regulated internally

18 VDD C | from VCI. A capacitor should be connected between

VDD and VSS

19 VPP P | FOR TEST Keep Open
20 VSH1 C | Positive Source driving voltage
21 VGH C \P/%vlnelr Supply pin for Positive Gate driving voltage and
22 VSL C | Negative Source driving voltage
23 VGL C \P/%vvoeliﬂs:r?gl\)gll_n for Negative Gate driving voltage
24 VCOM C | VCOM driving voltage
Rev. 2.0 www.okratechnologies.com 701 55




OKRA Technologies EPD Module User Manual

I = Input Pin, O =Output Pin, I/0 = 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 Rating

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3t0 +6.0 \Y
Logic Input voltage VIN -0.3to VCI +0.3 \Y
Operating Temp range TOPR 0 to+40 °C.
Storage Temp range TSTG -25 to+70 °C.
Optimal Storage Temp TST Go 23+2 °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.

Parameter Symbol Condition ggp;:ﬁa Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - \
Logic supply voltage Vel - VCI 2.3 3.0 3.6 V
Core logic voltage VoD VDD 2.3 3.0 3.6 \Y/
High level input voltage ViH - - 0.7 VCI - VCl \Y
Low level input voltage ViL - - GND - 0.3 VCI V
High level output voltage VoH IOH =400Ma - VCI-0.4 - - vV
Low level output voltage VoL IOL=-400Ma - GND - GND+0.4 | V
Typical power Pryp Ve =3.0V - - 16.5 - mw
Deep sleep mode Pstpy Ve =3.0V - - 0'201 - mw
Typical operating current IoprI_VC Ve =3.0V - - 55 mA
Image update time - 23°C - - 20 - sec

DC/DC off
Idslp_Vc 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 - TCPO030A.
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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 7

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 SP1 mode

CsB Bl ] . [
oo s T HU UL (UL LLE U
Driver)

DIC —| |

oA @@@@@@ XX exosooXoXoxe Ko exoXoXoXe oo

-

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

CSB canbe “H" between parameter/
command. And SCL, SDA, D/C 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

CsSB

Host
(MPU o 501 S P L L L LELE UL
Driver)
’ Ko 090K 003X o2K oo
son | X0 XorXoaxosXosXosXoaXonea Ko oosXesosKoaXoiool Ko7 oaoaososKoaXoioo
" Command ) pararneter e — — ] < parameter >
_— ~_——
CSB can be "H'between 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

Power on sequence Power off seauence
VDDV, >10 >80 N
NDDIO VBl S i) f O
Serial
Interface /PON iRefresh POF
Action nsol( PON Flash \Re(resh Refresh POF
BUSY_N / \ / \_/—\
VDD VDD
VGHe20v) i B e :
- k. Floating
__1 enD —
VGLi-20 GND{ Floating
! T_\VDS_OF
VSH/VSH_LV/
VSH_LV2 2o SN0 SND ety
VSL/VSL_LV/ _. GND
VSL_LV2 GND
VCOM  ===p====q===== T—_IVCOM 0OC (Register) Tt ------Elr)e-li;g--------
OF 01--30v) Floating '—'—"_""‘"s‘ﬂ VCOM DC ¢ )+ OV £ W W DL)

When EPD Power off Must be follow sequence : Firstly VCOM OFF VSH/VSL OFF VGH/VGL OFF
Must no cross when VCOM/VSL /VGL
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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)ROOH (PSR): Panel setting Register

ROOH

Bit

Inst'Para

R

DiCX

D7

D&

DS D4 D3 D2 D1 D0 |Code

PSR

W

0

0

0

0 0 0 0 0 0 O0H

1" Parameter

W

1

RES[1]

PST_MODE - UD SHL SHD MW | RST_MN | OFh

[ 2™ Parameter

W

1

LUT_EN

RES[T]

FOPT WCMZ | TS5_AUTO| TIEG NORG |VC_LUTZ| OBh

MOTE: " Don't

care, can be set to VDD or GND level

Description

1* parameter

-The command defines as :

Bit

Name

Description

RST_N

RST_M function

1: no effect. {default)

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

SHD M function

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

1 : Booster on. {default)

SHL function

0: Shift l=fi; Firat data=5n—5n-1 — .. —52—Last data=51.
1: Shift nght: First data=51—-52 —_._—5n-1—L_Last data=5n.
{default)

uD

UD function

0:Scan down; First ine=Gn—Gn-1 —_..—~G2—Last line=G1.
1:5can up; Firgt line=G1—3G2 —_..—Gn-1—Last line=Gn.
{default)

PST_MODE

Power switch operation mode

0:Power switching fime in the perod of frame scanning_(default)

1:Power switching time in the external periced before frame
scanning.

7-6

RES[1,0]

Resolution setting

00: Digplay resolution is 120x240{default)
01: Display resolution ks 160x320

10: Display resclution is 200x400

11: Display resclution is 240x480

Rev. 2.0
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2" parameter

Bit

Name

Description

VC_LUTZ

WOOM status function

0 : Mo effect

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

NORG

WCOM status function

0 : No effect (default)

1 : After refreshing display, WVCOM is tied to GMD before power
off

TIEG

WGM power off status function
0 - No effect (default)
1 : Power off, WVGN will be tied to GND

TS_AUTO

Temperature sensing will be activated automatically one time
0 : Before enabling booster Temperature Sensor will be
activated automatically one time.

1 :When RST_N low to high, Temperature Sensar will be
activated automatically one time. (default)

VCOM status function
0 : Mo effect (default)
1 :VCOM is always floating

FOPT

FOPT function

0: Scan 1 frame after waveform finished (default)
1: No scan after wawve form finished and switch the source channel
output to Hiz.

LUT_EN

LUT selection setting
0 : Using LUT from MTP{default)
1 . Using LUT from register

Priorty of VCOM setfting: VCMZ > NORG > FOPT = VC_LUTZ

FOPT setting is part of refreshing display.

FOPT: Power off floating.

Motes:

1. Mon-select gate line keep at ViGN for DSPIDEF and AMY

2. Dummy source line follow LUTC for DSP/IDRF

3. When SHD_N become low, DCDC will tum off. Register and SRAM data will keep until
VDU turm off. S0 output and WVOOM will base on prévious condibion. It may have two

condition: 0V or floating.

4. When R5T_N become low, driver will reset. All register will reset to default value. All of
the driver's fundions 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

ROMH Bit
Inst/FPara RW | DICX o7 D6 D5 D4 D3 Dz D1 oo Code

PWR W 0 0 0 0 0 0 0 0 1 01h
1* Parameter | W 1 - - - - |v_MODE|vSC_ENM |vDS_EN |VDG_EN| 0O
2™ Parameter | W 1 ) = - i z - |vePnpi|vern g oon
3 Parameter | W 1 i VSPL_0 0] O0h
4% Parameter | W 1 = SP_1 [610] 0ih
5% Parameter W 1 - WEMN_1 [&a] 00h
6" Parameter W 1 - VSPL_1 [5:0] 00h

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

Description -The command defines as :

1¥ Parameter:

Bit Mame Description
Gate power selection.
0 VDG EN D : BExtemal gate power from WEPMVGEN pins.
- 1 : Intamal DCOC function for ganerate VGPAVGN. (default)
Source power sedection.
1 vOsS EN 0 : External source power from YSPAYSN pins.

1 : Internal regulator function for generate VSFMVEN (default)

Souwrce L\ power seledion.
2 VaC_EN 0 : Extemnal source power from WSPL pins.
1 : Infemal reguisior function for generate VSPL [default)

Souwce Power swiiching mode.
3 V_MODE 10 Modedde fEull)
- i: Mode1

2nd Farameter:
Bit Mame Description
[WGEPN Volage Level.

I00: VGP=20 v, VGN=20v (default)

1-0 VGPN 01: VGP=17 v, VGN=1Tv

10: VWEP=158 v, WGN=15v

11: VGP=10 v, WGN=10v

Rev. 2.0 www.okratechnologies.com 1401 55
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drd & 4th & 6th Parameter: Inlemal VSP_1ASPL_OY WSPL_1 power selaction

Bi Mamea Dascrplion
nigrnal VEP & VEPL power Salec i on
b 0] Waltaged) bl [0 Waltagev) b [0 Valaga(v
0000000 | O0h 3 010100 |28 | 74 000 |52 | 112
0000001 |0ih| 31 |0909010 |2Am| 72 | 1000011 | 5@ | 113
0000010 |a | 32 |oi0i0it |28m| 73 |10d0100 s 114
0000011 |0@n| 33 | @01100 [2Ch| 74 | 1010101 || 115
0000100 |04n | 34 | 00101 |20m| 75 |1010110 | &8 | 116
Ll R T E R A
0000110 |0An | 38 | 0i0iil |2@Fm| 77 | 1011000 | 58| 118
0000111 |0 | 37 | 0110000 |amn| 78 | 1011001 | &= | 118
0001000 |08n| 38 | 0110001 3| 78 | 1011090 [San| 1z
MO0 0| 33 | 0110010 |3 A 1011011 |58n|  12.1
WO [oan| 2 010011 |33 | &1 1011100 |5Cn| 122
WO 0| 44 0110100 |34n | 82 | 1011101 |50n| 123
0001100 |oCh| 42 | 010101 |38 | &3 N0 |5En| 124
0001101 |0Dn| 43 |Ongiio |38n| B4 01111 |&5Fn| 125
0001110 |0En| 42 |onmn |am| &5 | 1100000 |6m | 126
0001111 |OFn| 45 | 0111000 |38n| 86 | 1100001 | 60| 127
0010000 |1n | 48 | oiiom |3@n| &7 | 100010 |&:| 128
. 0010001 |11h| 47 |oni010 |3AR| B8 | 1100011 |&@| 128
%-' |[ootemw 1| 4@ orion [8h| @8 | 1i0oto0 [em| 13
) vEoL o [[0010011 (1@ | 48 | oniio0 [ace| @ 10010 |85 | 131
&0 &~ |[ooioim [ 5 o110l |3om| @4 HOONG |8 | 132
VERLD Moot |18 | &1 D110 |3En| 82 10011 |&m| 133
0010110 |18 | &2 011111 |Fh| 83 | 1101000 |68 | 13.4
0010111 |17 | &3 | 1000000 |4mn| @4 | 10000 |&=: | 135
0011000 |18n | &4 |1000000 |41 | @5 | 1101010 |6AR| 136
0011001 |18 | &5 [1000010 |42 | 88 | 101011 |8En| 137
0011010 [1An| &6 1000011 |3 | @7 | 1101100 |6Cn| 138
0011011 |1Bn| &7 | 100000 |4&n| 98 | 1101101 |&Oh| 138
0011100 [icn| &8 [100mm [as|  as 1o [een| 14
0011101 [1on| 54 1000110 [28n | 10 HOIH1 |8Fn|  14.1
ooiiin [1En| & 100011 |&7h| 101 | 1110000 |70 | 122
0011111 [1Fn| &4 1001000 |28h | 102 | 1110001 |7in| 123
100000 |20n | 62 [1001001 |4@n| 103 | 11i0010 | 7= | 144
00001 |2ih| &3 [1001010 |4AR| 104 | 110011 |73 | 145
00010 |22 | B4 1001011 |&8h| 10.5 | 1110100 | 74| 148
N E IS 1001100 [2Cn| 106 | 1110001 |78 | 187
00100 |28 | 88 1001101 [20n| 107 | 100110 |78 | 128
MO0 |29 | &7 1001110 |&Eh| 10.8 | 111011 |7 | 148
To0110 |28 | && 1001111 |&n| 108 | 111000 |78n| 15
Mooi1 |2m| &3 |1moooo |smn| 1 e iy
0101000 |28 7 1010001 |510 | 111

Rev. 2.0
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Hih Parameater: InMamal WSN_1 powear salaction

Bit Mame Dascriplion

niornal VEN power solection
e Waltaged bl [0 Walkaga bl [E40] alageay]

0000000 | 00h =3 0000 |29 =T.1 1010010 | 5 =112
0000001 | DR =31 0101010 | 24k =7.2 1010011 | 53R =11.3
0000010 | O3 -3.2 0101011 |28k =7.3 1010100 | 58 =114
0000011 |03 =313 01100 |2Ch =7.4 1010101 | 55 =115
0000100 | 8 =34 01101 |2D6 =7.5 1010110 | 58h =118
0000101 | 0sh =35 M1 | 2ER =7.8 111 | 5 =11.7
0000110 | 08" =318 0111 | 2Fh 7.7 1011000 | 58 =118
0000111 | 0h =1.7 110000 | 3R =7.8 11001 | 53R =114
0001000 | 08h =318 10001 |31k =7.9 1011010 | 5Ah =12
0001001 | 08n =319 010D |33 - 1011011 | 58R =121
00D | DAk o 1011 |33 =81 10111040 | &Ch =122
00011 |0ER =41 10100 |34 s 1011101 | 506 =123
0001 100 |DCH wll 2 0110101 |38 =83 101110 | SER =124
0001 101 | DDk =43 010110 |38h -H.4 1011111 |5Fh =125
0001 110 |0ER 4.4 a1t |3 h =-H.5 1100000 | Bk =128
0001111 |OFR 4.5 11000 | 38A ] 1100001 | Bik =127
0010000 | 10h =48 0111001 |39k A7 1100010 | &2 =128
001000 | 11R 4.7 11010 | 3AR =88 1100011 | B3R =129
0010010 | 128 -4 8 011011 |38k -89 11001 00 | G -13

_ 0010011 |13 =49 0111100 |3ChH = 1100 | B5h =131

&0 | Ve ooigio0 [1a 5 011101 [30h| -8.1 | 1100110 |66h | -132
0010101 | 18h =51 M0 | 3ER o 1100111 | &k =133
0010110 | 18h «5.2 L =83 1101000 | &8n =134
0010111 | 17h =53 1000000 |40h =04 1101001 | B3R =135
0011000 | 180 5.4 1000001 |41k 0.5 1101010 | 8Ah =138
0011001 |19 5.5 1000010 |43 =88 1M1 |8Eh =137
0011010 |14R «5.8 1000011 |43 =47 1101100 |&Ch =138
0011011 |18k =A.7 1000100 |44 =08 1101101 | 8Dh =139
0011100 |[1Ch =58 100010 |48h -39 11110 |8ER =14
0011101 |1DR =5.9 1000110 | 48R =10 1101111 |EFh =141
0011110 [1ER 4 1000111 |47h =101 1110000 | 7R =142
0011111 |1FR =81 1001000 |48 =102 1110001 | 7R =143
0100000 | 20h «f.2 1001001 |49h =103 1110010 | T3 =1dd
000N | 21h =03 1001010 | 4AR =14 110011 | THh =145
00D |23 -H.4 1001011 |48k =105 1110100 | 74 =148
00011 |23 «A.5 1001100 |4Ch =108 1110101 | 75 =147
00100 | 240 «3.8 1001101 |40 =107 1HMI10 | TEh =148
0011 |28k =87 10110 |4ER =108 111011 | Th =149
0100110 | 280 =6 8 1001111 | &FR =109 1111000 | T8h =15
Mod111 |2 -89 1010000 | 50h =11

afhar =15

01000 | 28h - 100N |51k =T.1
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Mabas:

1. WSP_0NSN_D valtage outpul is £15 W fiwed valua.
2. Whean swilching Moded or Mode1 tha vollage oulput is:
ModeD: VEP_0{(+15) / VEN_0 (-15) F VEPL_0O (+3-+15)
Mode1: WVEP_1{+3 = +15) F WVEN_1(-3 = -15) F VEPL_1(+3 = +15)

Metieed) L
VEP WEP_ =15 WEP_ ¥ #3—+15)
WSGN WEN_D-15) WEM_1{-2-15)
WEPL VEPL I +3—+15 WEPL_1(+3—+15)

3. If gate vollage is sal lo +-15v, +/-10v, IC will auto comect sourca vollaga as fallows
. VGP-WEP_O//VSPL_D/fWVEP_1 /VEPL_1 = 2v
Il VGN-WEN_DfWVEN_1>=-2v
For example:

syt [Violmge saing|  Feal Volage
VP 10v 104
Ve 104 -1
Ve 15 e
VEN_D A8 Y
X 5 5
VEN_1 i K
VEPL 154 pre
VOOMH | 152 | +Besidv)
VOOML | ASe2d | 8w s2e)
VCOMOC 2 2

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

Restrichon
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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 0 0 1 0 0zH
1 Parameter | W 0 - - B 5 - - - EDSE | 00
NOTE: “"Dont 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.
@ 3D 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) (RO4H) (PON):Power ON Command

RO4H Bit
Inst/Para RA | DICK o7 D& D5 04 01 Code
POM W 0 0 0 0 0 L§] 0dH

NOTE: -" Don't care, can be set fo VOO 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 _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
high.
R estriction This command only active when BUSY M = 1",
Rev. 2.0 www.okratechnologies.com 1901 55
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5) RO6H (BTST): Booster Soft Start Command

ROEH Bit
Inst/FPara RAM [DICX | D7 D& D5 D4 D3 D2 ]| Do Code
BTST w 0 0 0 0 0 i 1 1 0 06H
|1 Parameter | W 1 R PHE_SFT[171] PHA_SFT[10] | 0Oh
2™ Parameter | W 1 - - PHA_ON [5:0] 02h
3 Parameter | W 1 - - PHA_OFF [5:0] 07h
4" Parameter W 1 - - PHE_ON [5:0] 02h
5" Parameter W 1 - - PHE_OFF [5:0] o7h
6" Parameter | W 1 - - PHC_ON [5:0] 02h
7" Parameter | W 1 - - FHC_OFF [51] 07h
=The command define as follows:
1st Parameter:
Bit Mame Description
Soft start period of phase A
00: 10mS (default)
1-0 PHA_SFT  |01:20mS
10: 30mS
11: 40mS
Soft start period of phase B:
00: 10mS (default)
32 PHB_SFT |01:20mS
10: 30mS
11: 40mS
Bit{5:0] |Description| Bit[5:0] |Description| Bit[5:0] |Description
[T ] sirength1 010110 sire ngth23 101100 strengthd 5
000001 strength2 010111 sirength24 101101 strengthdb
000010 sire ngth3 011000 sire ngth25 101110 strengthd 7
000011 strengthd 011001 strength2s 101111 strengthdf
Description 000100 sirengthf 011010 sirength2? 110000 strengthdd
000101 strengthé 011011 strength28 110001 strengthS0
000110 sirength? 011100 sire ngth2d 110010 strength51
000111 sire ngthl 011101 sire ngth0 110011 strengths2
001000 strengthf 011110 sire ngth31 110100 strength53
Dinving 001001 strangthi0 01111 strength32 10101 strangth54
strength of ™ 409010 strengthi 100000 strength3a 110110 strengthts
PHA_ON &
F’HEF:I:I'N & 001011 strength12 100001 sire ngth3d 110111 strength56
PHC_DN 001100 strength13 100010 sire ngth3s 111000 strength57
001101 strengthi4 100011 sire ngth36 111001 strengthSE
001110 strength15 100100 sire ngth3T 111010 strength50
001111 strength16 100101 sire ngth38 111011 strengthf0
010000 strength17 100110 strangth30 111100 strangthi 1
010001 strength 18 100111 strengthd0 111101 strengthf2
010010 strength 18 101000 sirengthd1 111110 strengthB3
010011 strength20 101001 sire ngth42 111111 strengthbd
010100 strength21 101010 sirengthdd
010101 strength22 101011 strengthd
Rev. 2.0 www.okratechnologies.com 2001 55
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Description Bil5:0] |Description] BM5:0] |Description| Bij5:0] |Description
000000 Period1 010110 Period23 101100 Periodds
000001 Parniod2 010111 Parniod24 101101 Paricdd6
000010 Periad3 011000 Periad25 101110 Periodd?
00Do11 Pariodd 011001 Peaniod26 101111 Paricdd8
000100 Periad5 011010 Periad2? 110000 Periodd4g
000101 Periadh 011011 Period2B 110001 Period50
000110 Periad? 011100 Periad20 110010 Pariod51
000111 Period o11101 Period30 110011 Period52
Minimum 001000 Periodd 011110 Period31 110100 Period53
'gEFﬁFll'gm; 001001 Peariod10 o111 Peaniod32 110101 Paricd5d
PHA OFF | 001010 Periad11 100000 Period33 10110 PeriodSs
& 001011 Period12 100001 Period34 110111 Period56
PHB_OFF ™ 01100 Period13 100010 Periodas 111000 Periods7
PHEfDFF 001101 Peariod14 100011 Peariod36 111001 Paricd&8
001110 Period15 100100 Periad3? 11010 PeriodSo
001111 Peariod16 100101 Peariod3B 111011 ParicdB&l
010000 Period17 100110 Periad30 111100 Periodé1
010001 Period1B 100111 Periadd0 111101 Period&2
010010 Period10 101000 Periadd1 11110 Peariod63
010011 Period20 101001 Periadd2 11111 Periodé4
010100 Period21 101010 Period43
010101 Pariodz? 101011 Parioddd
Hestriction
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6) RO7H (DSLP): Deep Sleep Command

ROTH Bit
Inst/Para RAW | DICX D7 D6 D5 D4 O3 D2 D1 Do Code
DsLP w 0 0 0 0 0 0 1 1 1 OTH
1* Parameter| W 1 1 0 1 0 1 0 1 ASh

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

Description

The command define as follows:
After this command is transmitted, the chip would enter the deep-sieep mode to save power.
The deep slkeep mode would return to standby by hardware reset.

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

Festriction

This command only active when BUSY N ="

7) RI10H (DTM): Data Start transmission Register

R10H Bit
InstiPara | RAW |DICX D? D6 DS D4 D3 D2 01 Do Code
DTM W Li] 0 0 0 1 0 0 0 L1} 10H
2 bit mods W 1
i* Parameter W Pixeli Pixel? Pixel3 P iooeld 00h
M" Parameter W 1 Prel{n-3) Pixedn-2) Pixeln-1) Pixsl{n) 00h
NOTE: =" Don't care, can be sef to VDD or GND lewvel
Description | The command define as follows:
The register is indicates that user star to transmit data, then write to SRAM. While data
transmission complete, user must send command 12H. Then chip will start to send
datavCOM for panel.
Fizel [1~n][1:0]: 2-bit'pixel
image Data DOX=1 [default) DOX=0
Pied[110] Gray level select IP output LUT select Gray level seledt IP output LUT seled
00b GrayD ogray00 Gray3 ograyl3
0ib Grayl ogray(1 Gray2 ograyl2
10b Gray2 ogray(2 Gray1 ograyl1
1ib Grayd ogray 3 Grayl ograyDD
Data mapping example:
When DDX=1 Pixel1:0]=01 ->Gray level select=Gray1 follow LUT data output from |P output
portogray01”.
When DDX=0 Pixel1:0]=11 ->Gray level select=Gray0, follow LUT data output from IP output
port ogray00”
Restriction
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8) RI11H (DSP): Data Stop Command

R11H Bit
Inst/Fara RIW | DICX D7 D& D5 D4 D3 D2 o1 oo Code
DSP w 0 0 0 0 1 a o 1 11H
1* Parameter R 1 Data_flag - - 5 - x Z <
NOTE: " Don't care, can be saf to 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
infomiation.
1s: Parameter
Bit MName Description
2 Data & 0: Driver didn't recewe 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"

9) RI2H (DRF):

Display Refresh Command

R12H Bit
Inst/Fara RMW | DICX D7 D& D& D4 D3 D2 o1 Do Code
DRF W 0 0 0 0 1 0 1 0 12H
1 Parameter| W 1 - - - - ) . ﬁ.&lﬂm o0t
MOTE: -"Don't care, can be set to VDD or GND level
Description | -The command defines as :
R12H=0x00
While users send this command, driver will refresh display base on SRAM data and LUT.
After display refresh command, BUSY_N signal will become “0”
Restriction | This command only actives when BUSY_N = “1”
Rev. 2.0 www.okratechnologies.com 23[] 55
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10) R17H (AUTO): Auto Sequence

R17H Bit
InstiPara RAW | DICK D7 D6 D5 D D3 D2 D1 BN Code
Aulo Sequence | W 0 0 0 0 1 0 1 1 1 17H
1% Parameter| W 1 Code[7] | Codefs] | Code[5] | Codef4] | Codef3] | Codef2] | Code[1] | Codefn] | Ash

Description

The command canenable 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) = (PON—DRF—POF)

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

Festriction

This command only actives when BUSY N ="1".
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11) R30H (PLL): PLL Control Register

R30H Bit
Inst/Para RMW | DVCX D7 D& D35 D4 D3 0z o1 []1] Code
PLL W [ 0 0 1 1 [ 0 0 0 30H
17 Parameter [ W 1 Dyna | FRE] | FR[1 | FRM] 0h

NOTE: " Dan't care, can be set fo VDD or GND level

Description | -The command defines as:
The command controlz the PLL clock freguency. The PLL structure must support the following
frame rates:
bit3 Dynamic frame rate
o Disable(default)
1 Enable
FR[2:0] Frame rate
ooo 125 Hz
oo1 25 He
010 50 He{default)
o1t 65 He
100 TaHe
101 BA Hz
110 100 Hz
in 120 Hz
remark -Horizental
I
hsync i
_|_| | H active |_| i
r—— - — ;
ae i 295 clk .
e *
-Wertical
vEymc _I—I
| V active I—I
e >
de ; L
| 535 lines |
- *|
Restriction
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12) R40H (TSC): Temperature Sensor Command

R40H Bit
Inst/Para RM [ DICK D7 D& 05 D4 O3 Dz D1 Do Code
TSC w i 0 1 a 0 0 0 0 0 40H
1% Parameter R 1 DUNTSF] | DATs[E | DATHS] | ONTSH] | DTS3 | DETSE | DaTs[) | DamE -
2" Parameter | R 1 D2 TSE] | DUTSHE | DO . . . . . .
NOTE: =" Don't care, can be set to VDD or GND level
Descriplion -The command define as follows:
This command indicates the temperature value.
If R41H(TSE) bit7 st to 0, this command reads internal temperature sensor value.
If R41H(TSE) bit7 set to 1, this command reads external (LM75) temperature sensor value
R [
S— 1111111 _lmurmt
. I M1
w1 |
TS[T-0¥D[10:3] T(*C) TS[F-0lD{10:3] T(*C) TS[TOFO{10:3] T (*C)
11100111 -25 00000000 1] 00011001 25
11101000 -4 00000001 1 00011010 5
11101001 -3 00000010 2 00011011 2T
11101010 -2 00000011 3 00011100 28
11101011 -21 00000100 4 00011101 ]
11101100 -20 00000101 L 00011110 30
11101101 -18 00000110 & 00011111 3
11101110 -18 00000111 7 00100000 32
11101111 -7 00001000 8 00100001 33
11110000 -16 00001001 a 00100010 34
11110001 -15 00001010 10 00100011 a5
11110010 -14 00001011 11 00100100 3B
11110011 -13 00001100 12 00100101 aF
11110100 -12 00001101 12 00100110 38
11110101 -1 00001110 14 00100111 30
11110110 -10 00001111 15 00101000 40
11110111 -4 000 10000 16 00101001 41
11111000 -B 000 10001 17 00101010 42
11111001 -7 00010010 18 00101011 43
11111010 & 00010011 18 00101 100 44
11111011 -5 000 10100 20 00101101 45
11111100 -4 00010101 21 00101110 48
11111101 -3 00010110 22 00101111 47
11111110 -2 00010111 23 00110000 48
11111111 -1 000 11000 24 00110001 48
TS[:8] T{*C)
oo +0
01 +. 25
10 +0.5
11 +).T5
Restriction This command only actives when BUSY N="1".
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13) R41H (TSE): Temperature Sensor Calibration Register
R41H Bit
Inst/Para R | DICK o7 D& DS D4 D3 D2 | 0o Code
TSE W 0 ] 1 o ] a i ] 1 41H
1* Parameter| W 1 TSE - - TOR] O[3 TO[ TO[] T[] 00h
NOTE: “" Don't care, can be set to VOD or GND level
Description | =The command defines as:
This command indicates the driver IC temperature sensor enable and calibration function.
Resemve one temperature offset TO[3:0] for calibration
1. TO[3]: mean '+ or ‘=", while 0is'+'; 15"~
2. TO[2:0): mean temperature offset value
Bit Name Description
T emperature level:
0000 +0°C (default)
0001: #0.5C
0010: +1°C
0011; +1.5°C
0100:; +2°C
0101: #2.5C
0110: +3°C
3-0 TO[3.0] 0111 +3.5C
1000: -4°C
1001: =3.5°C
1010: =3°C
1011: -2.5°C
1100: -2°C
1101: -1.5°C
1110 -1°C
111 1:15&5;
0: +0.0°C (default)
b TOH] 1:40.25°C
Internal temperature sensor enable
= TSE 0 Imternal temperature sensor enable.(default)
1: Internal temperature sensor disable, using external temperature
SEMNSOr.
Restriction | This command only actives after RO4H{FPOMN)
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14) R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para RAV | DICK o7 D& D& D D3 D2 D1 DD Code
TSW W il il 1 Li] i i a 1 0 42H
1 Parameter | W 1 [WATTRIT] | WATTR[S] WATTRIS][WATTR{4] |WATTR[3] WATTRE] [WATTR[1] WATTRID]| 00K
2™ Parameter | W 1 WMSE[7] [WMSBE] | WMSE(S] | WMSEM] |WMSE3] [ wMse2] |wasali] [wwMsegop | ook
3™ Parameter | W 1 WLSE[T] | WLSE[S] | WLSES] [ WLSE{4] | WLSE[3] | WLSB[Z] | WLSE{1] |WLSE[D] |  o0h
NOTE: " Don't care, can be set fo VOD 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 Mumber
00: 1 byte (head byte only)
76 WATTR[7:6] | 01: 2 bytes (head byte + pointer)
10: 3 bytes (head byte + painter + 1st parameter)
11: 4 bytes (head byle + pointer + 1st parameter + 2nd parameter)
2™ Parameter:
Bit Mame Description
7=0 WMSB[T7:0] | MSByte of write-data to external temperature sensor
3™ Parameter:
Bit MName 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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15)R43H (TSR): Temperature Sensor Read Register

R43H Bit
Inst!Para RAW | DICX o7 D6 D5 D D3 02 D1 Do Code
TSR W 0 0 1 0 0 0 0 1 1 43H
1* Parameter R 1 |rRmsET) |RMsEE] |RMSBS] | RMSBH] |RMSE(3] | RMSBER] |RMSBE1] | RMSEID)| -
7™ Parameter R 1 RLSE[T] | RLSE{6] | RLSB[S] | RLSE{4] | RLSE{3] | RLSEI2] | RLSE{1] | RLSE] -

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
1111 mm_____
I_l TSR
s ke
BLUSY N ] |
Restrction This command only actives after RO4H(PON)
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16)R50H (CDI): VCOM and DATA interval setting Register

RS0H Bit
Inst/Para RW | DICK o7 D& Ds D4 D3 D2 m Do Code
Ccol W i 0 1 0 i 0 i 0 [} 5oH
1* Parameter| W 1 VED{Z | vBO[1] | vBD @] | DDX coiE] | cogz) | coij | coup a7h

NOTE: " Don't care, can be set fo VOO or GND level

Description | -The command defines as:
This command can set 2 kinds of parameters, 1.VCOM to data output interval (CDI)
CDI[3:0]: This command indicates the interval of VCOM and data output. When setting the vertical
back porch, the total blanking will be keep (55hsync).
Bit Name Description
Vieam and data inbery al
00D0: 17 heyne
0001 :16 hsync
0010:15 hayne
0011:14 hsyne
0100:13 hayne
0101:12 hsyne
0110:11 hsyne
30 CDI[3:0] 0111:10 hsync( defaul
1000:8 heyne
10018 hsyne
1010:7 heyne
1011:6 hsyne
1100:5 hsyne
1101 :4 hsyne
1110:3 hsyne
1111:2 hsyne
Il
VI
WICOM nead 10 be ready
helore soumee dat o
I
Intermal ! |
S B O
! i
I
VCOM aunpun | !
ke {fimadd L
PR 5 ! Framie M VOO i .:5( Frame M-+ 1 VOOM
| | I 1
I I
Sonme dan | [ ! i —_—
Crugun : i"f Frume ¥ dein :4“: i —
i ) I
! " ; i
S 55 BepyncoC [l sesting { fixed)
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VBD[2:0]): Border data selection. (from LUT output by IF port border_w{1:0])

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

Bit 4 Bit7T-5 Description IP satting for Border LUT
DOX VED[Z0] Gray el et
000 Flaafing A
001 Grayd bordar buFE011
a 010 Gray2 border buE010
011 Grayl bardar_buE001
100 Grayl bardar bu=000
000 Grayl bardar buf=000
001 Grayl bardar bufE001
1 (defaull) 010 Graya bardar buE010
011 Grayd bardar buF011
] Flaoating MNiA

Border output voltage level: The level selecton 15 based on mapping LUT data.

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

shall be 15V

Boarder output wall follow FOP T definition being defined in ROON.

Restriction
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17)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 MNormal status.
cvD | | LPD command | | LPD parameter | |
CSB | | | [
SDA L] [] [ value I
BUSY_N |
Restridion This command only actives when BUSY N ="
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18) R61H (TRES): Resolution setting

R61H Bit
Inst/Para RW |D/ICX| D7 D6 D5 D4 D3 D2 D1 DO |Cade
TRES w 0 0 1 1 0 0 0 0 1 61H
1% Parameter| W 1 - - - - - - HRES(9) | HRES(8) || 00h
2" Parameter| W 1 HRES(7) | HRES(6) | HRES(5) | HRES(4) | HRES(3) | HRES(2) 0 0 00h
3" Parameter | w 1 - - - - - - VRES(9) | VRES(8) | ooh
4" Parameter | W 1 VRES(7) | VRES(B) | VRES(5) | VRES(4) | VRES(3) | VRES(2) | VRES(1) | VRES(D) | 00h
NOTE: “-" Don't care, can be set to VDD or GND level
Description -The command define as follows:
When using register:
Horizontal display resolution(source) = HRES
Vertical display resolution(gate) = VRES
Note:
No matter HRES[9], HRES[1:0],VRST[9] value being filled, it's always be 00b.
Channel disable calculation:
GD : First G active = G0; LAST active GD=first active +VRES[2:0] -1
SD : First active channel: =50 ; LAST active SD= first active +HRES[9:2]*4-1
EX :240x480
GD: First G active = GO
LAST active GD= 0+480-1=479; (G479)
SD : First active channel: =50
LAST active SD=0+60"4-1=239; (S239)
Restriction Haorizontal resolution should be 4-multiple.
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19)R65H(GSST): Gate/Source Start Setting Register

RE5H Bit
Inst/iPara R |DICK o7 D& D5 D4 D3 Dz D1 [81] Code
G5ST W 0 0 1 1 0 0 1 0 1 65H
1 Parameter | W 1 - - - - - - S starff9] |5 _stari[g] | 0OR
2™ Parameter | W 1 S_starl[T] | 5_star]f] | S_stard]|5] | S_startld] | 5_stari]3] | 5_star]Z] L1} L1} 00h
3™ Parameter | W 1 - - - - - - G_start{8] | G_starf8] 00h
4" Parameter | W 1 G starf]7] | G_star] | G_starf]8] | G_stari{4] | G_star[3] | G_star2] | G_star]1] | G_star{l] 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_Star should be the muliiple of 4
20)R70H (REV): REVISION register
RTOH Bit
Inst/Fara RAW | DICX D7 D6 D& D4 D3 D2 D1 Do Code
HEV W [i] [i] 1 1 1 0 0 [i] 0 TOH
1* Parameter R 1 1] 0 0 0 0 0 1 1 02h
2" Parameter | R 1 0 0 0 0 0 0 1 i 0zh
T Parameter R | ] o o 0 o o 0 i 0ih

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

Description =The command defines as:

1* & 2™ & 3 Parameter:
Bi Description

7= CHIF_REWV

RFestriction
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21)R80H (AMV): Auto Measure VCOM register

R80H Bit
Inst/Fara R | DVCX [B1g D6 05 Da 03 D2 D1 Do Code
AMV W 0 i 0 0 0 o [ 0 0 BOH
1* Parameter| w 1 1] PIO) | AMVTLY) | AwvTio] | xoN | Amvs | amv | amvE 00ih

NOTE: =" Don't care, can be set lo VOD 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 Name Deschiption
ANVE: Auto Measure Voom Setting
0 AMVE 0 Auto measure VCOM disable (default)

1: Auto measure VL OM enable

ANV Analog signal

1 ANV 0:Get Veom value from RE&1hidefault)

1. et Vicom value in analog signal

ANVS: setting for Source output of AMY

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

1. Source output WSFL_D durning Auto Measure WVCOM period.
KON setting for all Gate ON of AMY

3 YON 0: Gate normally scan during Auto Measure VCOM period.
(detault)

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

The sensing time of VCOM detection

00: 55 (cefault)

5=4 AMNT]1:0] 01: 10s

10: 15

11: 205

The sensing points of sampling time

00: 2 (default)

01:4

78 P[1:0) 10: 8

11: 16

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

Sourca valtage
St of Voo conimibad by sensing moda e R -
The last quareraol sepsing Gme
BUSY_M :

4
Veom Sensing _|

Mveragaod Npant N=2.4 8,16

Restriction This command only actives when BUSY_N = "1".
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22)R81H (VV): VCOM Value register

R&1H Bit
InstiPara RAW | DICX D7 D& Ds D4 D3 D2 D1 Do Code
W W 0 1 [} 0 [} 0 0 0 1 B1H

1* Parameter| R - | 5] W] W3 | v | vl | v --

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

Description | -The command defines as:

This command could get the VCOM value
1" Parameter:
Bit Mame Deschption
W COM value
VCOME:D] [Voltage(V)] VCOM[E:D] |Voltage (V)| VOOMED] |Voltage(V)
(00000 0| 00h ] oo11100fich|  -1.4  |o11i00Qj3en| -zE
Q00000 1(01h|  -0U0S 0011101106 -1.45  J0111001|20h| 288
D000 D) 0Zh 0.1 D01 0|1Eh -1.5 01 11010 |34h 28
OO0D001 1| 03h | 015 p0011 111 Fh| -1.55 0111011 |3Bh| -2.85
ooooioo|oan| -0z |otooooo|zon| -1&  onmoofsch| -3
0000101(05h| 025 0100001216 -1.865  |O9111101 [30h| -3.08
0000110(08h | 03  0I00010)Z2h| 1.7 |O111110|3ER| -3.1
OOD0111|0Th | -035  0I0D011 |(Z3h| -1.75  |O111111 |3Fh| -3.15
D00 1000 Dk 04 0100 100|240 -1.8 10DD000 | 40 32
0001001 |00k | -0.45 0100101 [25h| -1.85 1000001 |41h| -3.25
0001010|0AR 05 0100 110|260 -1.8 1000010 | 42h 33
0001011|0Bh| 055  0I00111|2Th| -1.85 |10DD011|43h| -3.35
0001100|0CH Bl 0101000 | 28h -2 1000100 | 44h =34
60 WG] 0001101(00h| -0.85  |0101001|20h| 205  |1000101[45h| -3.45

0001110|0ER 07 0101010 (2580 -2, 1000110 | 46k 35
O001111[0FR| 075 J0I01011[2Bh| -Z15  |1000111(47h| 358
0010000(10h| 08  J0I01100[2CH|  -22  [1001000|48h| 38
001000111k | -0BS  J0I01101 20h| -225 1001001 |48h | -365
0010010) 12h 08 0101 110 |ZEh 2.3 1001010 |44k 3.7
0010011 13h | 085  J0I0 1|[&Fh| -235 |1001011|4Bh| -3.75
0010100(14R | - 0110000 (30R| 2.4 [1001100[4Ch| 38
0010101(18h | -1.05  |0110001[31h| -Z45  [1001101[4Dh| -3.88
0010110( 18R | - 0110010(32h| 25 [1001110[4ER| 39
0010111[17h| -1.15  |0110011[33h| -Z55 (1001111 [4Fh| -3.08
0011000( 180 |  -12  [0110100(24h| -2& [1010000|S0R| -4
0011001(19h| -1.25  |0110101[38h) -2&S other -4
0011010)1AR -13 0110110 |38h 2.7
001101 1[1Bh| 138  |0110111[37h| -275

Restriction
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23)R82H (VDCS): VCOM_DC Setting Register

R82H Bit
Inst/Para RAW | DICX o7 D& D05 D4 03 D2 D1 Do Code
VDCS W 4] 1 4] 0 0 Li] 0 1 0 &2H
1* Parameter| W 1 "”21—""': VDCS{E] | vDos(s] [vDos (4] [VDCS (2] |[vDCs 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 VCOM DC value. Driver will base on this value for VCM_DC.
15t Parameter:
Bit Name Description
VCOM value
VOOME:0] Molage(V)] WCOMED] |Voltage(V)| VCOME:D] |Volage(V)
0000000 | 00 | Ofdefault) J0011100 |1CH -14 011 1000 |38h 28
0000001 (01h| -005 |OD11101(1Dh| -1.45 |J0111001)|38h| -285
O00D0I0(02h| 01 OD11110[iER| -15  |j0111010|38h| -28
000011 |03h| D45 JODI1111 Fh| -1.85 0119011 [3Bh| -285
000100 | Odh | 0.2 0100000 | 200 -6 0111100 |3Ch -3
000101 |O5h| 025 0100001 |210] -1.85  |0119901 [3DR| -305
DO00110|06h| 03 0100010220 -1 0111110 |3BR| -3
OODI11|07h| 035 0100011230 | -1.75  |0111911 |[3FR| -315
001000 | 0&h | 0.4 (0100100 | 24h -8 1000000 [400| -3.2
001001 |0Sh | 045 0100101280 -1.85 1000001 [41h] -325
O001010[0AR| 0.5 |0100110[28h| -19  |1000010)42n| -33
0001011 [0Bh| 055 |0100111[27h| -1.85 |1000011(|d3n| -335
O001100[0Ch| 06  |0101000[28h| -2 1000100 |ddh| -3.4
001101 |0Dh| 065 0101001280 -2.05 |1000101 480 -345
&0 VDCS[E:0]
DO0I110|0ER| 0.7 01000 2AR| 24 1000110[48h| -3.5
DO01T111|0Fh| 075 JOI0I0112BR]| 2145 1000111 [4Th| -355
DO10000| 100 0.8  JOIOI1OD[ECH| 22 1001000 [480| -3.6
010001 |11k 085 JOI011012DR]| -2.25  |[10D1001 [48h| -365
DO10010[12h| 09  JOI0ITI0RER| 23 1001010480 3.7
010011 |13h| 095 JOI01111|2FR| 235 1001011 |4Bh| -375
0010100( 14k - 0110000 | 30h -24 1001100 [4Ch| -3.8
010101 | 15h| 105 |0110001|3h| 245  [1001901 [4Dh| -385
0010110 16h| - 0110010 |32h 25 1001110 [4ER| -39
D010 |17h| -145 (011009133 | 255  [1001111 [4Fh| -385
DO11000| 180  -1.2 0110100 | 34h 256 1010000 (500 -4
DOT1001 190 | -125  |0110901|35h| -285 ofher -4
0011010[1AR| -1.3  [0110110[38h| 27
DOT1011[1Bh| -135  |0O110911|3Th| 275
Follow MTP VCOM value in MTP mode
7 MTP v | 00 From the setting of MTF (default)
- 1:From the setting of register
Restriction
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24)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]E] | HRSTE] 00h
2™ Parameter| W 1 HRST|7T] | HRET[&] | HRST[S) | HRET]4] | HRST2] | HRST]Z) - - 00h
3" Parameter | W - - - - - - - | HRED[g] [HREDE] | 0Dh
4" Parameter | W 1 |Hreop) |HREDE | HREDEE) |HREDN4] [ HREDEY [HRED[Z)| - - 00h
&7 Parameter W - - - - - - - VRSTE] | VRETIE] 00h
6" Parameter | W 1 VRSTT] | vRsTE] | vRsTs] | vReTi) | vesTi [vrsTiz)| wrsTie | vrsTio) | 00n
7 Parameter W - - - - - - - VRED[E] | VRED[E] 00h
8" Parameter | W 1 WRED[] |vRED(E] | vREDIS] | vRED(4] | vRED(3] |vREDR] | vRED[] | vRED[ID] | O0OR
g Parameter | w i - - - - - - - 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:
Mo matter HRST[1:0] ,HRST[9:8), HRED([9: 8], VRS T[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.

Festriction

25) R90H (PGM): Program Mode

Ra0H Bit
Inst/FPara RAW | DICX o7 DB D5 O o3 D02 01 oo Code
PGM W 0 1 0 0 1 0 0 0 0 90H

NOTE: “" Don't care, can be saf to 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.

Festriction
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26)R91H (APG): Active Program

R91H Bit
Inst/Fara RAN | DICX o7 D& Ds D4 D3 D2 D1 oo Code
APG W 0 1 0 0 1 0 0 1 91H
NOTE: =" Don't care, can be sat 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.
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27)R92H (RMTP): Read MTP Data

R92H Bit
InstiPara RAN |DHCX D7 D6 D5 D4 D3 D2 1 (1] Code
RMTP W 0 1 O ] 1 0 0 1 o o2
1" Parameter | R i Dumrmy -
2™ parameter | R 1 The data of address 0x000 in the MTP =
3™ Parameter | R 1 The data of address 0x001 in the MTP -

4" Parameter | R 1 : .

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

m™ Parameter| R 1 The data of address. (n) in the MTP 5

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

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) i1s depending on the amount of programmed data, the max address= OxFFF

RAZh

.

Into Program Mode
(R90h)

-

Write Data (R10h)

Reset

v Apply VMTP=10.1v

Activate program (R91h)

v Check Busy_N=1, then remove VMTP

RMTP(R9Zh)

Fail

Correct ?

Pass

[ Finished, reset ]

The sequence of programming MTP(External power)
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RADh=78
RAZh
ROOh=0F, A9

r Y

RO1h=0F,00,47,47,47 47

|
Y

Into Program Mode
{R90h)

v

l Write Data (R10h) l

v

I POMN(RO4h) I

v Check Busy_N=1, delay 50ms

‘ Activate program (R91h)

l Chack Busy_N=1

| RMTP{RI2Zh} ‘

Pass #

[ Finished, reset ]

The sequence of programming MTP(Internal power)

Reset

Restriction

The BUSY flag would change state from 0 to 1 while the programming is completed.
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28)RA2 (PGM_CFG): MTP Program Config Register

RAZH Bit
Inst/Para RMAW (DVCX) D7 D& D5 D4 D3 D2 D1 Do Code
PGM_CFG W | 0 1 0 1 0 D 0 - 0 AZH
1% Parameter | W ' - - - |wwTezEL| - - - 00h
2™ Parameter | W ' PGM_SADDRI15:8] 00h
3™ Parameter | W 1 FGM_SADDR[7O] 00
4" Parameter | W ' PGM_DSIZE[15:8] 0Fh
5" Parameter | W ' PGM_DSIZE:0] 0oR

NOTE: " Dan'’t care, can be set fo VDD or GND level

This command is used for setling configuration of MTP
1* Parameter:

Bit MName Description

D:External WVMTP (default)

4 VMTPSEL |4 ntemal vMTP

Bit[0] enable/disable some command when IC sets slave (MS pin is low)
Bit] 1] enable/disable some command when IC sets master (MS pin is high)

27 & 3™ Parameters: Program and Read MTP start address PGM_SADDR[15:0]
4™ & 5 Parameters: Program data size PGM_DSIZE[15:0]

Mote:
Description If user program Areal (0x00~0x017F), PGM_SADDR[15:0] will be set DxD000,
PGM_DSIZE[15:0] will be set Dx0180.
Resftriction
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29)REOH (CCSET): Cascade Setting

REQOH Bit
Inst/Para RW | D/ICX | D7 D6 D5 D4 D3 D2 D1 DO | Code
CCSET W 0 1 1 1 0 0 0 0 0 EOH
1% Parameter | W 1 - - - - - - TSFIX | CCEIN | 00h

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

This command is used for cascade.

15! Parameter:

Bit Name Description

Qutput clock enable/disable.
o 0 CCEIN |0: Qutput OV at SyncC pin. (default)
Description 1: Qutput clock at SyncC pin for slave chip.

Let the value of slave’s temperature is same as the master's.

1 TSEIX 0: Temperature value is defined by internal temperature sensor/external

LM75. (default)
1: Temperature value is defined by TS SET [7:0] registers.
Restriction
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30)RE3H (PWS): Power Saving Register

RE3H Bit
Inst/Para | RW [DICX| D7 D6 D5 D4 D3 D2 D1 Do Code
PWS W 0 1 1 1 0 0 0 1 1 E3H
1 Parameter| w 1 VCOM_W[3:0] SD_W[3:0] 00h

NOTE: =" Don' care, can be set to VDD or GND leve!

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

f Source is from negative to positive or from positive to negative, the power saving mechanism
will be activated. The active period width is defined by the following two parameters.

VCOM_W: VCOM power saving width (unit = line period)
VCOM_W[3:0]
| le—

|

VSYNC | |_|

L

VCOM D—K Frame N VCOM >—<:
I coio] !/

o Source ! Frame N data >7
Description N

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

| S26[30] | -.;325[3:0]|
lr'l—'w .4—;1'
Gate ! !
R '
! | :
Source _D—K Line N Data —— Line N+1 Data
>
SD_W[3:0]
Restriction
31)RE4H (LVSEL): LVD Voltage Select Register
RE4H Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 Do Code
LVSEL W 0 1 1 1 0 0 1 0 0 E4H
1% Parameter| W 1 ; - ; , - - LVD_SEL[1:0] 03h

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

Description | | yp SEL[1:0]: Low Power Voltage Selection

LVD_ SEL[1:0] LVD value
00 <22V
01 <23V
10 =24V
1" < 2.5V (default)

Restriction
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8. Block Diagram

3.7 Inch EPD

} G bus et | DR
Data & control bus({SPI) -~ =P b

Temperature

Senser I“C bus MCU Cireuit DC-DC

Circuit Circuit

(Optional) EPD ; e
Capacitor TV VS
Circuit Power Circuit

Driver PCBA
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9. Typical Application Circuit with SPI Interface

Connectori*24

D1 D2 J
= 1 g pi | ||| GDR %
¢ RESE 3
.|||_—|_ L c2 s " V—g

Vel L VGH ||| | | TSCL 6
1 e M } BEDA ;
C4 D3 BUSY 3

RES# 1
D/C# 1
CS# 2
I con_, [T = :
VDDIO 5
= a el I ?
) o "Il T_”ce VDD 8
9
||C7 VSH1 20
R1 1] VGH 21
Cc8 || VSL 22
1] VGL 23
CoJl VCOM 24

= r
Part Name Value Reference Part
Clc2 1uF 0603, X5R/X7R, voltage rating : 50V
C3CacsCeCy 1uF 0603, X5R/X7R, voltage rating : 25V
C8C9
R1 2.2Q 0603, +/-1% variation
D1 D2 D3 Diode MBR0530 - Reverse DC voltage =30V - Forward current=500mA - Forward
voltage =430mV
01 NMOS Si1308EDL. Si1304BDL - Drain-source break volatage =30V - Gate-source

threshold voltage = 1.5V - Drain-source on-state resistance<400m&

NR4018T470M. CDRH2D18/LDNP-470NC - Fixed
L1 47UH - 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

l

Display refresh

!

|

Turn off

l

Enter into deep
sleep mode
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10.2 OTP Operation Reference Program Code

System

{

Reset the EPD driver

{

Enter FITI Command
SPI1(R48,0X78)R00_PSR,0x2f,0x29,)(R06_BTST,0X07,0x05,0x22,0x1f,0x1
6,0x2a,0x1c) (R50_CDI,0x37)
(R61_TRES,0x00,0xF0,0x01,0xA0)(RE9,0x01)

{

Power on
SPI (0x04)

!

Check BUSY pin H

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI1 (0x12)

{

Check BUSY pin |

Power off
SPI (0x02)

{

Deep sleep
SPI1 (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
9 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,

=400 =000

5 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 lhour after test finished, The function ,appearance and display performance
is OK.
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12.Quality Assurance
12.1 Environment
Temperature: 18~28°C
Humidity: 40%~70%RH
12.2 llluminance
Brightness:800~1500LUX;Angle:Relate 45=+5°surround;Function check when 150 ~ 200 LUX
visual distance module surface 30CM
12.3 Inspect method

vk 00
) s | ese -
I I/EPL
I
TEFT
12.4 Display area

Zone B
Zone A .

Viewing area [ e E:I

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.
Y-Y RY W-Y B-Y

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

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

1) Measurement Instruments: X-rite i1Pro

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

12.6.1 Electric inspection standard

NO. Item Standard DIS\];ee?t Method Scope
. Clear display Display complete
1 Display Display uniform MA
A)I, o |<7
Black/Whit -
2 a(;pots e D<0.3mm, negligible
0.3mm < D<0.5mm, N<5 , Visual
Allowed . .
0.5mm<D Not Allow Inspection
L Ml
W
Visual/
L<1.0mm,W<0.15mm Inspection card | Zone A
o negligible
3 BIack/Whl_te lines 1.0mm < L<4.0mm
(No switch)
0.15mm < W<0.5mm
N<4 allowable
L >4.0mm W > 0.5mm is not
allowed
. . I Visual
4 Ghost image Allowed in switching process Mi inspection
Flash points are allowed when
5 Flash dot / switching screens Ml Visual/ Zone A
Multilateral Multilateral colors outside the Inspection card | Zone B
frame are allowed for fixed screen
time
Segmented _ Selection segments are all
6 display displayed, and other segments are
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
4 L ¥
B/W spots "
/Bubble/ s @ Visual
1 Foreign bodies/ D=(L+W)i2 Mi inspection Zone A
Dents D<0.3mm, Allowed
0.3mm<D<0.5mm, N<5
D>0.5mm, Not Allow
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 t= not counted,
and without affecting the electrode ,
permissible
4 Chips/Scratch/ MI Visual Zone A
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
Lo
Visual
“a . Zone A
5 TFT Cracks . - MA | / Microscope Zone B
ey
Not Allow
6 Dirty/ foreign Allowed if can be removed/ allow Mi ylsual Zone Af
body / Microscope | Zone B
FPC broken/ FPC Visual
! oxidation / scratch MA / Microscope Zone B
Not Allow
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L
—
L<1.0mm,W<0.15mm negligible
8 BWLine | -0mm<Ls4.0mm MI Ml zone s
0.15mm < W<0.5mm
N<4 allowable
L > 4.0mm W >0.5mm is not
allowed
TFT edge bulge: )
9 ;I'TFl;I'Tedr?e bultge MI Visual Zone A
b c r(t)_ma IC X<3mm, Y<0.3mm Allowed / Microscope Zone B
aberration TFT chromatic aberration :Allowed
D<0.25mm, allow
0.25mm < D<0.4mm ,n<4 allow Visual
L isua
10 Electrostatic point | 5 s 0.4mm is not allowed Ml / Microscope Zone A
(n<8 items are allowed within 5 mm
in diameter)
PCB damaged/ PCB (Circuitarea) 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 Zone B
1o | Edge glue height/ Length excluding M1
Edge glue bubble | Edge adhesives bubble : bubble
Width
<1/2 Margin width; Length
<5.0mm. n<5
. Surface scratch but not effect protect Visual
13 Protect film function, Allow Mi Inspection
Thickness<PS surface(With protect film):
Full cover the IC;
- Shape: Visual
14 Silicon glue 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 | Warp degree (TFT Qb/) i
substrate) % i t MI Ruler
TFT
t<1.5mm
Color difference in Visual
16 COM area (Silver | Allowed .
; Inspection
point area)
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13.Packaging

PACKING INSTRUCTION

P/N Customer Code Ref.P/N Type |PKG Method | Marking [Surface Markd Pull Tape
O0KRA0370 GLASS | Blister| BACK None YES
Packing Materials List 10PCS/LAYER, 20LAYER/CTN, TOTAL 200PCS/CTN.
List Model Materials| Q ty Qnit Pull tape:
Carton T# 417%362%229 mm | corrugate 1 Piece \L
[nner Carton|7#(INNER)400%343 *95 mm | corrugate 2 Piece L
Blister OKRA0370B1 PET 22 Piece |
Thin foam 305. 61*%257. 18 T1.5-1. 8MM EPE 20 Piece i
Antistatic _ N
vacuun ba 450%590%0. 075 2 Piece =l
Foam board 0KRA2251-10 EPE 3 Piece
PULL TAPE 16%5%T0. 05 200 Piece
Detail:
Blister box: The blister box is rotated
for placement

N(.)ta?. th?re are'ZO layers of products, oty lister Antistatic
divided into 2 inner boxes, and an empty Thin foam vacuum bag

blister box is placed on the top of each Blister §

inner box, so the number of blister boxes

iS 22 Foam board Fixed with rubber bands
PUT IT INTO 7# INNER CARTON @

INNER BOX LABEL

s 7# INNER CARTON
(MODEL)
HE

(QUANTITY)

F)
(Lot

PUT TWO 7# INNER CARTON
INTO 7# CARTON

7# CARTON

Packing belt

rohs Label

QUANTITY: 10PCS

é/

Shipping marks according to Epaper Identification
customer’ s requirements P PASS
Model No.
Quantity. pes
Date:
Carton No. of
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14.Handling, Safety, and Environment Requirements

Warning
The display glass may break when it is dropped or bumped on a hard surface. Handle with care. Should

the display break, do not touch the electrophoretic material. In case of contact with electrophoretic material,

wash with water and soap.

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

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

other rough environmental conditions.

Data sheet status
Product specification | This data sheet contains final product specifications.

Limiting values

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

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

Product Environmental certification

ROHS

REMARK

All The specifications listed in this document are guaranteed for module only. Post-assembled
operation or

component(s) may impact module performance or cause unexpected effect or damage and
therefore listed specifications is not warranted after any Post-assembled operation.

Transport environment

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