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1. Over View

DEPGO0266RYF661F34 is an Active Matrix EPD all-in-one driver with timing controller for
ESL. The sources have 2-bit outputs per pixel to support white/black/red/yellow. The 2.66 inch
active area contains 296 X 152 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

296X 152 pixels display

@ High contrast High reflectance

@ Ultra wide viewing angle Ultra low power consumption

@ Pure reflective mode

@ Bi-stable display

€ Commercial temperature range

@ Landscape portrait modes

@ Hard-coat antiglare display surface

@ Ultra Low current deep sleep mode

@ On chip display RAM

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

@ Scrial peripheral interface available

@ On-chip oscillator

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

OIZC signal master interface to read external temperature sensor

@ Built-in temperature sensor

DKE Holding Company Limited
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3. Mechanical and Optical Specification

Parameter Specifications Unit Remark
Screen Size 2.66 Inch
Display Resolution 296(V) x152(H) Pixel DPI:125
Active Area 30.70x60.09 mm
Pixel Pitch 0.202x0.203 mm
Pixel Configuration Rectangle
Outline Dimension | 36.30(H)x71.82 (V) x1.0(D) mm
Weight 4.94+0.5 g

Temperature Range(°C) 10-19 20-29 30-40
64 63 63 63

TYP L*
White State MI:LL gg g?) gf) gg
b* <2.5 <2.5 <2.5 <2.5
TYPL* 9 9 9 9
MAXL* 11 11 11 11
a* <9 <9 <8 <10
MIN L* 23 23 24 23
TYP a* 36 38 40 40
MIN a* 34 34 38 38
MAX b* 34 34 34 34
MIN L* 50 50 54 54
TYP b*
Yellow State NG gg 22 2(6) 2(6)
MAX a* 18 18 18 18
Ghosting <2 <2 <2 <2 delta E

Notes: 3-1. Luminance meter: Eye-One Pro Spectrophotometer.
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4.Mechanical Drawing of EPD Module
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S.Input/output Pin Assignment
No. Name | {0 Description Remark
1 NC Do not connect with other NC pins Keep Open
2 GDR O | N-Channel MOSFET Gate Drive Control
3 RESE I | Current Sense Input for the Control Loop
4 NC Do not connect with other NC pins Keep Open
5 VSH2 C | Positive Source driving voltage(Red)
6 NC Do not connect with other NC pins Keep Open
7 NC Do not connect with other NC pins Keep Open
8 BS1 I | Bus Interface selection pin Note 5-5
9 BUSY O | Busy state output pin Note 5-4
10 RES# I | Reset signal input. Active Low. Note 5-3
11 D/C# I Data /Command control pin Note 5-2
12 CS# I | Chip select input pin Note 5-1
13 SCL I Serial Clock pin (SPI)
14 SDA I/O | Serial Data pin (SPI)
15 VDDIO P i’(())zvneercfelzlpgi}tfhfii C1:111terface 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 VSHI C | Positive Source driving voltage
11 VGH C EIOS\;{elr Supply pin for Positive Gate driving voltage and
22 VSL C | Negative Source driving voltage
73 VGL C i’/(g\é)ei/l S;llllogl\}; é)ﬁn for Negative Gate driving voltage
24 VCOM C | VCOM driving voltage

I = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output), P = Power Pin, C = Capacitor Pin

DKE Holding Company Limited
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Note 5-1: This pin (CS#) is the chip select input connecting to the MCU. The chip is enabled for MCU
communication only when CS# is pulled LOW.

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

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

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

Note 5-5: Bus interface selection pin

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

6. Electrical Characteristics

6.1 Absolute Maximum 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 \
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 ~70C.

The display screen should be kept white and face up.

DKE Holding Company Limited
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6.2 Panel DC Characteristics
The following specifications apply for: VSS=0V, VCI=3.0V, TOPR =23°C.

oo Applicab . .
Parameter Symbol Condition 1el;51: Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - v
Logic supply voltage Va - VCI 2.3 3.0 3.6 v
Core logic voltage Vbbp VDD 2.3 3.0 3.6 v
High level input voltage Vi - - 0.7vCl - vcl \Y
Low level input voltage ViL - - 0 - 0.3 VCI v
High level output voltage |  Von IOH = 400Ma 3 \Z)Ci - - \%
Low level output voltage VoL IOL = -400Ma } - A ?JE \Y
Typical power Prvp Var =3.0V - - 12 - mW
Deep sleep mode Pstpy Va =3.0V - - 0.0012 - mW
Typical operating current Top rI_VC Ve =3.0V - - 3.5 : mA
Image update time - 23 °C - - 20 - sec
DC/DC off
Idslp_Vc No clock 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 DKE.

4. Electrical measurement: Tektronix oscilloscope - MD03024,

Tektronix current probe - TCP0030A.

DKE Holding Company Limited
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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#
BSI1=H 3-wire SPI SDA SCL CSH# L RES#

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

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

supports Write mode and Read mode.

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

Table 6-3-2: Control pins of 4-wire Serial Peripheral interface
Note: 1 stands for rising edge of signal

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

“B [ [ ] [
o s T P UL UL LA FUALFLALPLALA LA

DiC |

soa _ RXososXososxoaeiook Yo ooosKo oo ook Ko oaosKosKosKoaonkoof

Command s g parameter e parameter -
CSBcanbe “H' between parameter/ CSBcanbe “H” between parameter/
command. And SCL, SDA. DV/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 0
Write data L Tie 1

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

Note: 1 stands for rising edge of signal

Figure 6-3-2: 3-wire SPI mode

CcsB

Host
(MPU tosc. I s S A SRS A SRR A AN S
Driver)
L A7 09(oX 43K oo o)
AB0 CCCOSEEEN ¢ CCECCEEL Gy CCECCOCE
Command ) : parameter A I » parameter -
— e —
CSB can be "H’between parameter/ CSE can be "Hbetween parameater/
command. And parameter/ command in parameter. And parameter/ parameter in
SCL and SDA are invalid during CSB="H". SCL and SDA are invalid during CSB="H".

6.3.4 Interface Timing
CSB f’:;i_

Tess Tscyew

VIt qTﬁ“’
SCL W‘TZTsnw
Tocs
DIC X
TB‘DS :[‘SDH‘_-I
"
2T v K X » X T X w X

4 pin serial interface characteristics(write mode)

CSB —m
VLY

Tess Tscevew
vE L 4 Taw
SCL i e
Toes
D'C Fi
Tacc Tacc
[— [
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Serial Interface Timing Characteristics

Parameter | Symbol | Min. Typ. Max. | Unit | Condition
SERIAL COMMUNICATION

Tess 60 ns |Chip select setup time

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

Tscvew 100 ns |Serial clock cycle (Write)

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

scL Tsuw 35 ns [SCL “L" pulse width (Write)

Tscver 150 ns |Serial clock cycle (Read)

Tshr 60 ns |SCL “H" pulse width (Read)
Tsir 80 ns |SCL “L" pulse width (Read)
Tsps 30 ns |Data setup time

SDA Tsox 30 ns |Data hold time

(DIN) Tacc 10 ns |Access time

(DOUT) : :

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

DiC
TocH 20 ns |DC hold time

DKE Holding Company Limited
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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 RAN|DVCX] D7 (8] 05 D4 D3 D2 D1 0o Code
PSR w| o 0 o 0 0 0 0 0 0 00H
(1™ Parameter | W | 1 | RES[1] | RES(D] | PST_MODE - D SHL SHD N | RST_M | oFn
2" Parameter| W | 1 [T EN 2 FOPT VCMZ |T5_AUTO| TIEG NORG |VC_LUTZ | o8h

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

Descrnption -The command defines as :
1* parameter

Bit Mame Description

RST_M fundtion

1: no effed. (defaulf)

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

SHO_M function

0 : Booster OFF, register data are kept, and Source/BoderVcom
are kept 0% or floating.

1 : Booster an. (default)

SHL function

0: Shift left; First data=Sn—=Sn=1 — . — 52+ ast data=51.

1: Shift right: First data=S1-+52 —»_ .—+Sp-1—Last data=Sn.
(defaul)

UD function
0: Scan down; First line=Gn—-Gn-1 —___—~GZ-Last line=G1.
1:Scan up; First line=G1—+G2 —. . —Gn-1—=Last line=Gn.
(default)

Fower switch operation mode

0: Power switching time in the period of frame scanning. (default)
1:Power switching time in the external perod before frame

sCANMing.

Resolution setting
00: Display resolution is 176x296 (default)
7-6 RES[1,0] |01: Display resolution is 128x296
10: Display resolution is 128x250
11: Display resolution is 112x204

0 RST_N

1 SHO_N

2 SHL

5 PST_MODE

DKE Holding Company Limited
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2™ parameter

Bit

Name

Description

VC_LUTZ

WCOM status function

0 : Mo effect

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

NORG

WCOM status function

0 : Mo effect (defaulf)

1 : After refreshing display, VCOM is tied to GND before power
off

TIEG

WGEM power off status function
0 : Mo effect (default)
1 : Power off, VIGN 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 Sensor will be
activated automatically one time. (default)

WCOM status function
0 : No effect (default)
1 : VCOM is always floating

FOPT functicn

0. Scan 1 frame after waveform finished(default )

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

LUT_EN

LUT selection setting
0 : Using LUT from MTP({defaull)
1 Using LUT from register

Priofty of VCOM selling: VCMZ > NORG > FOPT = VC_LUTZ

FOPT setting is part of refreshing display.

FOFT: Power off loating.

MNotes:

1. Non-select gate line kesp at VGN for DSP/DRF and Al

2. Dummy source line follow LUTC for DSFIDRE

3. When SHO_N become low, DCDC will tum off. Register and SRAM data will keep until
VOO turn off. SD output and VCO M will base on previous condifion. It may have two

condition: 0V or Aoating.

4. When R5T_N become low, driver will reset. All register will reset to default value. All of
the driver's functions will disable. Source/Gate/Border™'COM will b2 released to floating

Restriction

DKE Holding Company Limited
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2) RO1H (PWR): Power setting Register

RO1H Bit
InstiPara RAW | DICX o7 85 D& D D3 D2 m Do Code

PR W 0 0 ] 0 i) 0 0 D 1 O1h
'Fd Parameter W 1 E - - - W_MODE | VSC EN | VDS _EN |VDG_EN 0Th
2" Parameter | W 1 - 2 : : = - |vePnp|vern | o
3 Parameter | W 1 - WEPL_0 0] 00h
4% Parameter | W 1 z VEP 1 [60] 00h
5" Parameter | W 1 E VEN_1 |52 00h
6" Parameter | W 1 - VSPL_1 [B:0] 0h

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

Description =The command defines as :

1* Parameter:

Bit Mame Description
Gate power selection.

0 VDG_EN 0 : Extemal gate power from VGPVGN pins.

1 | Imernal DCOC function for generate WGPVGH. (defautt)

Source pover sedection,
1 VDS EMN 0 : External source power from WSPAYSN pins.

1 : Intermnal regulator function for generate VEPNVEN (default)

Source L\ power seledion,
2 VSC EN 0 : External source power from VSPL pins
1 - Imiemal reguisior function for genersia VSPL (defandt)

Source Power swilching mode
1'\-"_ MODE o tiﬁﬁ?:ll-'_‘éh._lﬂ}
1 Ll '::E i

£a

2nd Parameler:

Bit Mame Description
WGPN Voltage Level.

I00: WEP=20v, VGN="20v (default)

1-0 VGPN 01: VEP=1T v, VGN=1Tv

10: VEP=15 v, VEN=15v

11: WEP=10 v, ViEN=10v

DKE Holding Company Limited
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Zd & 41h & 6th Parameter: Inlemal VSP_1AMSPL_O7 VEPL_1 power sabaction

Bil | Mama D seriolion
Infornal WEP B VEPL power salocfion

e ad] wWoltsge i) bl [G10] W atageiy] bl [E10 violage!)
0000000 |00 3 Q10001 |29 7.1 1010010 | &3 1.2

0000007 |@ih | A 0107070 |2An| 72 1000 |53 | 11.3
00000 @eh | a2 |odoi0dt [mEe| 73 010100 |5 | 114

0000011 |03n| 33 DWHI00 [2Cn| 74 1070101 [ S8 | 11.5

0000100 0@ | 34 D01 |20h| 75 100110 |58 | 118

0000107 |08n | 3 D010 |2ER| 78 1001 [ &m | 117

0000110 |08 | 38 REEL R 1011000 | 58|  11.8

0000111 |0 | a7 0170000 |30h | 78 1071001 | &an | 11.8

0001000 [om | a3 010001 (3] 74 1011010 [5am| 12

omon [om|  as 0110010 [32n [ 101011 [sEn]| 120

DOGITID | DN F 010011 |33 | &1 1100 [sCh| 122

oaman |[oEn| 4l 010100 |34 | &2 1011101 |50h| 123

D001 100 |0Ch| 42 R E E 01110 [5ER| 124

OO0 101 |0On| 43 010110 380 | 84 WMt [5Fh| 125

DO 110 [0ER| 48 OnoiN |am| 85 100000 [B0n | 128

0001111 |OFn| 45 0111000 |38h | &8 000 |8 | 127

0010000 |10h | 4A 1100 |39 | A&7 1100010 | & | 128

= 0010001 |11h| 47 oiii0io |3AR[ 48 100011 |83 | 128

W= Coptooma |12 ] 2a 011011 |38n| &9 1100100 | Bah 13

) yam g [[o0womt (13| as 0111100 |3Ch g M0N0 |88 | 132
&0 &~ [Tooioiog [ 5 R EE ] R 100110 |88 | 132
Ve Mogaoior |18 51 0111110 |3ER| &2 100111 |6 | 133
olioiid [1an| 52 RLEECIEE 1101000 |88 | 134

OO [1Th | 53 1000000 |40n | 94 MO0 |8 | 135

DO11000 | 180 | &G4 1000001 |&1h | @& 109010 [BAh| 138

0311001 | 190 5.5 1000010 (42 98 1101011 |88R 137
0011010 |1Ah 58 1000011 |43 a7 110100 |6CH 138
03111 |18k 57 1000100 |44 948 1110t |66 13.9
0011100 [1Ch 5.8 10001 (45 449 111110 |6Eh 14
011101 |[10h 59 1000110 48R 10 1101111 |8Fh 14.1
0311110 |1Eh 8 1000111 [4Th 101 1110000 | 7 2
0011111 |1Fh a1 1001000 (487 102 1110001 | Tk 14.3
0100000 |2k a2 1001001 (49R 103 11000 | T2 T4
01000 |21k 8.3 1001010 |4k 1104 110011 | 73" 14.5
0100010 | 22 a4 1001011 |4Bh 10.5 1110100 | 7 4.8
0100011 |23 8.5 1001100 [4Ch 1108 1110101 | 75h 14.7
0100100 | 24n [t} 1001101 4Dk 107 11010 | Mh 1A
100101 | 25n ar 1001110 | 4ER 108 1Ma | 7 148
00110 |28 848 1001111 [ &Fh 10.9 1111000 | 78 15
000111 |2 aa 1010000 |50 1
000 |28 T 1010001 51k 1.1

atker 15
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Hih Paramaler |mamal VEN_1 power selaciion

Bil' | Mame Dersenption
Internial VSN power solaciian
0] WolEagei' i [0 waltnge v bl 6] vl e eV

0000000 |00k =3 0101001 [ 29n =71 1010010 | 53 =112
0000001 | 0th =31 0101010 | 24h =72 10100011 | 53n ~11.3
O000MD | 02 =32 0101011 | Z8h =7.3 1010100 | S ~11.4
000001 |03k =33 MO1100 [2Ch =T.4 1010101 | 55h =115
0000100 | O =34 01101 (206 =1.5 10110 | 5684 =118
000011 |05 =35 Mo [ 2ER =T.8 1M1 | 5h =117
0000110 | 06h =38 011111 [ 2Fh =1.7 1011000 | 58 ~118
0000111 [ =3.7 10000 |30 =71.8 11001 | Sh =114
0001000 | G8h =38 10001 (318 =7.49 11010 | 5Ah =12

oomon [om| -3s  [owoowo [am 4 wian [sen] -121
Wm0 [0an| - 010011 |33n| -&1 | 1091100 |5Ch| -122
0001011 |0Gh| -4.1 | 0110100 |34n| -B2 [1011101 |[&Oh| -123
0001100 [OCh| -4.2 | 0110901 |3 | -83 | 0110 [5En| -124
0001101 |0Oh| -4.3 | 0110100 |38n| -B.4 [ 1011711 |GFh| =125
0001110 |0Eh| -4.4 | Ondiil |3m| -A6 | 1100000 [&0h| -128
0001111 |OFh| -5 | 0111000 |38n| -B.6& | 1900001 |Bin| -127
0070000 |10h | -48 |0111001 |38 | -8.7 | 1100010 |E2n| -128
0070001 110 | =47 | 0111070 |3An| -A8 [1100011 |63 | -128

0070010 |12 | -8 |01101 |38h| -B8 | 1100100 [G4n | 13

. _ 0070011 13| ~-49 | 011100 |3ch| & T0MM |88 | =131
&0 | vail (opvaio0 [ & 011101 |30h| -&1 | 1100110 |6Eh | -132
=141

&l

B

101 | 18h =5. 1 11110 | 3ER =32 1100111 =133
Q10110 | 18h =H.2 Q111111 | 3Fh =33 1101000 =134
0010111 |17h =63 1000000 (40 =04 1101001 =135
0011000 | 18 =5.4 1000001 41k =35 1101010 |Gan| =138
001100 | 19h =5.5 1000010 (42 =3.8 110101 |G8h| =137
001100 |14n =5.4 1000011 |4 =07 1101100 |8Ch| =138
0011011 |18n =57 10000 (48 =3.8 1101101 |60 | =139
0011100 |1Ch =5.4 10001 (45 =3.9 111110 |8ER =14
0011101 |18 =5.9 10010 | 48k =10 1011 |6Fh| =141

o31t110 |1Eh i 000111 [4Th =101 11100040 | 70h 142
0311111 |1Fh »81 1001000 |48 =102 1110001 | 7R =143
00000 | 20h =82 1001001 |49k «10.3 1110010 | 7 =144
00001 |21k =83 1001010 |44k| «104 110011 | 73h =1d5
000D |23 =H.4 1001011 [&Bh| «10.5 1110100 | 7 =148
MO0 |23 8.5 1001100 [4Ch| 108 1110101 | 78 =147
Q103100 | 24n -H.8 1001101 [4Dh| «107 1Hd10 | 7éh =148
0100101 | 25h 8.7 1001110 [4ER| -10.8 1101 | T =148
03110 | 26 -H.8 1001111 | &Fh =108 11110040 | 78h 15
03111 | I -89 1010000 | 50 =11

aker =15
Q0000 | 28h -7 10 (S5ih =7.1
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Mabas:

1. WSP_ONSN_O voltage cutpul k2 £15 W fodad value.
2. Wihan swiiching Modad ar Made1 the voltage oulpul =:
Model: VEP_D{+15) / VEN_O{-158) / VEPL_0(+3-+15)
Model: VEP_1{+3 - #1585}/ VvEN_1{-3 - -15) / VEPL_1{+3 - +15)

L= Bl 1
WP VER N +15 VEP_K+3—+15)
ViEaN VEN_-15) EMN_1]-3—-15)
VEPL WEPL_+3—=15 WEPL_1{+3—=1E)

3, Il gate volage & s o +-15e, +~100 1T will aulo comes source vwoltage as follows
. WEP- WSP_O7VEPL_D/VEP_1 /VEPL_1 =2v
. WVEN-WEMN_OfVEN_1>=-2y
For axample:

ol

syl |Voitge saming| Fal Vokage
e 1600 1
N T A
vER D T ey
VaN_D 154 .
a1 #54 +5
VEM_1 S S
VSFL 15 8
NCOMH | +iSuspBd | sdesidn]
ool | amepa | Beefad
NCORDC 2 2

4. Vallage seffing Bmit VSP_0 =VSPL_0 V5P _12VSPL 1

Rasticlion
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3)R02H (POF): Power OFF Command

RO2H Bit
Inst/Para RW DICX D7 D& D5 D4 D3 D2 D1 DO Code
POF w 0 0 o 0 0 0 0 1 0 02H
1*' Parameter | W 0 5 5 - 2 E 5 - EDSE 00
NOTE: ~" Don't care, can be set to VDD or GND level

Description | -The command defines as :

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

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

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

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

floating.
1* parameter
Bit Name Description
EPD Discharge Trigger
0 EDSE |0 : Disable EPD discharge (default)
1 : Enable EPD discharge

Restriction | This command only active when BUSY_N = "1".
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4)RO3H (PFS): Power off Sequence Setting Register

ROZH

InstiFara

DICX

OoF | D6

Ds

D1 oo

PFS

il

(i] a

Li]

=
=]
=

03H

1* Parameter

1

T_VDPG_OFF [1:0] =

T VDS OFF [130]

2™ Parameter

ViEP_LEN[30]

YEP BT

3 Pammmeter

Ezzzg

i

XOM_DLY[30]

#OM_LEN30]

44h

NOTE: <" Dont care, can be sel to VDD or GND level

Description

=The command defines as ;

1" Parameter;

Bit

Mame

Description

T_VDS_OFF

Power off sequence of V5P AVSN
00: 20 ms (default)

01 40 ms

10: 680 ms

11. 80 ms

5-4

T_VDPG_OFF

00: 20 ms (cefaull)
01: 40 ms
10: 60 ms
11: 80 ms

Fower off sequence of WGP and VGN

2™ Parameter

it

Mame

Descrption

VWGP_EXT

WGP extension hme
0o0D: Oms

0001 - 500 ms
0010 1000 ms
0011: 1500 ms
0100: 2000 ms (default)
0101 : 2500 ms
0110: 3000 m=s
0111: 3500 ms
1000: 4000 ms
1001 : 4500 ms
1010: 5000 ms
1011: 5500 m=s
1100: 6000 ms
1101: 6500 ms

VGP_| BN

100

000
0001 :
D010
001 1:
0100:
0101:

Oms
500 ms
1000 m=s
1500 ms
2000 m=s
2500 ms (default)
10110: 3000 ms
D111: 3500 ms
1000: 4000 ms
1001 : 4500 ms
1010: 5000 ms
1011: 5500 ms

When power off, the length of time WVGF stay
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T100: 6000 m=s
1101: 6500 ms

3P arameter.
Bl Mame Description
M OM enable time
QO0D0: Dms
D001 : 500 ms
D010 1000 ms
0011: 1500 ms
0100: 2000 ms (defaul)
0101: 2500 ms
0110; 3000 ms
0111: 3500 m=s
1000: 4000 ms
1001: 4500 ms
1010; 5000 ms
1011; 55800 ms
1100 6000 ms
KON delay time
D000 Dms
D001 : 500 ms
0010 1000 ms
0011: 1500 ms
0100 2000 ms (defaull)
0101: 2500 ms
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms
1100: 6DOD ms

3-0 XON_LEN

=4 XON_DLY

Restriction
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5)(R04H) (PON):Power ON Command
RO4H Bit
InstiFara RAW | DICX D7 D6 (8] D4 03 D2 (B} ] Do Code
POMN W 0 ] 0 0 0 0 1 0 0 4H
NOTE: =" Don't care, can be st fo VOO or GND level

Description =The command defines as :

® After power on command, diver will power on base on pOWer on Segquence.
® After power on command, BUSY _N signal will drop from high to low. When finishing the

power on sequencelbase on PWR command), BUSY_N signal will rise from low to
high.

Restriction

This command only adtive when BUSY N =17
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6) RO6H (BTST): Booster Soft Start Command

ROGH Bit
Inst/FPara R | DICX | DT D8 05 D4 D3 02 M 0o Code
BTST W 0 0 ] ] 0 0 1 1 0 06H
1" Parameter W 1 - - - PHE_SFT 1] PHA_SFT[110] 0h
7™ 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 [50] 07h
6" Parameter | W 1 - - PHC_ON [5:0] 02h
7" Parameter | W 1 E - PHC_OFF [51] a7h
=The command define as follows:
1s: Parameter;
Bit Mame Description
Soft start period of phass 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[50] |Desoiption| Bit]5:0] |Description
[ ] strength1 010110 strength23 101100 strengthd 5
000001 strangth? 010111 strangth2d 101101 sirengthdf
o0ooi0 strangth3 011000 strangthzh 109130 strengthd?
000011 strangihd 011001 strength26 101111 strengthds
Description 000100 sirangths 011010 strength2? 110000 sirengthad
G001 sirengthé 011011 sirength28 110001 strengthS0
000110 sirength? 011100 sirength20 110010 sirengthS1
00011 strengthd o110 sirength30 110011 sirengthh2
001000 sirengthd o1nao strength31 110100 strengths3
Dnwing 001001 sirangth10 o1mnn strangth32 10101 sirength5d
;HT %an.; 001010 strangthii 100000 strength3d e strengthS5
PHE ON & 001011 strength12 100001 srangth34 110111 sirengthS6
PHC_ON 001100 strangth13 100010 strengthls 111000 sirengthST
o1 strangthi4 100011 srength3& 111001 strengthS8
001110 strangth15 100100 sirength3? 111010 sirength50
001111 strangth 16 100101 strangth3s 111011 5 trengthl
010000 strength17 100110 sirength0 111100 sirangthi1
010001 strength18 100111 sirengtha0 111101 sirength&2
010010 strengih19 109000 sirangthid 1 111110 strengthE3
010011 strangthi20 101001 strengthd2 mim strengthtd
010100 strangth21 101010 strengthdd
01010 strangth22 10101 srengthdd
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Description Bitj5:0) [Description| Bit[5:0] [Description]| Bit[5.0] [Description

000000 Period1 010110 Period23 101100 Periodds
00000 Pariod2 010111 Panod24 101101 Paniodd4s
000010 Pariod3 011000 P eiod25 101110 Periodd?
000011 Pariodd 011001 Period26 101111 Parioddd
000100 Pariods 011010 Period2? 110000 Periaddg
000101 Pariodt 011011 Period28 110001 Periad50
000110 Period? 011100 Period2g 110010 Period5
000111 Peariods 011101 P eriod30 110011 Pariods2
Minimum [ 504 oog Paniodd 011110 Peniod31 110100 Panods3
ilzﬁl:lrgmn? oo1om Peniod10 o011 P enod32 110101 Period54
PHA OEE | 001010 Period11 100000 Pariod33 10110 Periodss
& 001011 Periad12 100001 Period34 110111 Period56
PHB_OFF ™ gp1100 Period13 100010 y—— 111000 PeriadsT
F‘HD%DFF 001101 Period14 100011 Period36 111001 Pariod5s
001110 Periodi5 100100 Period37 111010 PeriodS0
001111 Periodis 100101 Period38 111011 Periodb0
010000 Periodi? 100110 Period3® 111100 Period6
010001 Period18 100111 Periodd0 111101 Periadb2
010010 Period19 101000 Periodd 11110 Pariods3
010011 Panod20 101001 Feanodd2 mmmm Panodéa

010100 Period21 101010 Pariodd3

010101 Periodz2 10101 P esiodd4

Restriction
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7) RO7H (DSLP): Deep Sleep Command

ROTH Bit
Inst/Para RW | DICK D7 D6 D& D4 D3 D2 D1 0o Code
DSLP W i} 0 0 [i] il (i} 1 1 1 0TH
1¥ Parameter| W 1 1 i 1 0 [i} 1 a 1 ABh

NOTE: “"Don't 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-slkeep mode to save power.
The deep sleep mode would return to standby by hardware reset.

The only one parameter is a check code, the command would be excited if check code =
(AL,

Restriction | This command only active when BUSY N =17

8) R10H (DTM): Data Start transmission Register

R10H Bit
Inst/Para  [RAMW [DICX] OF DE | DS D4 | D3 02 D1 | DO |Code
OTM W i i 0 0 1 a 0 i 0 10H
£ D mods W i
1" Parameter W 1 Paxait Pxei2 Poeld Piela Ll
\ [Lily]
M" Pamameler | W 1 Pici{r-3) Pixel{n-2) Poxel{n-1) Pixal{n) il
NOTE: <" Don't care, can be set to VOO or GND lewe!
Description | The command define as follows:
The register is indicates that user star to fransmit data, then write to SRAM. While data
transmission complete, user must send command 12H. Then chip will start to send
dataNCOM for panel.
Fixel [1~n] 1:0]: 2-bit'pixel
Image Data DD =1 {defaull) DDX=0
Piseei]1 1] Giray level selact IF cutput LUT sedect Gray level seled IF output LUT seled
00b Grayd ogray 00 Gray3 ograyl3
01b Grayl ograyl1 Gray2 ograyl2
10b Gray2 ogray(2 Gray1 ograyi
ib Grayd ogray 3 GrayD ograyli
Data mapping exampie:
When DDX=1 Pixel1:0j=01 ->Gray level select=Gray1, follow LUT data output from | P output
port”ogray01”.
When DDX=0 Pixell1.0j=11 ->Gray level selkecl=Gmay0, follow LUT data outpul from IP outpul
port*ogray00”
Restriction

DKE Holding Company Limited
Page 250f57



DKE

Beyond

Expectation EPD Module User Manual
9)R11H (DSP): Data Stop Command
R11H Bit
Inst/Para RAW | DICX o7 D& D& D4 D3 D2 01 oo Code
OspP W 4] a L] L] 1 0 L] (1] 1 11H
1* Parameter| R 1 |Data_flag| - . . - - ; 2 y
NOTE: " Don't care, can be sef o VOO or GND level
Description | -The command defines as :
n'While finished the data transmitting, user must send this command to driver and read Data_flag
informma tion .
1s1 Parameter,
Bit Name Description
0: Driver didn't receive all the data.
7 Data_flag S h
= 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 0" and the refreshing of panel starts.
Resfriction | This command only actives when BUSY_N = =17,
10)R12H (DRF): Display Refresh Command

R12H Bit
Inst/Para RAN [ DICX b7 D& D& D4 D3 D2 D1 Do Code
DRF W 0 L] L] a 1 L] a 1 i} 12H
a4 ACIDC
1% Parameter| W 1 - - . 2 ’ = . Veon | 00
NOTE: %" Don't care, can be set to VOD or GND level
Description
-The command defines as :
While uzers send this command, driver will refresh display (data"/COM) baze on SRAM data and
LUT.
AC/DC VCOM:
0: AC VCOM, VCOM will follow LUTC when updating image. (defa ult)
1. DC WCOM, VCOM will always be VCOMDC when upd ating image
After display refresh command, BUSY_N signal will become "7
Restriction | This command only actives when BUSY_N = "1"
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11) R17H (AUTO): Auto Sequence
R17TH Bit
InstiPara R | DICX o7 D& D5 D4 b3 D2 &1 Do Code
Aulo Sequence W [} 0 0 [i] 1 0 1 1 1 1TH
1% Parameter W 1 Code{T] | Codefs] | Code{S] | Codef4] | Code{3] | Codef?] | Code{1] | Code[d] ASh

AUTO (0x17) + Code{0xAS5) = (PON—DRF—POF)
AUTO (0x17) + Code(0xAT) = (PON—DRF—POF —-DSLP)

Lescrption ) )
The command canenable the inernal 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, DSLE.

Restriction

This command only actives when BUSY N="1".

DKE Holding Company Limited

Page 270f57




DKE

Beyond

Expectation EPD Module User Manual

12) R30H (PLL): PLL Control Register

R30H Bit
Inst/Para REAN | DICX 07y D& Ds D4 b3 D2 01 oo Code
PLL W i} i 0 1 1 0 0 0 i 30H
1¥ Parameter | W 1 R R R Dyna | FRZ) | FRPY] | FRE] | ©2h
NOTE: “* Don't care, can be et to VOD ar GND level

Description -The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the
following frame rates:
bit3 Dynamic frama rale
1] Diis sble {dafauit)
Enabls
FR{2:0] | Framemte
L] 125 Hz
Vi) 25Hz
o010 50 Ha{defal)
ot BSHz
100 TSHz
0 BEH=z
i 00 He
20 He
remark -Horizental
1
heyme ]
—I_I H active |._I i
e —- !
1
oe 1 231 alk !
ff— " ——— — T — T — " — T —— — I--I
=\ertical
VEVIIC
_]—_[ WV active _I—I
P e e — |
2 I L= T3 L
de
I 351 himes [
i *,
Restridion
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13)R40H (TSC): Temperature Sensor Command

R40H Bit
Inst/Para R | DICX D7 D6 D& D4 D3 D2 D1 D0 Code
TS50 W o o i 0 i i [i] i 0 40H
1% Parameter | R 1 | comsm | peTsE | oeTss] | ooTsi (Demsid | osmsm | oemsin | Damsg .
2" Parameter | R 1 D¥TSE] | DWTSE | Do 5 . g F . 5
NOTE: " Don't care, can be set to VDD or GND level
LEscrphon -The command define as follows:
This command indicates the temperature value.
If R41H(TSE) bit7 set to 0, this command reads internal temperature sensor value.
If R41H(TSE) bit7 setto 1, this command reads external (LM7S) temperature sensor value
o ]
-—
— ]| I
e N n =1
-rr_a—l I—
TS[7-0y0[10:3] TG TS0 1C:3] TC) TSTOYDC:3] TG
11100111 -25 00000000 [i] 00011001 25
11101000 24 DDOD000T 1 00011010 26
11101001 -3 00000010 2 oD011011 27
11101010 -2 00000011 3 00011100 28
11101011 -21 00000100 4 000111 et
11101100 20 00000101 g 00011110 a0
11101101 -14 00000110 & 00011111 n
11101110 -18 DDOD0111 T 00100000 a2
11101111 -17 00001000 B 00100001 33
11110000 -16 00001001 a 00100010 34
11110001 -15 00001010 10 00100011 a5
11110010 -14 DDO01011 1 00100100 ]
11110011 -13 oD001100 12 00100101 ar
11110100 -12 00001101 13 00100110 ]
11110101 -1 00001110 14 00100111 30
11110110 -10 oDoo1111 15 00101000 40
1111011 -8 00010000 11 00101001 41
11111000 B 00010001 17 00101010 42
11111001 -7 00010010 18 00101011 43
11111010 E -] 00010011 19 00101100 A4
11111011 -5 00010100 20 00101101 45
11111100 - D00 10101 | 00101110 45
11111101 3 00010110 2 00101111 47
11111110 -2 0D010111 3 00110000 4B
1111111 -1 00011000 24 00110001 48
TS T(°C)
[i[i] +{
01 +1.25
10 +05
11 +H1.75
Restriction This command only actives when BUSY N ="1"
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14)R41H (TSE): Temperature Sensor Calibration Register

R41H Bit
InstiPara RAW | DICK o7 D& )] D D3 b2 [5]] []¥] Code
TSE W 0 Q i a ] 0 Q i i 41H
1* Pammeter| W 1 TSE = = ol | ToE | Tolm | Tom To0) 0oh

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

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 '=', whilk 0 is *+'; 1 is '~
2. TO[2:0): mean temperature offset value

Bit MName Description

I emperature level;

QDD0:
000 1:
0010:
001 1:
0100:
0101:
o110;
0111%:
1000:
{001:
1010:
101 1:
1 100:
1101:
1110

30 TO[3:0]

+°C (default)
+.5°C
+1°C
+1.5°0
+2°C
+2 5°C
+30
3.5
=4°C
-3.5°C
-3C
-2.5"C
-G
-1.5°C
=1

1111: -0.5"C

0: +0.0°C (default)

1. +0.25°C

Internal temperature sensor enable

0 Internal temperature sensor enable . (gefault)

1: Internal temperature sensor disable, using external temperature
SENSor.

4 TO[4]

7 TSE

Restriction

This command only actives after RO4H{PON)
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15)R42H (TSW): Temperature Sensor Write Register
R4z2H Bit
Inst/Para RMW | DVCX o7 D6 D& D4 03 D2 D1 Do Code
TSW W [} [i] 1 i} Li] i} [} 1 (i} &2H
1" Parameter | W 1 WATTR{7]|WATTRIS] WATTRIS]|WATTRI4] [WATTRE [WATTRE] [WeT TR WaTTRE]|  00n
# Parameter | W | WHSE[T] |WMSEE] |WMSE[S] | WMSE] | WMSE[3] | WMSE[Z] |Whise[) [wwmselg |  oon
3™ Parameter | W 1 WLEB[T] | WLSE[S] | WLSEIS] | WLSE4] | WLSE[3] | WLSB] | WLSE[1] |WLSEo] | o0k
NOTE: <" Don't care, can be set fo VDD or GND level
Description -The command defines as:
This command writes the temperature.
1* Parameter:
Bit Name Description
2-0 | WATTR[2:0] | Pointer setting
5-3 WATTR]5:3] | User-defined address bits (A2, A1, AD)
12C Write Byte Number
00: 1 byte (head byte anly)
7-6 | WATTR[7:6] | 01: Z bytes (head byte + pointer)
10: 3 byles (head byle + pointer + 1st parameter)
11: 4 bytes (head byle + pointer + st parameter + 2nd pammeter)
2™ Pammeter:
Bit Mame Description
7-0 | WMSB[T:0] | MSByte of write-data to external temperature sensor
3™ Parameter:
Bit Mame Description
7=0 WLSB[7:0] | LSByte of write-data to external temperature sensor
Restriction This command only actives after RO4H(POMN)
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16)R43H (TSR): Temperature Sensor Read Register
R43H Bit
Inst/Para W | DVCX o7 D6 D5 04 D3 D2 P1 D0 | Code
TSR w i i 1 0 0 Q a 1 1 43H

1* Parameter R

1

RMSE{T] | RMSBE5] | RMSB(5] | AMSBHM] | RMSE[2] | RMSBER] |RMSE{1] | RMSE{0]

#™ Parameter R

1

RLSB[7] | RLSE(S] | RLSE[S | RLSE{4] | RLSE{3] | RLSE(Z] | RLSE(1] | RLSEM]

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

Description ~The command defines as:

This command reads the temperature sensed by the temperature sensor.
1* Parameler:

Bit Mame Description

7=0 RMSB[7:0] | MSByte of read-data from external lemperature sensor
2™ Parameter:

Bit Name Description

70 RLSB[7:0] | LSByte of write-data from external temperature sensor

=M

I'=K

Laluiatay]

I5E I

e — T M1

]
itk

Ll

Restrction This command only actives after RO4H(POM)
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17)R50H (CDI): VCOM and DATA interval setting Register

R50H Bit
InstPara RAWVY | DICX o7 D& os D4 D3 D2 o Do Code
CDI W i i 1 i 1 (i i [i] [i] S0H
1* Parameter| W 1 VBOfZ | vBD{] | veD @] | DOx coiE] | cogz) | cogy | coug) 4Th

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

Description

-The command defines as:
This command can set 2 kinds of parameters, 1.VCOM to data out put interval (COH)

ﬁDt[E:ﬂ]: This command indicates the interval of YCOM and data out put. When setting the vertical
back porch, the total blanking will be keep (55hsync).

Bit Name Description
“Veom and data inlerval
0000: 17 hsync
0001 :16 hsync
0010:15 hsyne
0011:14 hsyne
0100:13 hsyne
0101:12 hsync
0110:11 hsyne
30 COIf3:0] 0111:10 hsyneldefzul
10008 hsyne
1001 :8 hsync
1010:7 heyne
10116 haync
11005 heyne
1101 4 hsyne
1110:3 hsyne
1111:2 hsyne
Imsermal
= WIOUIM need do e ready
Delore SRE e dum oRrpR
|
Il | :
o N T P I R O B B B
! i
i
NCOM ensns] !
bonc i  fi e ! i
VCO ! Frame X VOO i X Frame N+1 YVOOM
I | N i
I i i
Soume de | L;-' . ) | —
o : :\ Fame N dun _’1 ; — T
i i
"l ; !
i I |

|
Cl

H e i g

5 hegmeC T semting ( fixad)
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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 BitT-5 Description IP sotting for Border LUT
TOK VBZ0] CET select
Doa Floaling WA
001 Grayd border bukE01M
i oo Gfay2 bordar bui=010
011 G a1 border bul=001
100 Geayld border bul=000
0040 Gy ayd bordar bul=000
001 Grayl border bul=001
1 {dakull) 010 Grayd border bul=010
011 Grayd border buE0N
104 Floating A

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

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

Boarder output will follow FOPT definition being defined in RO0h,

Restriction

DKE Holding Company Limited
Page 340f57




DKE

Beyond

Expectation EPD Module User Manual

18) R51H (LPD): Lower Power Detection Register

R51H Bit
Inst/Para RMW | BICK | D7 [8]:] D5 D4 D3 oz o1 DO | Code
LPD W 0 0 1 o 1 a i o 1 51H

1® Parameter

R 1 - - - - - - - LPD -

NOTE: " Don't care. can be sef to VOO or GND leval

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 (LVSELY)).
1* Parameter:
Bit 0 LPD
0 Low power input.
1 Mormal status.
cvD || LPD command | | LPD parameter | |
C5B | | | [
SDA Il | | value |
BUSY_N | |
Restriction This command cnly actives when BUSY N ="1"

DKE Holding Company Limited
Page 350f57




DKE

Beyond

Expectation EPD Module User Manual

19)R61H (TRES): Resolution setting

RE61H Bit

InstiFara RAW |DICX]| D7 D& [8]5] D4 03 D2 D1 DO |Code

TRES ] 0 0 1 1 Q 0 0 0 1 &1H
1* Parameter | W 1 " y 5 - . - HRES(g) | HRES(E) | Don
7 Parameter| w 1 | HRES(T) | HRES(S) | HRES(S) | HRES(4) | HRES(I) | HRES(E) o o O0h
3 Parameter | W i . . - - - - vRES(9) | vRESE) | 00n
4" Parameter | w 1 | vRES(T) | VRES(S) | VRES(5) | VRES(4) | VRES(Z) | VRES(2) | VRES(1) | VRES(D) | 00h

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

Drescription

-The command define as follows:

When using register:

Horizontal display resolution(source) = HRES
Vertical display resolution{gate) = VRES

Mote:
Mo matter HRES[S:8LHRES[1:0) VRET[9] value being filled, it's always be 00b.

Channel disable calculation:
GD : First G acive = G0O; LAST active GD= first active +VRES[2:0] -1
5D : First active channel: =50 ; LAST active SD= first active +HRES[S:2]"4-1

EX 1764206
GD: First 5 active = G0
LAST active GD= 0+2096-1= 285; ((53285)
S0 : First active channel: =50
LAST active SD=0+444-1=175; (S175)

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

Festriction

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

R&5H Bit

InstiPara RAN |DICK o7 D6 05 5T 03 02 01 oo Code

GSST W 0 0 1 1 0 ] 1 0 1 65H
1" Pammeter | W 1 - 2 . - - - S starffd] | S_stard[e] | 00K
2™ Parameter [ W 1 5_stad(T] | 5 starff] | 5_stan[5] | 5_stadjd] | 5_starff3] | 5_stari]?] i] a 00h
3™ Parameter | W | . - - - . . G_star(g] |G starfs} | oon
4" Parameter | W 1 |G starf7] | G_sleni] | G _star(s] | G starf4] | G_starf] | G starf?] | G_stert[1] | G_starfo] | 00N

NOTE: =" Dont care, can be sat to VDD or GND level

-The command define as follows:

Mote:
Mo matter S_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
2.5_Start{8:0] describe which gate line is the first scan line

Restriction | 5 Stan should be the muliple of 4

21)R70H (REV): REVISION register

RTOH Bit
InstiPara RN | DNCX o7 D& 05 O 03 0z )| oo Code
REV w 0 0 1 1 1 0 0 0 0 TOH
1* Parameter R | 0 0 0 0 o i} i i 03h
2" Parameter R 1 0 o 0 0 o 0 1 0 0Zh
3" Parameter | R 1 i o 0 0 o 0 o 1 01h

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

Description -The command defines as:

1* & 2™ & 3 Parameter:
Bit Description

-0 CHIP_REWV

Restriction
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22)R80H (AMYV): Auto Measure VCOM register

R&0H Bit
Inst/Para RW | DICK o7 D6 Ds D4 03 n2 01 Do Code
ANV W 0 1 0 0 i} i} [i] 0 0 BOH
1* Parameter| w 1 Fi1] FIO] | AMNVTLT] | AMVTID) [ XON AMVS Ay AMVE 00h

NOTE: <" Don't care, can be set to 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 Nama Description
ANMVE: Auto Measure Veom Sething
0 AMVE 0 Ao measure VO OM disable (default)

1: Auto messure WCOM enable

AMVY; Analog signal

i ANV 0. Get Vieom value from RE1h{default)

1:Get Veom value in analog signal

ANNS: setling for Source output of AMY

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

1: Source output VSPL_0 during Auto Measure WVCOM perniod.
A0ON; setting for all Gate ON of AMY

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

1: Al Gate ON during Auto Measure VO OM period.

The sensing time of VCOM detection

D0: 55 (gefault)

£ad

KON

S=d AMVT:0) 01:10s
10: 158
11: 208
The sensing points of sampling time
00: 2 (default)
01: 4
75 P1:0) 10:8
11: 16
Sampling time = the last guarter of sensing time (T) VCOM =
average of N points. N=24 8,16
Sourca woltage
Vo ; ]
St of Vioom confolad by sensing mode e
The last quarar of ssrEng ima
BUSY M :

=
Weam Sensing _|

Awerage of Mpant N=24 8,15

Restriction This command only actives when BUSY _N =17

DKE Holding Company Limited
Page 380f57



Beyond
DKE Expectation EPD Module User Manual

23)R81H (VV): VCOM Value register

RE1H Bit

Inst/Para RAW | DICX o7 5] D5 04 b3 b2 01 oo Code
W w 0 1 0 (i} 0 0 0 0 1 B1H

1* Parameter R 1 = WiE] W ] W] W] W2] Vi1l W] S

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

Description | -The command defines as:
This command could get the VCOM value

1" Parameter:
Hit MName Descnpticn
WOOM valus

eyt Tl

WCOMED] |Voltage(V)] VWCOM[ED] (Vollage(W)| VOOMED] |Vollage{V)

DODD000| 00h a 0011100 (1Ch -1:4 QiT100038h| -Z28

00DO00T|0th| -0.05 1101100 -1.45 (0111001 |38h| -2.85

OO0 00| Db 0z Q100000(20h -1.6 0111100 [3Ch -3

0OD0I01|05h | -0.25 pID000Y (21h| -1.65 0999901 |3Dh| -3.05

0000 1 10{ 0Bh 03

0ODD111|0Th| <035 pIDOD1T(ZE3h| -0.75  |ONT999T |AFR| A5

0O01000( 08H EiE] 0100100 [24h -1.8 IOO0000 400 -3 3

JO0101 Of0AR IE- 0100110 [26h d 33
000101 1|0BR| -0.85 0100 Th| -1.85 -3.35

60 Wi6:0) OO01101/0Dh| 065 0101001 |20R 208 1000101 [45h| A4S

08 1101 100 [2Ch -2.2 1001000 | 480 36

0010110{ 18h 0110010 (32h -2.5 1001 1M0[4ER| -38
0010911 1Th| -1.15 |0110011(33h| -255 (1009991 |4Fh| -3.85

0% 1000( 180 -12 0110100 (340 26 10 0000 | 506 -

Do1100t| 16| -1.25  [o110901(35h] 285 | ofter -4

DO19010|1AR| 13 |D11D410|38hK| -27

pO11011(1Bh| -1.35  |0190111|37h| 275

Restriction
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24)R82H (VDCS): VCOM_DC Setting Register

R&2H Bit

Inst/Para RW | DICX | D7 D6 D5 D4 03 D2 D1 DO | Code
VDCS W 0 1 i 0 0 [i 0 1 [i B2H

MTF WG

1* Parameter| W 1 i |vocsiel [vocsis] |vocsi4) [vocsa) |vDcs ) [vDes 1) | vDos o] | oon

NOTE: “" Dont care, can be sat o VOD or GND level

Description | -The command defines as:
This command set the VCOM DC value. Driver will base on this value for VCM_DC.

151 Parameler:
Bt N ame Descriplion
WEOM valus

VOOMED [Mokage(v)] VCOMED] |Vollage(V)] VCOMES: 0] |vVolsge{V)

00 QD000 | 06 | Ofdefauit) JOD11100|1ChH -14 011 1000|38h 28

OOO0001 [Oth| 005 J005101|1Dh| -1.45 J0T11001[38h| -Z8BS5
JO0OD0ND | 0Fh | 0.1 o011 10[1Eh| -15 011 1010{386h| -2.9
DOOO0TY [O3h | 015 J005191|1Fh| -1.55 019011 [3Bh| -295

000000 | Oah | 0.2 (0100000 |20 -18 0111100 [3Ch -3

0000101 [O5h| 025 0100001 |2th| -165 |D111109 [3Dh| -305

OOO0110|08h | -0.3 |0100010|2h| 17 011110 [3Eh| -31

pOOD111(07h| 035 |o10001e 23| -17s  |omtaen jaFn| -2is
00D1000(08h| 04  |otodico|24n| -12  |ioocopoleon| a2
DOO100T (00h| D45 |0100100)28h| -1.85  |iwooooot|ewh| -22s
0001010(0an| 05  |otopttolzen| 1o |iooootoasn| aa
pO01011 [0Bh| 055 |o100111|2m o5 |1oo0011[43n]| -3as
poo1100joch| 06 |oiowooojzen| -2 |icoowoojesn| 3a

0001101 [00R| 0BS5S 0109001 |26 -2.05 1000101 [45n]| -345

&0 VDCS[6:0]
poo1110j0ER| 07  |oiowowofean| -2z1  |ooomolen| s
po01111|0Fn| 075 |owotonifeen| 215 |iooDeis jamn| -ass
p010000(10n| 0.8  |owonioofeon| 22 |icosooolesn| e

"y
(=]

00 10001 (11h| -0A5 0104101 2Dh| -225 [1001001 |[48h| -365

MO11102Eh| -23 1001010480 -3.7

-
-
7

[=]
L=

00 10101 | 150 -1.05 2 43 001501 (400 -8
0018110186 | - 25 |wooitiolaEn| -as
0010 | -145 |o190011(33h| -255 (1001111 [4Fh| -285
0011000180 | -t.2  |0110100(34h| -268 |w010000|SOn| -
0011001186 | -125 |0110101(28h| 265 | oher 4

0011010[1AR| -1.3  |0110110(38n| 27

O 11011 18R] -138 |otwoivi|ath| 27s
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=4

MTP_VCM

Follow MTF VCOM value in MTP mode
0: From the setting of M TP (defaull)
1:From the setfing of register

Restriction

25) R83H (PTL): Partial Window Register

REBIH Bit
Inst/Para RM |DICX]| D7 D& D5 D4 D3 b2 01 0o Cods
PTL w il 1 ] L] ] i a 1 1 &3H
1* Pammeter| w ' z = B 2 5 HRSTG] | HRSTE] | 00N
Enj Farameter| W HRST]7] | HRST[E] | HRST]S] | HRST[4] | HRSTR] | HRST 2] . - i S]]
3" Parameter | w 2 : i - HRED{E] | HREDIE | o0R
4" Parameter | w HRED[7] | HRED{E] | HREDIS] | HRED{4] | HRED(3] |HRED]Z] - - 0k
5" Parameter | w - - = E vRSTE] | vRsTE | oom
6" Parameter | W WRET]7] | vRETE] | vRST] | vReTH] | vRsTR] [vRsTia [ vRaTy [ vremo | ook
7" Parameter W - . - - . Wi @ | vRED[E] | O0Oh
8" Parameter | w VRED[] | VREDIS] | vREDIS] | vRED(] | vRED(3] | vREDR] | vRED(] | vRED(e) | oon
& Parameter | w ' - . - . - PMODE | 00k
NOTE: " Don't care, can be set to VDD or GND level
Description ~This command sets partial window.
MName Description
HRST[9:2) Horizontal start address
HRED[9:2] Horizontal end address. HRED must be greater than HRST.
VRET[8:0] \Vertical start address.
VRED[9:0] \Vertical end address. VRED must be greater than VRST.
0: disable partial mode(default)
PRI 1: enable partial mode
Mote:
Mo matter HRST[1:0] HRST[3:8] HRED[2:8), VR ST[9],VRED[9] value being filled, it's always
be 00b.
No 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
InstiPara R | DICX D7 D& ] Dy D3 Dz D1 Do Code
PGM W 0 1 a 0 1 a 0 0 0 g0H
MNOTE: <" Don't 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.
Restriction
27)R91H (APG): Active Program
R81H Bit
Inst/Para RAW | DICX D7 Dé D5 D 03 D2 D1 0o Code
APG W 0 1 0 0 1 0 0 0 1 31H
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.
28)R92H (RMTP): Read MTP Data
R82H Bit
Inst/Para RAN [DICK] D7 D& 0S5 b4 03 o2 D1 Do Code
RMTF W i} 1 i [} 1 L] a 1 G2H

1* Parameter | R 1 Drummy L

2™ Parameter | R 1 The data of address (000 in the MTP 5

3™ Parameter | R 1 The data of address ()01 in the MTP s

4" Parameter | R i -

5" Parameter | R 1 The data of address (n-1) in the MTP <
=1 | 5 | ]
Farameter

m" Parameter| R 1 The data of address () in tha MTP x

NOTE: “"Dontc

are, can be sef to VDD or GND level

Description

=T he command define as follows:

0x17FF

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 =
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| Satting A2h :.:.

Into Program Mode
[ RSOH)

¥

I ‘Wirilte datal RLOH) I

W Apply VMTP= 10.1V

I Activate program (R31H) I

Check Busy_n=1.then
Remoye WHTF

h 4

Chii_CRC=calculate by IC.

HMTP_CRC=Bwm ssiting by User

Chi_CRC=0{defaut value)
MTP_CRC =0 default value)
Chi_CRC=MTP_CRC
CRC_STATUS=1

[ =]

----- -y

Vo pam_statirazn I

| FRP R

e p—

{ Finish, Reset ]

The sequence of programming MTP{Extemal power)
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R4Dh=78
Setting Azh
RO1h=0F, 0047 A7 47,47

Into Program Maode
{RITH)

i

I Write data[R10H) |

]

I PON[RO4H) |

* Chack bissy_n=1, delay Shms

I Activate program [RF1H] |

* Chack Busy_n=1

I POFF[ ROZH]) |

Check Bisy_n=1

[ T

And chezice a6
s Chi_CR C=0 default valuss)
Tt cod MTP_CRC=0[default valwe)
oot 7 Chik_CRC=MTP_CRC
s CRC_STATUS=1
CRC cal culate

¥

Ohik_CRC=calculst e by IC.

MTP_CRC=Bunn & etting User

I CRC_STAT[REEh) 1

| S

————— -

I PGM_STAT[RAZN) i

( Finish, Reset ]

The sequence of programming MT F{Internal power)

Restriction

This command only actives when BUSY N="1"
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29)R9EH(REV?2): REVISION?2 register

RSEH Bit
Inst/Fara RAN | DICK o7 o] 05 D4 03 b2 01 5]} Code
REVZ W 0 1 i i 1 1 1 1 i 9EH
1® Parameter R i L] a a 0 a a 0 1 01ih
=The command defines as:

1* Parameter:

Bit Description
7-0  |CHIP_REV

Description

Restrction

30) R9FH(RMRB) Read MTP Reserved Bytes

R39FH Bit
Inst/Para RAW [DICX] D7 D6 DA D4 03 D2 D1 DO | Code
RMREE W a 1 0 L] 1 1 1 i 1 GFH
1* Parameter R 1 Dummy 00h
Z™ Parameter R 1 The data of address (x16F 7 in the MTP ooh
3 Parameter R 1 : 00h
R 1 : 0oh
a7" Parameter R 1 s 00h
58" Parameter | R 1 : 0oh
101" Parameter | R 1 The data of address Ox175A in the MTP 0o
=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.
Festriction
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31) RE3H (PWS): Power Saving Register

RE3H Bit
InstPara |RMW |DICX] OF 06 D& D4 03 02 D1 Do Code
PWS W 0 1 1 1 0 0 0 1 1 E3H
1* Parameter| W 1 VG OM_WES:0] S0 W30 o0h

NOTE: <" Dont

care, can be zef fo VOD or GND level

parameters.

VCOM_W: VCOM power saving width (unit = line period)
VCOM_ VW3]

= This command is set for saving power during refreshing period. If the output voltage of
WCOM / 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

i
—_
>7

Vo OM H Fraime N VCOM
1
i
Description Source L i :{: Frame N data
| ]
SD_W: Source power saving width (unit = 500nS), SD_W==520G
y B2cpEo] ?25-’5 35“'1I
I : : i
Gate I !
il e—— 5
i ] i
]
S:nurm}K Lo ok }— Line n+1 Data
s
50 VW3]
Restriction
32) RE4H (LVSEL): LVD Voltage Select Register
RE4H Bit
Inst/Para RW | DiCX o7 D& D5 D4 03 D2 D1 Do Code
LVSEL W 0 1 1 1 0 0 1 1] 0 E4H
1* Parameter| w 1 - - 3 - E 2 LD SELL1 0] 03h
NOTE: “" Dont care, can be sef to VOO or GND level
Desoiption | | wh_SEL[1:0): Low Power Voltage Selection
LVD_SEL[1:0) LVD value
oo <22V
o1 <23V
10 <24V
11 < 2 5 \/ (default)
Restriction
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8. Block Diagram

2.060 Panel

Data bus (5P1)

Contrel Bus

Resistor&Capacitor

M C U Power Circuit

PCBA
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9. Typical Application Circuit with SPI Interface

Connector1*24

J1

D2
vGeL HT' ' —
1 o1 g I GDR ‘ ;
RESE 3
Ill ==c3 ° Ic5 SH2 —
L1 '|||_| I SCL 6
Vel AR > VGH TSDA 7
1 ] BS 8
ca D3 BUSY 9
RES# 1?
i B —7
a — ;
VDDIO 5
= § Vel I g
= '||| Ics VDD 8
9
|1C7. VSH1 20
R1 1 VGH 21
cs || VSL 22
1 VGL 23
cal VCOM 24
= T
Part Name Value Reference Part
Cl C(;4C§(539C6 luF Voltage Rating:25v
C2C3 1uF Voltage Rating:50v
R1 2.2Q 0603, +/-1% variation
D1 D2 D3 Diode MBRO0530
Ql NMOS Si1308EDL. Si1304BDL
L1 47UH CDRH2D18/LDNP-470NC
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10 Typical Operating Sequence

10.1 LUT from OTP Operation Flow

System power

l

Reset the EPD driver IC

Power on

l

Load image data

l

Display refresh

l

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

Enter FITI Command
SPI(0x66 ,0x49,0x55,0x13,0x5D,0x05,0x10)(0x4D,0x78)(PSR,0x0F,0x29)(PWR,0x07,0x00)(POFS,0x10,0x54,0x44)
(BTST_P,0x0F ,0x0A,0x2F,0x25,0x22,0x2E,0x21)(CDI,0x37)(TCON,0x02,0x02)(TRES,0x00 ,0x98,0x01,0x28)
(0xE7 ,0x1C)(PWS,0x22)(0xB4 ,0xD0)(0xB6 ,0x6F)(0xE9 ,0x01) (0x30,0x08)

{

Power on
SPI (0x04)

Y

Check BUSY pin

v

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12)

}

Check BUSY pin ‘

Power off
SPI (0x02)

}

Deep sleep
SPI (0x07,0xaS)
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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
) 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,

—A()° —0()°,

> High-Humidity Operation T=40°C, RE=90%, 500k

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. Put in 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: 18~28°C
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

TFT

12.4 Display are

Zone B
Zone A 4

Viewing area H Fe CI

1C

12.5 Ghosting test method

Three-color ghosting is measured with following transition from horizontal 4 scale pattern to

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

waveform provided by DKE.

Y-Y RY W-Y B-Y
e 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

Defect

NO. Item Standard level Method Scope
) Clear display Display complete
1 Display Display uniform MA
ﬂ
2 Bla(;l;/o\?;hlte D<0.25mm, Allowed
0.25mm<D<0.4mm-. Visual
N<:4 allowable inspection

D>0.4mm is not allowed

— L MI
! Visual/

L<0.4mm,W<0.1mm Inspection card | Zone A

Black/White lines | negligible

3 (No switch) 0.4mm<L<1.0mm
0.Imm<W<0.4mm
N=<4 allowable
L>1.0mm ,W>0.4mm is not
allowed
4 Ghost image Allowed in switching process MI inzgzg?ilcm
Flash points are allowed when
5 Flash dot / switching screens MI Visual/ Zone A
Multilateral Multilateral colors outside the Inspection card | Zone B
frame are allowed for fixed screen
time
Segmented Selection segments are all
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
- L ¥
B/W spots w
/Bubble/ —t Visual
! Foreign bodies/ DEawp2 MI inspection Zone A
Dents D<0.25mm negligible
0.25mm <<D<0.4mm N<4 allowable
D>0.4mm is not allowed
Zone A
2 Glass crack Not Allow MA Visual Zone B
3 \Dirty Allowed if can be removed MI / Micrescope | Zone A
Zone B
X<3mm,Y<0.5mm And without
affecting the electrode is permissible
Chips/Scratch/ Visual Zone A
4 MI .
Edge crown / Microscope | Zone B
2mm<X or 2mm<Y t=not
counted.and without affecting the
electrode , permissible
N: Width
Length
W<0.1mm,L<5mm, without affecting
the electrode , n<2
o Visual
5 TFT Cracks _ MA / Microscope Zone A
~ Zone B
L by
Not Allow
6 Dirty/ foreign Allowed if can be removed/ allow MI Ylsual Zone A/
body / Microscope | Zone B
C broken/ FPC IMW‘ 1
FPC broken/ FP 0 Visua
7 oxidation / scratch ” MA / Microscope Zone B
Not Allow
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L<0.4mm,W<0.lmm 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:
9 /TFT chromatic | X<3mm, Y<0.3mm Allowed MI
aberration TFT chromatic aberration :Allowed

Visual Zone A
/ Microscope | Zone B

D<0.2mm, allow
0.2mm<D<0.35mm ,n<4 allow
10 Electrostatic point | D>0.35mm is not allowed MI
(n<5 items are allowed within 5 mm
in diameter)

PCB (Circuit area) damaged Not
Allow

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
Edge glue height/ | Length excluding

Edge glue bubble | Edge adhesives bubble: bubble
Width

<1/2 Margin width; Length
<5.0mm. n<5

Surface scratch but not effect protect MI Visual
function, Allow Inspection

Thickness<PS surface(With protect film):
Full cover the IC;

Shape: Visual
The width on the FPC<0.5mm (Front) The Inspection
width on the FPC<1.0mm (Back)
smooth surface, No obvious raised. MI

Visual

/ Microscope Zone A

PCB damaged/
11 Poor welding/
Curl

MI

Zone B

12 MI

13 Protect film

14 Silicon glue

_FPL
15 | Warp degree (TFT M f
substrate) t MI Ruler

[}

Color difference in
16 COM area (Silver | Allowed
point area)

Visual
Inspection
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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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