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1. Over View

DEPGO150RYF660F27 is an Active Matrix EPD all-in-one driver with timing controller for
ESL. The sources have 2-bit outputs per pixel to support white/black/red/yellow. The 1.50 inch
active area contains 200%200 pixels. The module is a TFT-array driving electrophoresis display, with
integrated circuits including gate driver, source driver, MCU interface, timing controller, oscillator,
DC-DC, SRAM, LUT, VCOM. Module can be used in portable electronic devices, such as
Electronic Shelf Label (ESL) System.

2. Features

€200x200 pixels display

@ High contrast High reflectance

@ Ultra wide viewing angle Ultra low power consumption

@ Pure reflective mode

@ Bi-stable display

€ Commercial temperature range

@ Landscape portrait modes

@ Hard-coat antiglare display surface

@ Ultra Low current deep sleep mode

@ On chip display RAM

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

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

Temperature Range(C)

000
64 63 63 63

TYP L*

) MIN L* 62 62 62 62

White State e <0 <0 <0 20
b* <25 <2.5 2.5 <2.5

TYP L* 9 9 9 9

Black State 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* 55 63 66 66

Yellow State MIN b* 53 36 60 60

MAX a* 18 18 18 18

Ghosting <2 <2 <2 <2 delta E

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

DKE Holding Company Limited
Page 50156



DKE 223,
Expectation EPD Module User Manual

4. Mechanical Drawing of EPD Module
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5. Input/output Pin Assignment
No. Name /o Description Remark
1 NC Do not connect with other NC pins Keep Open
2 GDR O | N-Channel MOSFET Gate Drive Control
3 RESE I Current Sense Input for the Control Loop
4 NC Do not connect with other NC pins Keep Open
5 VDHR C | Positive Source driving voltage(Red)
6 TSCL O | I2C Interface to digital temperature sensor Clock pin Note 5-6
7 TSDA I/O | I2C Interface to digital temperature sensor Data pin Note 5-6
8 BS I | Bus Interface selection pin Note 5-5
9 BUSY N O | Busy state output pin Note 5-4
10 RST N I Reset signal input. Active Low. Note 5-3
11 DC I | Data /Command control pin Note 5-2
12 CSB I | Chip select input pin Note 5-1
13 SCL I Serial Clock pin (SPI)
14 SDA I/O | Serial Data pin (SPI)
15 VDDIO P Eszsrfleerc tSeljipgvli}tfhfc\); C1:r11terface logic pins It should be
16 VDD P | Power Supply for the chip
17 GND P | Ground
Core logic power pin VDD can be regulated internally
18 VDDD C | from VCI. A capacitor should be connected between
VDD and VSS
19 VPP P | FOR TEST Keep Open
20 VSH C | Positive Source driving voltage
71 VGH C \P/OSVITf Supply pin for Positive Gate driving voltage and
22 VSL C | Negative Source driving voltage
73 VGL C \P]ocwoeli/[ S;llllacpl)l\}; Sp]in for Negative Gate driving voltage
24 VCOM C | VCOM driving voltage

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

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

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

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

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

Note 5-5: Bus interface selection pin

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

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

6. Electrical Characteristics

6.1 Absolute Maximum Ratin

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3 to +6.0 \Y
Logic Input voltage VIN -0.3 to VCI1 +0.3 \Y
Operating Temp range TOPR 0 to +40 °C.
Storage Temp range TSTG -25 to+70 °C.
Optimal Storage Temp TST Go 2342 °C.
Optimal Storage Humidity HST Go 55£10 %RH

Note:
1. Maximum ratings are those values beyond which damages to the device may occur.Functional
operation should be restricted to the limits in the Panel DC Characteristics tables.
2. The storage time is within 10 days for -25°C ~70°C.
The display screen should be kept white and face up.

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.

.. Applica . .
Parameter Symbol Condition lelial:nc b Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - A%
Logic supply voltage Vai - V(I 23 3.0 3.6 A%
Core logic voltage Vop VDD 23 3.0 3.6 \Y
High level input voltage Vi - - 0.7 vcr - vl \%
Low level input voltage Vi - - 0 - o3ver | v
High level output voltage Von IOH = 400Ma - X)Ci - - \%
Low level output voltage VoL IOL =-400Ma B B a EI(;IE A%
Typical power Pryr Va =3.0V - - 9 - mW
Deep sleep mode Pstpy Vca =3.0V - - 0.0012 - mW
Typical operating current IoprI_VC Ve =3.0V - - 3 : mA
Image update time - 23 °C - - 20 - sec
DC/DC off
Idslp_Vc No clock 4 )
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#
BSI=H 3-wire SPI SDA SCL CS# L RES#

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

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

supports Write mode and Read mode.

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

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

Note: 1 stands for rising edge of signal

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

CSB = ’—
_| ,_
o _AIFLAAAANA AARAAN] | L
(MPU to
Driver)
/C —‘ |
o OEOEEEEEH PEeEEEEEC IOEEEEEEE
Command P, parameter e —— — g parameter -
~ —_—
CSBcanbe “H" between parameter/ CSBeanbe “H" between paramefer/
command. And SCL. SDA, D/C are invalid parameter. And SCL, SDA, D/C are
during CSB=" H" invalid during CSB=" H"
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6.3.3 MCU Serial Interface (3-wire SPI)

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

csB

[ [
wPotose | T TLILFLALFLALALA [ PR | AL

Driver)
AR.0 OCOOCCOSEN ¢ EECOCCO Y TECCECOC

P Command e | parameter - parameter
TR R T
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

CSB

L'I:R3S
vy

Tess i Tscvew

i ElzT.v.w
sCL ‘szTsuw
DiC il
TSDS TSDHI
SDA - t X #
s YSZ D7 D6 D5 X e X Do X

4 pin serial interface characteristics(write mode)

) f z’f“j&

C$B —mm
Vi

Tess Tacvew Tesa e Tenw
T Tscd
v Lok Toow
5CL ‘1—7[ Tsmw 4 T
Toes Tocn
|
i o
DiC S Z
Tac Tacc Ton
l—»] o= e

(D%){;‘D—Z( D7 X D6 X D5 XZ: X Do :K
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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 Tesn 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)

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

scL Tsiw 35 ns |SCL “L" pulse width (Write)

Tscver 150 ns |Serial clock cycle (Read)

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

SDA Tson 30 ns |Data hold time

(DIN) Tacc 10 ns |Access time

(DOUT) - :

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

D/iC
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)ROOH (PSR): Panel setting Register

ROOH Eit
InstiPara |RAWN|DICK] D7 8l D5 D4 03 o2 b1 D0 |Code
PSR W 0 0 0 a 0 0 0 Q i 00H
17 Parameter [ w 1 RES[ | RESIO | PET_MODE E uo SHL sHO M | RET_ M | oFn
7 Parameter | W 1 |t En - FOPT VOMZ |TS_ AUTO| TIEG MORG [vC_Lutz | ooh

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

Description -The command defines as :

1* parameter

Bit Mame Description
RST_M funiction
1: no effect. (defaulf)

¥ RETM 0: Booster OFF, Register data are set to their default values,
and Source/Boder/Ncom: floating
SHD_N function

" SHO N 0 : Booster OFF, register data are kept, and Source/Boder/\Vcom

i are kept OV or floating.

1 ; Booster on. (default)
SHL function

5 SHL 0: Shift left: First data=Sn—3n-1 ...~ 52 «Last data=S1.
1. Shift right: First data=S1-52 — ... —=Sn-1-—+Last data=Sn.
(default)
UD function

5 ub 0:Scan down; First line=Gn—G1 —. . —G2—-Last line=G1,

1:Scanup; Fimst line=G1-—+G2 —... +Gn-1—-Last line=Gn.

(default)

Hower switch operation mode

0:FPower 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 128x2096

10: Display resclutionis 128x250

1. Display resolutionis 112x204

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  (default)

NORG

WCOM status fundion

0 : No effect (default)

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

TIEG

WM power off status function
0 : Mo effect (default)
1 : Fower off, WGN 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 : Mo effect (default)
1 :VCOM is always floating

FOET funchon

0: Scan 1 frame after waveform finished(defzult)

T, No scan afler waveform finished and switch the source channel
guiput to Hiz.

LUT_EN

LUT selechon sething
0 : Using LUT from MTP{default)

1 o Using LUT from register

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

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

Motes:

1. Mon-select gate line keep &t VG for DSP/DRF and Al

Z. Dummy soumce ling follow LUTC for DSPIORF

2:When SHO_N become low, DCDC will tum off. Register and SRAM data will keep until
VOO turn off. 50 cutput 2nd YEOM will base on previous condition. It may have two
condition: 0% or floating.

4. When RST_N become low, driver will reset. Al register will reset to default value, All of
the driver's functions will disgble . SourcalGate/Border N COM will be released to floating

Restriction

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

RMMH Bit
Inst/Fara RAW | DICX o7 [ B]5] D& D4 03 D2 5] oo Code
W W 0 0 0 0 0 0 0 L 1 01h
1® Parameter | W 1 - - E - |V_MODE|VSC_EN |wDS BN |vDGE_EN| omn
2" Parameter | W 1 = < z : - - |vepnvern m| oo
3 Parameter | W 1 - SPL 0 e 00h
4% Parameter | W 1 = 'SP 1 164 0ok
5" Parameter | W 1 2 WEN_1 (81 00h
6" Parameter | W 1 - VSPL_1 [0 00h
MOTE: =" Don't care, can be set to VDD or GHND level
Description -The command defines as:
1% Parameter:
Bit Mame Description
Gate power selection.
0 VDG EN () : Bxtemal gate pover from VGPAVGH ping.
- 1 : Inlamal DCOE function for generate VGPAVGN. {dekull)
Source power seleciion.
1 vDsS EN 0 : Exlernal source power from VEPASN pins.
= 1 : Imtemal regulator function for generate VERNEN (defsul)
Sounca L\ power seledion.
2 VEC EN 0-: External souwrce power fom VEPL pins,
= 1 : Indesnad reguisior funciion for pensste VEPL (delaull)
[Source Power swichang maode
3 YW MODE I docadde el
= 1: Modei
Z2nd Parameter:
Bit Mame Description
WGEPN Voltage Level,
00 VER=20 v, VON=20v  {defaull)
1-0 VGPN 101: ViGP=1T v, VGN=1Tv
10: WGEP=15 v, VGN=-15v
11: WEP=10 v, VGN= 10w

DKE Holding Company Limited
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el & 44n & Gih Parameder: Infemal VEP_TAVEPL_OF YEPL_1 power sabaclion

Bl | Name Descrpion
httornal VEP B WEPL powsrselociion

EfEa] ol g B [E0] W alts e 1 i] Walagely
D000:000 | 006 3 Q0I0 | 25h 71 1000 D | 53 11.2
00000071 |0k kR Q101010 | 24k 72 THO01T | 530 11.3
0000010 | 0% a2 01011 |28k 73 10100 | 5y 11.4
0000011 |03k 3 031100 |2Ch 74 1313101 | 588 11.5
0003100 | Qe 34 0101101 |208 75 10110 | 58 11.8
0000101 |08 35 0101110 | 2ER 78 T | 57 1.7
0000110 |08k 38 0101111 | 2FR 77 101000 | 58 11.8
0000111 |07 a7 0110004 |30k 748 THADD | 55 11.8
0001000 |08 38 13001 |31 748 1011010 | 580 12
0031001 | 08h 349 01100 [ 3% 8 11011 | 58h 12.1

0 0 |0AR ] 0110011 |33k 81 110D |50k 122
0001 | d.1 010100 | 3R B2 11101 | 506 123
0001100 |0Ch 42 0110101 |38 83 11110 | 5ER 12.4
00107 |0 43 M10110 |38 B4 111111 | 5FR 125

00010 | 186 53 01111l | 3Fh 23 1101000
010111 | 17 53 1000000 | 400 94 1101001 13.5
0011000 | 18R S 1000001 |10 95 01010 138
OO0 | 1R 5.5 1000010 | 425 348 111 |BBh 137
0011MME 140 508 1000011 |43k a7 T10110& |60h 138
0111 18R BT 10000 | S48 9.8 111101 | &Dh 138
0011108 |1Ch 5.8 100D |45 29 H110 | GER 14
0311101 |10 5.8 PO T |46 1 1101111 | 6Fk 14.1
0011110 |1ER 3] 1000111 |47k 11 1110000 | 7 T2
011111 |1Fh 8.1 1001000 | 480 102 1110001 | Tk 143
0100000 | 206 8.2 1010 |49 10.3 11101 Q | 73 T4
0100001 | 218 8.3 1001010 |44k 10.4 1110011 | TH 145

134

DO0T 110 |0En| 44 onai [am| &5 TI00000 | G0N | 126
DO0T117 |0Fn| 48 011i000 |38h | &6 100001 | 8N | 127
0010000 |10 | 48 0111001 38w | &7 1100010 |62 | 128
ad o Gl giii040 |[3an| &8 NO001T | B3 | 128
VS Nowow |1n| 48 0111011 |38h| &8 1100700 | Bah 13
2 wame g [[D00Oi 1| 43 0111100 |3Ch g 100107 |8 | 13
64 & |[oowmioo [ 5 010 |30n|  ad 110010 |88 | 132
WELD Moot |1 51 I EI S 1160111 |6 | 133
B
=l
AN

010000 |23 6.4 1001011 |&Bh 10.5 1110100 | Tan 145
0100011 |23 8.5 1001100 [4Ch 18 1110101 [ T8 147
00100 | 240 6.8 1001101 [406 10.7 1010 | 76 148
0100101 | 230 a7z 1110 |4ER 10.8 111011 | Thh 149
OO0 |28 68 1001111 | &0 10.9 111000 | 78 15
Q100111 |2 6.4 1010000 | 506 1 e 15
01000 | 280 7 100 | 516 111

DKE Holding Company Limited
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R

Al Pasamalss [Memal VBN 1 power selaciion

BH' | Mame . Drasesiolion
infomal VBN padwor solaction.
= L Ra| Walkacef] i [E] Walinged) b 5] Wokadely |

Q000000 | 00 =3 001N |29 7.1 10130 | 52 =112
0000001 |01k =3, 1 131010 | 28R =7.2 1a01 | &3 =113
0000010 |0 =3.2 0101011 | 28R =7.3 110130 | 5 =114
0100011 |03 =33 O 1100 |2Ch =7.4 1010131 | 55 ~11.8
0000 100 | Odn =34 HI1101 |20 =T.5 1110 | 58 =118
0000101 |08 «3.5 0110 | 2ZER =T.8 1O | &6 117
0000110 | O8h =38 Q¥H111 | 2Fh =T.7 1011000 | 580 «118
0000111 [T =3.7 HAGDID | 30 -7.8 110 | 536 -11.8
Q01000 | 08h =38 10001 | 318 -7.8 11010 | 580 =12

0001001 |05 =38 HAGIH T |32 L] 101041 |58h] =121
0010 |0k =4 10011 |33 =81 1011100 |8Ch | =122
Q0011 |OER =1 13100 |38 =8.2 1110t | 506 -123
00 100 |OCH =47 13101 | 38 =H.3 1011110 |5Eh | =124

0001 101 |00h =4.3 M1M10 (38 =H.4 Wit |5FR| =125

00110 |0ER =44 Q1M1 (37 =8.5 1100000 |6 | -128
O 111 |OFh =45 11000 38k =8.6 TIH0E | Bth | =127
0010000 | 10h =46 0111001 (3% =BT 00010 | B3| -128
0010001 | 11h =47 411010 [3Ah =88 1100011 | B3| -129
00 10D | 12h =44 0Nt 3Bk =89 TI00100 | B8 =13
2 O | 130 =44 G111100 [3Ch = T | B5h | ~131
o0 W 0010100 | 18 ] 11 (306 =31 0010 | 66| =132

D01 | 150 =5 1 0111110 | 3ER =42 1100411 |6 | =133
10110 | 16 =H.2 M1Ti1t | 3Fn =543 1000 | 68h | =134
0010111 |17 =5.3 1000000 (4R =34 11000 | B | =135
0011000 | 18h =5.4 1000001 41k =3.5 1101010 |Gah| =138
Q01100 | 15 =5.5 10000 (42 =3.8 11t |68R| =137
001100 |1Ah =5.8 1000011 | 43R =4.7 1101100 |8Ch| -138
0011011 18R =A.7 10000 |48 =3.8 1101101 |80 | =138
0011100 |[1Gh =5.4 1000101 488 =3.9 1101110 | BER =14

ather =15

0011101 |16 =5.9 00010 | 46 =10 1101111 |6FRh | =144
11110 |[1En - 000t (47 | <101 1110000 | 7k | =142
0111111 |1Fh =f.1 1001000 (480 | =102 1110001 | 7R | -1£3
00000 | 206 =2 1001001 (4% | «103 11000 | 73| =144
0000 |21k =5.3 1001010 [£AR ] =104 MO0 | 7% | =145
OO | 2% =84 1001011 |4Bh| =105 1110100 | 7| =148
001 |23 0.5 1001100 |ACh| -104 1110101 | 78 | =147
Mg |24 =f.8 1001101 |4Dh| =107 MO0 | #h| =148
@aa101 |25 8.7 10T |4ER| =104 THOML | 7h | =148
110 | 28h -6.8 10011 | &Fh | =109 110040 | 78 =15
Q0111 |2 «8.9 100000 |50k =11
28

1000 - 101000 [S1k =71
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Mabes:

1. WSP. ONSN_O vollags Sulpul s £ 15 W fxed vakus.

2-Whean sediching Modead ar Mada the vollage oulpul i:
hodel: VEP_O{+15) / VEMN_0{-15)/ VEPL_D (+3-+1
hModet: VBP 1+3 - #18) I VBN 1{-3--15 I VEPL_1{+3 - +15)

5}
2
]

Micedat P
WEF VER D+ T5 VEPR_1+3—=1E)
WEN VEN_G-15) WEN_ {215
WEFL VEPL =318 VEFL_ 1 +3—+18)

For axampie:

3. Il gate volage & sef 1o +-15y, +-10, 1C wll auto cored] souce vollage as fodlows
. WEP- VEP_ OFVEPL_O/VEP_1IVEPL 1 =2y
I, WGEN-YEN_O /SN _12=-2y

syrinl  [VolBge sasng | Feal Vokags
P 10w =10
W L] = Wk
WEE O =15y +8n
WEMN_D =15y Ew
r— o +Ey +o
WEMN_1 S S
NEFL =15 =By
WDOMH =50 29} e i |
WL =15 =24 £ #H-Di)
SWDONIDC - P

4. \Valtage seling Bmit VSP_0 2 VSPL_0 , VSP_12VSPL_1

Rt chan

DKE Holding Company Limited
Page 180156



DKE :2:%o

EPD Module User Manual

3)R02H (POF): Power OFF Command

RO2H Bit .
Inst/Para RN DICX D7 D& D5 D4 D3 D2 D1 DO Code
POF w 0 0 0 0 ] 0 0 1 0 D2H
1% Parameter | W 0 = E 5 = F s - EDSE 00

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

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

RO3H

Bit

Inst/FPara

DICx | OF | De

Ds D4 b1

B

PFS

{E] i [t}

a a a a 1

1

03H

1* Parameter

1 =

T_VDPG _OFF [1:0] =

T_VDS OFF [11]

2™ Parameter

- RAN
W
W
W

1 WEP_LEM[AN]

WEP BT

7 Parameter

W 1

£OM_DL Y]]

HOM_LENEA]

NOTE: “" Don't care, can be set to VOD or GND fevel

Description

=The command defines as :

1= Pamameier:

Eat MName

Description

T_VDS_OFF

Power off seguence of V5P A/SN
00; 20 ms (defsult)

01: 40 ms

10:60 m=

1180 ms

T_VDPG_OFF

Fower off sequence of VGF and WGN
00 20 ms (default)

D1. 40 ms

10 60 ms

11: 80 ms

2> Parameter

Bt Mame

Cescription

VigF _EX1

[WViak extension ime
D000: Oms

D001 - 500 ms

D010: 1000 ms

001 1: 1500 ms
0300: 2000 ms (default)
0101 2500 ms
D110: 3000 ms

D111 : 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms
1100: 6000 m=
1101: 6500 ms

VGF_LEN

When power off| the length of time VGF stay
1o

000 0:
0001:
001 O
001 1:
0 100:
0t01:
0110:

oms
500 ms
1000 ms
1500 ms
2000 ms
2500 ms (default)
S000 ms
0111: 3500 ms
1000; 4000 ms
1007: 4500 ms
1010: 5000 ms

101 1: 5500 ms
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1100: 8000 ms
1101 6500 ms

3= P arameter.
Bat MName Description
M OMN enable ime
OO0 Dms
DO0T: 300 ms
G01G: 1000 ms
00t 1: 1500 ms
0 H00; 2000 ms (default)
0101 2500 ms
0110: 3000 ms
0111 3500 ms
1 D00D: 4000 ms
1001 : 4500 ms
1070: 5000 ms
101%: 5600 ms
1100: 8000 ms
MON delay time
Q000 Dms
DO01; 500 m=
0010: 1000 ms
001 1: 1500 ms
0H00: 2000 ms (defaull)
0101 2500 ms
0110 3000 ms
0117 3500 ms
1000; 4000 ms
1001 4500 ms
1010: 5000 ms
1011: 5500 ms
1100; 6000 ms

3-0 XKOM_LEN

7 =4 XONMN_DLY

Restriction

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

RO4H Bit
Inst/Para R | DiCK | D7 D& D5 D 03 D2 [5}] D0 | Code
POMN w 0 0 0 0 0 0 1 O 0 04H

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

Description =The command defines as:

& After power on command, diver will power on base on poOWer on seguence.

® 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.

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

ROGH Bit
Inst/Para RAN |DICK | D7 D8 D& Da BE] 02 D1 Do Code
BTST W 0 0 0 0 0 0 1 1 0 08H
| 1" Parameter | W 1 E PHB_SFT 11 0] FHA_SFT[i0] | 0Oh
7™ Parameter | W 1 E PHA_ON [5:0] 02h
7 Parameter | W 1 - PHA_OFF {5:0] 07h
4" Parameter W 1 - PHE_ON [5:0] o2h
5" Parameter W 1 E PHE_OFF [5:0] 07h
| 68" Parameter | W 1 B PHC_ON [50] 02h
7" Parameter | W i E PHC_GFF [51] 07h
-The command define as follows:
1s: Parameter:
Bit Name Description
Soft start period of phase A:
00 10mS (default)
1=0 FHA_SFT |01:20mS
10: 30m3S
11: 40mS
Soft start period of phase B:
00: 10mS (default)
32 PHB_SFT |01:20m3
10: 30ms
11: 40mS
Bit}5:0] |Description| Bit[50] |Desoiption| Bit]5:0] |Description
O00000 strengthi 010110 strength23 101100 streng 5
onoonT strength2 LoRLiEkR] shength24 101101 strengthdd
o000 siraingth3 011000 shrength25s 10110 strangthd 7
000011 sirangthd D1i001 shrangth2 104114 strangthd
Description 00100 strangths 011010 strengthz? 110000 strengthdd
000101 strength 0190114 strength2s 110001 strengths0
000110 strength? 011100 strenglh2d 110010 sirengths1
0001 strangthB 011104 sirength30 10041 sirangth52
001000 strengthi 011110 strangth31 110400 sirengths3
Cinving 001001 strengthi10 ol strength32 110101 strengths4
s::i”%mué 001010 | strengthd 100000 | swength33 Hoo strangthss
PH EI:DN & 001011 strengthi2 100001 swengthd4 110411 strengthSs
PHE_ON 001100 strangthia 100010 strength3s 111000 strangthsT
001101 strengthi4 1000711 strangth36 111001 strangthSE
0011190 strength1s 100100 strengthar 11010 strengthGa
o111 strengthid 100101 strangth3s 111011 strengthi&0
010000 strangthi? 100110 strength3d 111100 strengthiii
0490001 strengthif 100111 strengthdl 1111 sirengthi2
010010 strength1D 101000 strengthd 1 111110 sirength3
010011 strength20 101001 strengthd2 11111 strengthid
010100 strangthi21 109010 stengthdl
01001 strengthi22 10101 sirengihd4
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Description Bit}5:0] |[Description| Bif5:0] |[Descripion]| Bit{5:0] [Description

000000 Pariodi 010110 Period23 101100 Periodds
000001 Period2 010111 Pariod24 10101 Periodd6
000010 Pariod3 011000 Period25 101110 ParioddT
000011 Pariodd 011007 Period26 101111 "
000100 Pariods 011010 Pariod2? 110000 Parioddg
000101 Pariods 011011 —— 110001 Pariod50
000710 Pariod? 011100 Period20 110010 Pariod51
000111 Pariods D110 Period30 10011 Pariods2
Minimum [ a0 a0 P eriodo 01110 Period31 110100 Periods3
SEFH'?I_;F“D? 001001 Periad10 o111 Period3z 10101 Period5d
PHA OFF 001010 Perod11 100000 Peniod3 1010 Period5h
& 001011 Pariod12 100001 Pariod34 110111 Pariod56
PHBE_OFF ™ om0 Period13 100010 Periodi5 111000 Pariods?
PH[EGFF pon1 Period14 100011 Period36 111001 ——
001110 Period15 100100 Perioda? 11010 Pariod5s
01911 Parodié 100101 Panad3s 111091 PanodsD
010000 Period17 100110 Period30 111100 Pariodi1
010001 Pariod18 0011 Panoddl 111101 Pariodiz
010010 Panicd18 101000 Periodd 1 1M110 Pariods3
16011 Peniod2d 109001 Penodd42 Hmnrm Perniodéd

010100 Period21 101010 Pariodd3

010101 Period22 101011 Parioddd

Restriction

7) RO7H (DSLP): Deep Sleep Command

ROTH Bit
Irst! Para B | DICX 07 D& B5 [ 3 o2 9] B8] Code
DSLP W i 0 0 0 0 0 1 i i OTH
1* Parameter| W 1 1 0 i ] 0 1 o 1 ASh

NOTE: =" Don't care, can be sef to VOO or GND level

Description
The command define as follows:

After this command is transmitted, the chip would enter the deep-sleep mode to save power.
The deep sleep mode would return to standby by hardware reset.

The only one parameter is a check code, the command would be excted i check code =
OxAS.

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

R10H Bit
InstiPara  |RAW [DICK] O7F D& Ds | D4 03 D2 D1 DO | Code
OTM w i a a ] 1 ] a 0 0 10H
Z bit mode W 1
1" Parameler W i Poell P2 Pousid Fanetd 00h
w | 1 : 00h
M" Paramefer | W i Pinesi {3 Pioelir-2) Poiek{n-1) Fizalin) DOh

NOTE: <" Don't care, can be et to VDD or GND leve!

Description | The command define as follows:

The register is indicates that user star to fransmit data, then write to SRAM. While data
transmission compiete, user must send command 12H. Then chip will start to send
dataCOM for panel.

Fixel [1~nj 1:0]: 2-bit’pxel

image Data DD=1{default) DDX=0
Pixel]1:0] Gray level selact IP catput LUT select Gray level seled IP output LUT seled
00b Grayd ogray0l Crayd ograyl3
0ib Grayl ogray (1 Garay2 ograylE
10b Gray? ogran2 Garay 1 ograyli
11b Gray3 ogray (3 GarayD ograyl

Data mapping example:

When DDXA=1 Pxelt.0j=01 -=Gray level seled=0Gray 1 follow LUT data output from | P output
port'ogray0l”.

When DDX=0 Pixel1:0)=11 ->Gray level select=Gmyl, follow LUT data output from IF owtpul
port ogray00”

Restriction
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9)R11H (DSP): Data Stop Command
R11H Bit
InstiPara RMW | DICK D7 D& Ds D4 O3 Dz D1 Do Code
DsP W ] L] a ] 1 i a 0 1 11H
1* Parameter| R 1 Data_flag s - 2 > - % E -
NOTE: %" Dont care, can ba set to VOO or GND level
Description | <The command defines as :
m\While finished the data transmitting, user must send this command to driver and read Data_flag
information.
1=: Parameter
Bit Mams Description
7 Data fla 0: Driver didn't receive all the data.
—"33 " 14: Driver has already received all of the one frame data.
After “Data Start” (10h) or “Data Stop™ (11h) commands and when data_flag=1, BUSY_N
signal will become "0° and the refreshing of panel starts.
Restriction | This command only actives when BUSY N="1"

10)R12H (DRF): Display Refresh Command

R12H Bit
Inst!Para RAN | DICX o7 D& D& D4 D3 02 ]| Do Code
DRF w i o ] a 1 L] o 1 aQ 12H
1 ALCIDC
1~ Parameter| W 1 - - 3 - : : 2 voon | 0o
NOTE: %" Don't care, can be set to VDD or GND level
Cescription
-The command defines as .
While users send this command, diver 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 DCAWVCOM, VOOM will always be VCOMDC when updating image
After dizplay refresh command . BUSY N signal will become "0
Restriction | This command only sctives when BUSY_N =17
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11) R17H (AUTO): Auto Sequence

R17TH Bit
InstiPara B | DiCX D7 D& D5 D4 D3 D2 01 Do Code
Aulo Saguence W 0 0 0 0 1 0 i 1 1 17TH
1’ Farameter W 1 CodelT] | Codeff] | Codels] | Codeld] | Code{d] | CodefZ] | Codell] | Code{0] AGh
Description

The command can enable the internal seguence 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)

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

R30H Bit
InstiPara RAW | DICK o7 5] 05 D4 BE] 02 01 00 Code
PLL W a i i 1 1 o 0 0 30H
1¥ Parameter | W 1 - Dyna | FRIZ] | FRI] | FRI] | ©2h

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

Description -The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the
following frame rates:
b3 Dymamic frame rale
] Diis abla dafanilt})
Enabls
FR2:0] | Fremermie
i) 125 He
oo 25Hz
LR L] SO Hz{deqm |
o 45 Hz
oo ThHz
a BEHz
0 100 He
120 Hz
remark =Horizental
1
hesynec [
—I._l H active I_,I 1
PURRRIRE i S —! -
L]
* e Bidk ]
=\ertical
VEVRIC
_-\—I W active _|—i
P e e e e -
_ G L= i nro
de
[ 351 lines [
e *i
Restriction
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13)R40H (TSC): Temperature Sensor Command

R40H Bit
Inst/Para RMW | DICK D7 B3] b5 D4 03 D2 D1 Do Code
TSC W 0 0 1 0 i a Q 0 0 A0H
1* Parameter | R i | oSyl | catsEl | aTss | onTsi | o8ms3 | ososE | Damspn | camso
2" Parameter R 1 o TeE] | oy TS Do 3 z : F s
NOTE: =" Don't care, can be set to VDD or GND level
Hescrpion -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.
Iif R41H(TSE) bit7 setto 1, this command reads external (LM75) temperature sensor value
T e
R LI
— ]| 11111111
i i M=l
] ——
TS7.0/0110 3] TC TSF-0MO]10:3] T("C) TS0y 10:3] T O
11100111 -25 00000000 L] 00011001 25
11101000 -24 DO00000T 1 00011010 28
11101001 =23 00000010 2 011011 27
11101010 -22 00000011 3 00011 100 2B
11101011 =21 DO000100 4 00011 101 st
11101100 =20 00000101 5 00011410 30
11101101 -8 00000110 -] oo011111 n
11101110 -18 DO000111 Fi 0000000 3z
11101111 -17 00001000 B 00100001 3
11110000 -16 00001001 a 00100010 3
11110001 -15 00001010 10 0000011 a5
11110010 -14 Do001011 1 00100 100 e
11110011 -13 00001100 12 00100 101 ar
11110100 -12 00001101 12 00100110 38
11110101 11 00001110 14 00100111 0
11110410 -10 00001111 15 00101000 40
EERRLIERE -8 000 10020 16 0001001 41
11111000 -B 000 10001 17 00101010 42
11111001 -7 000 10010 18 o001 43
11111010 B D00 10011 18 00401 100 44
1111101 -5 000 10100 20 00101 101 45
11111100 =4 D00 10101 21 00101 110 A6
1111101 -3 00010110 22 oo 1 47
11111110 -2 000 10111 3 00140000 48
EARERAER -1 000 11000 24 00110001 40
T8 T{°C)
a0 +{
o1 +H.25
10 +0.5
11 H1.TE
Festriction This command only actives when BUSY N ="
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14)R41H (TSE): Temperature Sensor Calibration Register

R41H Bit
Inst/iPara RAW | DICX 0oy |5.5] 05 D4 {BK] B D ] Code
TSE W 0 0 1 0 i 0 i Q 1 41H
1* Parameter| W i TSE - - TOM] TO[) TOiZ] TOJ1] e i 0oh

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

Description

-The command defines as:

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

Reserve one temperature offset TO[3:0] for calibration
1. TO[E): mean '+ or '=', while 0is '+'; 1 i5 '«
2. TO[2:0]: mean temperature offset value

Bit

MName

Description

3-0

TO[3:0]

Femperature level.
0000: +0°C (default)
0001: +0.5°C
0010: +1°C

0011 +1.5°C
0100: +2°C

0101 +2.5°C
0110 +3°C

011t +3.5°C
1000; -4°C

1001: -35°C

f010; -3°C

{011 -25°C

1100: -2°C

1101 -1.5°C

1140: =1°0

1111 -0.5°C

TO[4]

0 +0.0°C (default)
1:+025°C

TSE

Internal temperature sensor enable

0 Internal temperature sensor enable (default)

1: Internal temperature sensor disable, using external temperatune
SEnsor.

Restriction

This command only actives after RO4H{POMN)
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15)R42H (TSW): Temperature Sensor Write Register

R4zZH Bit
InstfPara RM | DVCX D7 B D5 D4 03 02 D1 oo Code
TSW W o 0 1 0 0 0 o 1 0 42H
1* Parameter | W 1 WATTR[T] [WATTR{S] WATTRS] VAT TR4] [WATTR[2] [WATTREZ] [WaTTRI1} [WeaTTRiD|  0Oh
2™ Parameter | W i VWMSEI7] |WMSEE] [WHSES] | WMSER] | WMSE3] | WMSELZ] [WMss[] [wMseio | oon
3™ Parameter | W 1 WLSB[] | WLSBEe] | WLSBIS] | WLSE(4] | WLSE(2] | WLSBE] | wise[1] |wLseio] | ook

NOTE: “" Don't care, can be sel to VOO or GND level

Description -The command defines as:
This command writes the temperature.

1¥ Parameter:
Bit Mame Description
20 | WATTR[2:0] | Peinter setting
53 WATTR[5:3] | User-defined address bits (A2, A1, AD)
I2C Wirrite Byte Number
002 1 byte (head byte only)
-6 | WATTR[7:6] | 01: 2 bytes (head byte + pointer)
10: 3 bytes {head byte + pointer + 1st parameter)
11: 4 bytes (head byte + pointer + 1st parameter + 2nd parameter)

2™ Parameter:

Bit Mame Description

7-0 | WMSBIT:0] | MSByte of write-data to external tempemture sensor
3™ Parameter:

Bit MName Description

=0 WLSB[T:0] | LSByte of write-data to external temperature sensor

Restriction This command only actives after RO4H{FON)
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16)R43H (TSR): Temperature Sensor Read Register
R43H Bit-
Inst'Para | RAA | DICX b7 D& D5 04 D3 Dz D4 bo Code
TSR W a i) 1 i Q Q a i 1 43H
1* Parameter R 1 RMSE]7] | RMSE[S] | RMSEIS] | RMSEHM] | RMSEI2] | RMSEE2] [RMsE[1] | RMSED]| -
7 Parameter R 1 RLSE[] | ALSE(S] | RLSE[] | RLSE4] | RLSE3] | RLSE[Z] | RLSE]Y] | RLSEK)] -
NOTE: L7 Don't care, can be set fo VDD or GND level
Description <The command defines as:
This command reads the temperature sensed by the temperature sensor.
1* Parameter:
Bit MName Description
7-0 RMSE[7:0] | M5Byte of read-data from external temperature sensor
2™ Parameter:
Bit | Name Description
70 RLSB[T:0] | LSByte of write-data from external temperature sensor
=M
TR | TSR
Ci%‘lﬂ'ﬂf Ewﬁi
—— 11 1
40w I_| e
BUSY M ]
Restriction This command only actives after RD4H(PON)

DKE Holding Company Limited
Page 310156




DKE 223,
Expectation EPD Module User Manual

17)RS0H (CDI): VCOM and DATA interval setting Register

R50H Bit
InstPara RAN | DVCX o7 b6 D5 D4 k] D2 D1 0o Code
cDl W 0 0 1 0 1 0 i [i [} 50H
1* Pamameter| W 1 Ved{2] | veop | veow | DoDx CmE] | coEz | ooy | o aTh

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

Description | -The command defines as:
This command can set 2 kinds of parameters, 1.VCOM to data output interval (CD)

t:Dl[S: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 Mame Desciption
“Wieam and data interal
0000: 17 heyne
000716 haynt
0010:15 heyne
0071:14 haync
0100:13 heyne
0M01:12 heync
0110:11 hsyne

3-0 CDI3:00 0111:10 hayne(defaulh
10008 heync

1001 :8 hayns

1070:7 heyne

10176 hsyne

110005 hsyne

1101 4 hsyne

1110:3 hsync

1111:2 h&yne

Lol
L

VIO meed fo be ready
bl sramee dat cagpa

: i
It ]
xnt T N S O P O
| ]
'-.{'H!'.-E-:nnjhn: :
E-;.‘-::-hwk ! Frame N VOO . Xk.me N+ WIO0M
; l ' l ! —
‘ﬂ:;-j;“d-ﬂ i if Fame ¥ d=a :,.l“‘l i -y
— : |
1 [ I

Ui maeg

3 om0 sl ing (i)
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VBD[Z:0): Border data selection. (from LUT output by P port border_wi{1:0])

This register will make boarder pin output beng mapped to & certain gray Scais.

Bit4 Bit7-5 Description IP setting for Border LUT

TO%. T Gy el B
P Flaafing LA

001 Grayd bardar but011

a 010 Gray2 bewdar buE010

i1 Gray1 botder buE001

100 Grayd border bu=000

00a Srayl border bul=000

1 Giayl barder buE001

1 {d=Ell) 010 Sray2 Dexdar bul=010

011 GYayd bordar but=011
pLeLE] Floatirg il

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

Ex: Gray 1 waveform is mapping fo 15V without WCOM offset, the real output on Boarder pin
shall be 15V,

Boarder dulput will follow FOPT definition being defined in ROOK,

Hestriction
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18) R51H (LPD): Lower Power Detection Register
RS1H Bit ]
Inst/Para RMW | DICX | D7 DB D4 D2 D2 D1 Do Code
LPD W a a 1 i a i} a 1 51H
1% Parameter R 1 - - - - - - LPD _

NOTE: =" Dont care, can be sef 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 LFD="1", system input power is normal.

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

1* Parameter:

Eit 0

LPD

0

Low power input.

1

Mormal status.

CMD |

CSB |

LPD command

LPD parameter

—

s JUULH L HURRERRNRRRNRR N | —

DA

BUSY N

L

Restriction

This command only actives when BUSY N="1"
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19)R61H (TRES): Resolution setting
RE1H Bit
InstiFara R (DICX| D7 DB D& D4 D3 o2 (1] D0 |Code
TRES W a i 1 1 0 0 i 0 1 &1H
1% Parameter | W 1 - - - - - - HRES(D) | HRES{E) | O0h
2 Parameter| W 1 | HRES(T} | HRES(&) | HRES(5) | HRES(4) | HRES(3) | HRES(Z) i 0 0
¥ Parameter | W 1 = e z E 5 & VREAE) | VREGH) | Oh
4" Parameter | w 1 | vRES[T) | VRES(SE) | VRES(S) | VRES(4) | VRES(S | YRES(2) | VRES{1) | vRESIH | 00h

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

Drescription

-The command define as follows:

When using register:

Horizental display resolution({source) = HRES
Vertical display resclution{gate) = VRES

Miote:
No matter HRES[9:8] HRES[ 1:0),VRST[9] value being filled, it's always be 00b.

Channel disable calculation:
GO : First G adive = G0;  LAST active GD= first active +VRES[2:0] -1
S0 : First active channel: =50 ; LAST active SD= first active +HRES[S:2]*4-1

EX 17652096
GO: First G active = G0
LAST active GD= 0+206-1= 205; {({3288)
S0 : First active channel: =50
LAST active SD=0+44"4-1=175; (5175)

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

RESH Bit
Inst/Para BN | DICX D7 D6 D5 Dg b3 0z D1 Do Code
GSST w 0 L] 1 1 0 0 1 0 1 65H
1 Parameter | W 1 2 - - - - y 5 starfit] | S stari[e} | oon
2™ Parameter | W 1 S_stard[T] | 5_starff] | 5_stan[5] | 5_starif] | 5 _starf3d] | S_star]2] (i} a 00h
3" Parameter | W 1 - 5 . - . . G_strly] |G starfg) | 0ok
4™ Parameter | W 1 |G star{7] | G_starti] | G stare] | G star§4] | G _stanf3] | G starf?] |G stan{i] |G starf) | 00h

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

-The command define as follows:

MNote:
Mo matter 5_start[9:8], 5_start [1:0), VR ST[9] value being filled, it's always be 00b.

Description

1.5_Start [7:0] describe which source output fine is the first date line
2.G_Start|8:0] describe which gate line is the first scan line

Restriction | 5_Stant should be the multple of 4

21)R70H (REV): REVISION register

RTOH Bit
InstiPara BN | DICX o7 D& s D4 03 02 01 og Code
REV W 0 i 1 1 1 i 0 0 Q TOH
1* Parameter R 1 0 o i 0 o o 1 1 03h
oM e e ter R | 0 i il 0 i 0 i i 02h
3 Parameter | R 1 0 0 0 o a 0 o 1 01h

NOTE: " Doan't care, can be sel fo VDD er GND level

Description -The command defines as:

1* & 2™ & 3" Parameter:
Bit Description

7-0  |CHIP_REV

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

R&0H Bt

Inst/Para R | Dicx | O7F D& D5 D4 D3 D2 DA B0 | Code

ANV W i} 1 0 0 i} a 0 0 i} BOH
1 Parameter| w 1 P Fia] | AMVTEY] | AMTIO) | KON AMVE A AMVE O0h

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 _Namg Dascription
ANVE: Auto Measure Veom Setling
0 AMVE I Aulc measure VCOM disable (defaull)
1. Auto measure VUM enable
ANV Analog signal
i Al 0:Gal Veom wvalue from RE1hidefault)
1:Get Veom value in analog signal
ANYES: sething for Source output of AMY
2 AMVE 0: Source output OV during Aulo Measure VCOM period
{default)
1. Source output VSPL 0 during Auto Measure WVOOM perind.
XON; setting for all Gate OM of AMY
5 NON 0: Gate normally scan during Auto Measuare VCOM period,
{dedault)
1: All Gate ON during Auto Messure VOOM period.
The sensing time of VGO detection
00 55 (default)
Ged AMVTI 0] 01: 10s
10: 158
11 20
The sensing points of sampling time
00: 2 (default)
01:4
[C ) P{1.0) 108
11: 18
Sampling time = the last guarler of sensing time (T) VCOM =
average of N points. N=24 8,16
Eource woltage
e ! :
Stk of Vieom confmbed by sensing mode b R
The lasg quarter of sersing fime
BUSY N :
L
Woom Sansing _|
Awerage of Mpant N=24 8,16
Restriction Thiz command only actives when BUSY_N = "1~
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23)R81H (VV): VCOM Value register

RB1H Bit

InstiPara RM | DICK o7 B3] 05 B! D3 bz b1 B14] Code
W w [} i 0 0 0 o o [i] i E1H

1* Paramester| R ' - L O R, Y < S I = I R =
NOTE: %" Don't care, can be set to VDD or GND level

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

1" Parameter:
Bit Mame Cescription
VCOM value

VCOME:D] |VollageV)] VOOMIG:O] VoRage(V)| VOOMEND] |Voltage{V)

D000 0| O0h L Jo0T 1100 (108 -1.4

a
OO0000T|09h | -0.05 ODITI0T[1Dh| -L45 0019000 |30h| -Z85

Q00001 0 02h 0.1 0011118(1ER -1.5

=
=
=
=
Ey
[t
o

OOO00T1|03h | 015 PDITIIT|WFh| 155 090N |3Bh| 285

CHIEDD 00| Dah A2 0100000| 200 -15 0919900 | 3Ch -3

QOD0H01|05 | 025 0100001 |21h| -85 0181101 [3Dh| 305

00001 10| DBh 03 0100010 | Z2h 1.7 arng 0 |3En 31

Bo06111|0

=
- |
¥
k.
£
[~
=
o
&
™
L
oy
)
- |
o
=
L
T
I
i
i

00 000| O8h 04 0100100 (240 -1.8 TOO0000 | 40m 32
3

Q0000 | 0S| 045  p0TODT0% (256 -1.85 10000 |41k

0001 0[0AR 0.5 01001 10| 25h -1.8 Q0000 | 42n 33

0001 1|0Bh| 055 0M0BTI1(2Th| -85 (100001 |43h| -335

D001100)0CH 05 0101 000 [28h -2 TO00T00 | 4dh 34

g0 Wiie.0| Do01101|006h| 088 jo101001|206| 208 000401 |48s| -34S

QO0NT0|0ER| D7 0101090 (280 -2 10001 10| 480 3.5

QOO0 | 075 0101091 [28BR| 235 |1000% |4Th|  -B55

OT0000| 106 08 0101 100 2O 22 100000 | 480 A8

QOT0D0T|1%h | - <085 0101101206 225 [MO00R001 |48h | -365

potooto|teh| 08 joioitiojzEn| -23  |ooiow|dan| Az

0009193 | 005 101191 |3FR| 235 |90080011|4Bh| -3TE

QOI0100| 14h -1 010000300  -2.4 100V 00 |4Ch| -38

10T 95h | -1.08 (0150001 (31h| 245 |T001104|4Dh| -385

NO10110[ 180 0110010320 2.5 10011440 |4Eh 348

OO 1P| -%.15  |0480011|23%| 285 10094 [4Fh| 385

001 1000[ 180 12 QTI000 (345 25 10 10000 | 50h -4

=
.
4
e
-
o
=
[
)
=
5
o
(=]
4

-l

Restriction
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24)R82H (VDCS): VCOM_DC Setting Register

RE2H Bit

Inst!Para RAW | DICK b7 D& D5 D 03 Dz D1 [8]1] Code
VDCS W i} 1 i} 0 0 o 0 1 0 &2H

= ; T NS i | s esg
1" Parameter| W 1 ; VOCHE] | VDCSE] |VDCS (4] [VDCS]

]

NOTE: %" Don't care, can be set to V0D or GND level

i)
]
i
o
I

5 2] [vDCs ] |Voes o] oon

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

st Fammeater:
Hit Hame Dezcripfion

VEOM valus

VOOMED] nollageV)] VOOMEBED] |Volage!V}] VCOMED |VoEage{W}

S0 O0000 | 005 | Ojdefzult) [OOT1900(0CH| 14 0%11000128H] -28

DOO000T (Oh | . 000 J0011101100| -1.45 D111001]38h| -285
000000 | 026 | -0 CO14910|1B6| -15  Ou11010|38h| 2.6
DOO0OTT [Ih | 035 JODMIY111|1Fh| -1L.65: o110 |3Bh| -285

OOOOI0D | Qan | -0L2 JiO000D | 206 -8 0711200 [2Ch 2

OOOON0Y [O5h| DFE  JON0D00TY|Z9R| -1.65 Q0116900 [306R| -305
OOD0TH0|GEh | 03 JO0DD 10|23 -1.7 0111990 [3Eh 301

OO0 T [OTh| D35 JOI0D0YY|Z3w| -1LFE  JONTNENY [3Fh| -3iS

OOOE000 | 08h | -0 OIO0E 00 | 24h -8 FO00000 406 S

OOOI00Y Do | D45 JON00101|25h| -1.85  |T000001[4th| -325

OO0 |0an|  -05 OO0 10|28 -158 TO000E0 4 2 -3.3

001011 [0Bh| 055 JO100911(2Th| -1.685 |[1000091|43h| -335

poossoalocn| 06 Josowoolzen| -2 |oootoolsan| 2

&0 | vDcseo pootio1 jook| 085 |owoioot|zen| 208 |ooootfams| -3ac
CSlE:0)

po01110[0ER| 07 |osootofran| 2 poonolaen| 2.8

pontt11[oFn| 075 |omomottfean| 215 |wooin 47| -3s8

(CARTEHTRE -1 07 10000 | 300 =24 10091300[4ChH| -3.8

OO 10Tt 18h | -1 09 B00 10| 32h -25 1007110 [4Eh 38
DO E0A Y 1Th| -145  |O0t00DNY 33| 255 QO [4Fh| -395
00 11000 | 185 2 0 10900 [ 240 =28 104 D000 [506 =1
OO0 [ 19h | 125 |[D9N0900|3Eh| 268 ofner -
01010 1AR| -3 |0910% 10|28h -27

00 11041 [1Bh 35 |0%10 3T 275
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Follow MTPF VCOOM value in MTF mode
MTP vom | 0 From the setting of MTP (default)
i 1:From the setting of register

=~

Restriction

25) R83H (PTL): Partial Window Register

REBIH Bit
Inst/Para R DICK] D7 D& D5 D4 D3 Dz D1 0o Code
PTL w i 1 ] o | i i 1 1 83H
1" Pammeter| W ' : r F = E = HRETE] | HRSTE] | 00k
2™ Parameter| w ' HRST]7] | HRSTIE] | HRETIS) | HRSTI4] | HRSTRE] [HRS TR 7 E oon
3" Parameter | W L - . - . . - HREDNG] | HREDE] | o0n
4" Parameter | w 1 |HrEDE] |HREDE] | HREDE] [HREDE] [ HREDE [HREDIE . - ooh
5" Parameter | W ' = = F = = = vRSTE | vRsTig [ ooh
6 Parameter | w 1 |vrstr) | veste] | veestE] | vesTE) [ vesTil [vesTia | veemy [ vesmel | oon
7" Parameter | w 1 - - . : p : VREDW] | vRED(E] | oon
8" Parameter W 1 VRED[] |VREEDE] | VREDES] | VRED{4] | vREDNY] | VREDE] | VRED[] | VREDEO] palyl
& Parameter | w L . - - . - - - FPMGDOE 00h
NOTE: " Don't care, can be sel to VDD or GND level
Description -This command sets partial window.
Name Degeription
HRST[S:2] Horizontal start address
HRED[9:2] Horizontal end address. HRED must be greater than HRST.
VRET[9:0] Verical start address.
WRED[S:0] \Vertical end address. VRED must be greater than VRST.
: 0- disable partial mode(defautt)
PR E 1: enable patial mode
Mote:
Mo matter HRST[1:0] HRST[2:8] HRED[2: 8], VR ST[2].VRED[Y] value being filled, t's always
be D0b.
Mo matter HRED[1:0] value being filled. it's always be 11b.
Gates scan both inside and ocutside of the partial window.
Restriction
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26) R9OH (PGM): Program Mode

RS0H Bit
InstiPara RN | GICK D7 D& BSs Dy D3 D2 D1 Do Code
PG W 1] 1 0 1] 1 0 0 0 0 a0H
NOTE: =" Don't care, can be sel to VOD or GND level
Description | -The command define as follows:
After this command is issued, the chip would enter the program mode.
T he mode would return to standby by hardware reset.
Festriction
27)R91H (APG): Active Program
R81H Bit
InstiPara R | DICX o7 D 05 O D3 0z D1 Do Code
APG W 0 1 0 0 1 0 0 0 1 g91H
NOTE: =" Don't care, can be set to VDD or GND level
Description | -The command define as follows:
After this command is transmitted. the programming state machine would be activated.
Restriction | The BUSY flag would change state from 0 to 1 while the programming is completed.
28)R92H (RMTP): Read MTP Data
R82H Bit
Inst/Para B [DICX] b7 D& Ds b4 03 02 01 0o Code
RMTF W ] 1 0 1 0 il 1 azH
1* Parameter | R 1 Churmamy y

2™ Parameter

The data of address (000 in the MTP

3™ Parameter

The data of address GeD 01 in the MTP

4" Parameter

5" Parameter

The dataz of address (1) in the MTP

h“'|: m"i :II'I
FParameter

m” Parameter

The dats of sddress () infhe MTP

NOTE: “" Don't care, can be set to VOD ar GND level

Description

=T he command define as follows:

The command is used for reading the content of MTP for checking the data of programming.
The value of (n) is depending on the amount of programmed data, the max address =

0x17FF
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Into Frogram Mode
{RIOH)

¥

I Write datal R10H]) |

p Apply VMTP= 1001 W

Imnmqm [RZLIH} |

Cheach: Busy_n=1,then

R e WMTP

Chii_CRC=Mdefault value)
HMTP_CRC = defaul t value)
Chis_CRC=MTP_CRC
CRC_STATUS=1

MTP_CRC= Bun

Chki_CRC=al cul ate by IC.

sntting by User

=)

et |

I PGM_STAT (R A3N) ]

| P

T —

{ Firish, Reset )]

The sequence of programming MT P{Extemal power)
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RADh=78
Setting AZh

Y

ROIh=0F 004747 47,47

Into Program Muode |
[ RSOH )

|
¥
I Write data R LOH) |

¥
I |

PON [R04H )
* Check busy_n=1,delay 50ms
I.I'M:t.lm'be program {RS1H) |

4. Theck Busy_n=1

I FOFF[ ROZH) |

=MTP_CRC
CRC_STATUS=1

Chi(_CR C=0{ default vahse)
MTF_CRC=0{default valisa)

CRC calculate

w

Ok _CRC= calculat e by IC.
MTF_CRC= Bwm s tting by User

CRC_STATUS=D

I CRC_STAT[REEh) 1

Fadl

[ 57 ]

————— ke |

PGM_STAT[RAINh) i

| P e .

Finish, Reset

)

The sequence of programming MT F{Internal power)

Restriction

This command only actives when BUSY N="",
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29)R9EH(REV2): REVISION?2 register

RSEH Bt
Inst/Fara Ry | DHCX 37 D& D& [ 03 D2 8] B8] Code
REVZ2 w [i] 1 (1] i 1 1 1 1 1] 9EH
1® Parameter R i o 0 0 0 o i 0 1 O1h
~The command defines as:
1* Parameter:
Bit Description
Description
7-0 CHIF_REV
Festriction

30) ROFH(RMRB) Read MTP Reserved Bytes

R9FH Bit
InstiPara R [DICK] D7 D& b5 D4 03 D2 D1 D0 | Code
RMRE W (1] | 0 Q 1 i 1 1 1 aFH
1* Parameter R i Dumamy Qoh
2™ Paramater R i The data of address 0w 16FT in the MTP Ot
3™ Parameter R i : 0
R 1 : Oh
97" Parameter R 1 : Oi0h
o " Parameter | R 1 : 0h
101" Parameter | R 1 The data of address Ox 1754 in the MTP 00h
=-The command define as follows:
The command is used for reading the content of MTP Reserved Byte for checking the data
Description of programming.
This command could read these information from MTP directly.
Festriction
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31) RE3H (PWS): Power Saving Register

RE2H Bit
Inst/Para  [RAN |DICX| D7 D& b5 D4 33 bz Bd 81| Code
FWS W i 1 1 1 0 0 i 1 1 E3H
1* Parameter| W 1 VCOM_WI2:0] S0 W0] 0k
NOTE: " Dont care, can be sef o VOO or GND level
- This commard is set for saving power during refreshing period. If the output voltage of
VCOM | Source is from negative to positive or from positive to negative, the power saving
mechanism will be activated. The active period width is defined by the following two
parameters.
VCOM_W: VCOM power saving width (unit = line period)
VDM W3]
-+ e
WEYMC i |_|
i l
WE O H Frame N WG Ol >—C
; coipn; !
Description Sourca = :{': Frame N dats >7
SD_W: Source power saving width (unit = 500nS), SD_W<=32G
, SacpEn] '-'3333”]_
R .
! ]
Gate ) i
i e— 5
[ . i
i
Safos | : LT 1k }—4 Line N+t Date
b
S0 W3]
Hestriction
32) RE4H (LVSEL): LVD Voltage Select Register
RE4H Bit
Inst/Para RAW | DICX o7 D& Ds Dt D3 D2 b1 Do Code
LVSEL W 0 1 i 1 0 0 1 0 0 E4H
1* Parameter| W 1 - = 5 - = i VD SEL[1 0] a3
NOTE: L Dont care, can be set to VOO or GND level
Desaiption | |y SEL[1:0]: Low Power Voltage Selection
[VD_SEL[1:0] LVD value
o0 <22V
o1 < 2.3V
10 =24V
11 < 2.5 V (default)
Restriction
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8.Block Diagram
[am)
=
. v
E
4 12C bus -
: ‘ EPD
Temperature Data & control bus (SPI),
Se'nse.r < MCU Circuit Bl(r:(:l[l)f
Circuit 12C bus
(Optlonal) EPD Yver }vee
Capacitor | |Power Circuit
Circuit
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9. Typical Application Circuit with SPI Interface

Connector1*24

D1 D2 5
VGL oI
1 & B g _L il GDR ;
RESE 3
Illd— —c3 “ Ic5 SH2 z
L1 '||I_| I SCL 6
Vel A > VGH TSDA 7
L BS 8
c4 D3 BUSY 9
RES# 10
D/C# 1
=  —
GDR a SDA 4
VDDIO 5
-+ § ||| VCI i 2
Ll I8 VDD g
J1€7 VSH1 20
R1 | VGH 21
cs ] VSL 22
] VGL 23
co | VCOom 24
= Ll
Part Name Value Reference Part
Cl1C2 1uF 0603/0805, X5R/X7R, voltage rating : 50V
C4 C6 1uF 0603/0805, XSR/X7R, voltage rating :25V
3 c39c7 3 IuF | 0603/0805, XSR/XTR, voltage rating :25V
R1 2.2Q 0603/0805, +/-1% variation
MBR0530
D1D2 D3 Diod - Reverse DC voltage=30V
1065 - Forward current= 500mA
- Forward voltage =430mV
Si1308EDL. Si1304BDL
- in- =
QI NMOS Drain-source break volatage =30V
- Gate-source threshold voltage=1.5V
- Drain-source on-state resistance<400mQ
NR4018T470M. CDRH2D18/LDNP-470NC
- Fixed
L1 47UH .
v - 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

l

Reset the EPD driver IC

Power on

Load image data

Display refresh

Turn off Enter into deep
sleep mode
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10.2 OTP Operation Reference Program Code

System

{

Reset the EPD driver IC

'

(0x4D, 0x78) (ROO_PSR,0xOF, 0x29) (RO6_BTST,0x0D, 0x12, 0x30, 0x20, 0x19, 0x2A, 0x22) (0x30, 0x08)
(R50_CDI,0x37) (R61_TRES,0x00, OXC8, 0x00, OXC8) (OXE9, 0X01)

{

Power on
SPI ( 0x04)

!

Check BUSY pin

v

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12,0x00)

{

Check BUSY pin

Power off
SPI (0x02,0x00)

{

Deep sleep
SPI (0x07,0xa5)

DKE Holding Company Limited
Page 490156



DKE 223,
Expectation EPD Module User Manual

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()0

> High-Humidity Operation T=40°C, RH=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. Putin 20°C--25°C for 1hour after test finished, The function ,appearance and display performance
is OK.
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12.Quality Assurance
12.1 Environment
Temperature: 18~28°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

vAizk o

12.4 Display are

Zone B
Zone A 3

Viewing area [ FP C!

1CY.-

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 DKE.

Y-Y RY W-Y B-Y
20m|n 30min

YW R-W W-W B-W
YB R-B W-B B-B

1) Measurement Instruments: X-rite i1Pro

2) Ghosting formula: Refer to AE2000 calculation formula
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12.6 Inspection standard

12.6.1 Electric inspection standard

NO. Item Standard Defect Method Scope
level
. Clear display Display complete

1 Display Display uniform MA
A’If I |‘7

2 Bla‘;f(}:;h”e D<0.25mm, Allowed .
0.25mm<D<0.4mm. .
N<4 allowable g
D>0.4mm is not allowed

M1

L
W Visual/
Inspection card | Zone A

o L<0.4mm,W<0.lmm negligible
3 Black/White lines 0.4mm<L<1.0mm

(Noswiteh) 1§ | i< W<0.4mm
N<4 allowable
L>1.0mm ,W>0.4mm is not
allowed
. y o, . Visual
4 Ghost image Allowed in switching process MI . .
mspection
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
4 L L
.'/ffl h h
B/W spots L ¥
/Bubble/ Pt Visual
! Foreign bodies/ B=lkxM 2 MI inspection Zone A
Dents D<0.25mm negligible
0.25mm<<D<0.4mm N<4 allowable
D>0.4mm is not allowed
Zone A
2 Glass crack Not Allow MA Visual Zone B
/ Mi
3 \Dirty Allowed if can be removed MI lergdcope | Zone A
Zone B
x /’ h®
X<3mm,Y<0.5mm And without
affecting the electrode is permissible
Chips/Scratch/ Visual Zone A
4 Ml .
Edge crown / Microscope | Zone B
2mm<X or 2mm<Y t= not
counted.and without affecting the
electrode , permissible
o~ it
| e
Length
W<0.1mm,L<5mm, without affecting
the electrode , n<2
Visual Zone A
5 TFT Cracks ‘;M MA | / Microscope Zone B
e
Not Allow
6 Dirty/ foreign Allowed if can be removed/ allow MI Ylsual Zone A/
body / Microscope | Zone B
FPC broken/ FPC Visual
7 oxidation / scratch MA / Microscope Zone B
Not Allow
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L<0.4mm,W<0.lmm negligible

) 0.4mm<<L<1.0mm Visual
8 BW Line | 6 | mm<w<0.4mm MI /Ruler | 20m¢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 Visual
10 Electrostatic point D>0:3 Smm is not allowe.d ’ MI  NBrBscope Zone A
(n<5 items are allowed within 5 mm

in diameter)

PCB (Circuit area) damaged Not

PCB damaged/
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
| | Edge glue height/ Length excluding MI Zone B
Edge glue bubble | Edge adhesives bubble: bubble
Width
<1/2 Margin width; Length
<5.0mm. n<5
13 Protect film Surfape scratch but not effect protect MI Vlsuql
function, Allow Inspection
Thickness<PS surface(With protect film):
Full cover the IC;
14 Sili ] Shape: Visual
thicon glue The width on the FPC<0.5mm (Front) The Inspection
width on the FPC<1.0mm (Back)
smooth surface, No obvious raised. MI
_FPL
15 Warp degree (TFT 1
substrate) e 1 t MI Ruler
TET
t<1.0mm
Color difference in Visual
16 COM area (Silver | Allowed .
Inspection

point area)
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13.Packaging

TBD
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14.Handling, Safety, and Environment Requirements

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

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

wash with water and soap.

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

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

other rough environmental conditions.

Data sheet status

Product specification This data sheet contains final product specifications.

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

Application information

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

Product Environmental certification

ROHS

REMARK

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

Transport environment

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