“’@ WARAVESHARE

share awesome hardware

1.54inch e-Paper (G)

User Manual

4

&

4

Y
O‘F
’
.QOA

Yy -



Hi’i)@%?ﬂﬁﬁ% 1.54inch e-Paper (G)

User Manual

Revision History

Version Content Date Page

1.0 New creation 2025/02/12 All




1.54inch e-Paper (G)
User Manual

Contents

L. OVERVIEW ittt ettt et e e e e s sttt e et e e e e e e e e s e e e e aaeeeeeeeesas s abbbeeaeaeaeeeeeasanansssateaaaeaeeessesssnsssnnneaeens 1
A o = AN B U 4 = PP P PUPPPPPN 2
3. MECHANICAL AND OPTICAL SPECIFICATIONS ..eeitiiitititeetieeeeeiiiiettt e e e e e e sseieaeeeeeeeeeeesessssaabbeaeeeeeeeesssssnnsnnnns 3
4. MECHANICAL DRAWING OF EPD MODULE ..ciiieiiiiteeeeee ettt e e e s sivaeee e e e e e e e s s s s s sinbaaaeaaeaaeesessnnnns 4
5. PIN ASSIGNIMENT Lttt e et e e e e s s sttt e e e e e e e sssaaaae e e aaaaaeaeeessasaassssssaaaeeeeeessssssssssssenaaaeeeesesennnnssses 5
6. ELECTRICAL CHARACTERISTICS .ottt ettt e e e e e e e st e e e e e e e e e s s e s aabaaaaaaaeaeaeesssanssnssranaaaeaesesennns 7
6.1 ABSOLUTE MAXIMUM RATING ...utiiiiiiiiiiiieiiiiiiiiieeteee e e s s essssirateeeeeeeeessssssaassasaaeaeeessssssssssssssseneesessssesnnnns 7

6.2 PANEL DC CHARAGCTERISTICS oeiiiiiiiiiiieiciittttte et e e e seeiitrt ittt e e e e e s s s s saaiaaeaeaaeeeeeessessssssbbsaneaeeaeesessssssnsssnnnns 7

6.3 PANEL AC CHARACTERISTICS .ttt ettt e et e e e e st re e et e e e e s e e s s sianaaaeabaeeeeessessasssnsnnaaaeeeseesnnnnn 8

[ I Y (@ W I 1 Y=Y - To cINY=1 =T T o I R TSP 8

6.3.2 MCU Serial INterface (4-Wire SPI) c..couiieiieieiieesieere ettt it e st e s te s e e saee st besreesaeesasesnnes oo 8

6.3.3 MCU Serial INTerface (3-Wire SPI) ...cooui ittt ste e st s ete st e e s aeesaeesabas s be e aesateenseesaeesasesnsean 9

o I A [0 =Y o - Lol I T 11 = T PRSPPI 10

7. COMMAND TABLE oettiiiiitii ittt e e e e s sttt e e e e e s e e sseaaaaeeeeeeeeassans e ba s sesaaaaeeeesaeesannsssenseaeeeeesssennssnssnsnssnnnns 11
8. BLOCK DIAGRAM ..ttt ettt et e e e e e s s s s sttt ee e e e e eeesesasan s bas s teaaeaaesessssnaabassanaseaeeeesesssnnsssssssnnneee sannnnnnnnns 43
9. TYPICAL APPLICATION CIRCUIT WITH SPI INTERFACE.. ciiioiteiieeeesiee it iiiiieteeee e e e e e e s ssiiieeeeeeeeesssssssnnnes 44
10. TYPICAL OPERATING SEQUENGCE. ... .tiiiiittt i ietiiiin ittt e e e e e e e sssareeeeeeeeeeeesssssssbbeeaeeeeeessssssansnnsnnns 45
10.1 LUT FROM OTP OPERATION FLOW....uiiiiieei ittt ciee et vaet ettt bbb s s e e e e e eeeeenaaas 45
10.2 OTP OPERATION REFERENCE PROGRAIM CODE.......ccittttitttimmariueeiueeeiiiiiniiiiisssssesssssseessessssssasaaaaaaasans 46

L RELIABILITY TE ST citiiitiiiiti i ittt ettt e e e e s se b e teeeeeeeeeesssh s s e aaeeaeeeesessasssssaaeaaaeaeesesssnsssssstraaeeeeeesssnsssssnsssnnnns 47
12, QUALITY ASSURANCE ...ciietiiittteteeee e seiiiie ettt eete e e e e e et et e et eeeeeeeaaaaaat bbb ateeeeeeeeeasaaaasssbataeeeeeesssaaasssbsaeeeeeeeeeananan 48
T12.0 ENVIRONIMENT .. ciieiisiiieiseeie e e e e e e sie e e et ie e et e e e ettt taeeaee ettt et et e e e e s aaaee e eesebsssassssss s asssassaasseessssesssaaaaanaenenes 48
T2.2 TLLUIMINANCE. . st e e e e s st e e ee ettt e e e e e e e e e e e te et teeeeeeeeeeee e e e e e e e s aaeae b abbbabbsbbbbass s e s e aasaaansesaeaesensaaaaaaaaaas 48
12.3 INSPECTION IMETHOD.....cittttttttuuuieurrieunnisnstuennnnnnnnnnnsasssssssasessssssssesessesesssseseeesesseesssssssssssssssssssssmssnnssssssnnnns 48
A B T Y o I Y S L PP PU OO PP 48
12.5 GHOSTING TEST IMETHOD......cieiiiiiteiiiiitieiuiteteeeeiaeeaaa e sssssssssseeseeessaaeesaaaaaeesaessseeeeeseeessesssseseseesssssnssnssnnnns 48

12.6 INSPECTION STANARND. . .. tuuttttiutttittttteeasesssaeeeeeeeeeeseaaeeeeeeeeeeeteeseeeeeeseseesesesssssstsstsanassansnaanssasssassssssssesses 49
12.6.1 Electric INSPeCtion STANAAIS.........covuiiiriieiiiieriee ettt sttt e et e e s te e s aee e s beeesbee e saeeesaaeessseeesaseas 49

12.6.2 Appearance INSPECtion StAaNdards.......coouuiiiiiiiiiiiiiiie ettt sttt e e s rae e e 50

13. HANDLING, SAFETY, AND ENVIRONMENT REQUIREMENTS ....uuiiiiiiiiiiiiiiiiiieee et 52

LA PRECATIONS .o e bbbt s b e s b e s e s abe e s saa e s aa e s aaa e eaas 53




!EEEXEEQ@SE 1.54inch e-Paper (G)

User Manual

1. OVERVIEW

1.54inch e-Paper (G) is an Active Matrix e-Paper Display all-in-one driver with timing controller for
ESL. The sources have 2-bit outputs per pixel to support white/black/red/yellow. The 1.54inch active
area contains 200x200 pixels. The module is a TFT-array driving electrophoresis display, with
integrated circuits including gate driver, source driver, MCU interface, timing controller, oscillator,
DC-DC, SRAM, LUT, VCOM. The module can be used in portable electronic devices, such as
Electronic Shelf Label (ESL) system.
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2. FEATURES

SRR TR RSP SR R T SR S S SEIP PSP SR S

200%200 pixels display

High contrast

High reflectance

Ultra wide viewing angle

Ultra low power consumption

Pure reflective mode

Bi-stable display

Commercial temperature range

Landscape and portrait modes

Hard-coat antiglare display surface

Ultra low current deep sleep mode

On-chip display RAM

Waveform can be stored in on-chip OTP or written by MCU
Serial peripheral interface available

On-chip oscillator

On-chip booster and regulator control for generating VCOM, Gate and Source driving voltage
I2C signal master interface to read external temperature sensor

Built-in temperature sensor
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3. MECHANICAL AND OPTICAL SPECIFICATIONS

Parameter Specifications Unit Remark
Screen Size 1.54 Inch
Display Resolution 200(H) < 200(V) Pixel DPI:189
Active Area 27.00X27.00 mm
Pixel Pitch 0.135X0.135 mm
Pixel Configuration Square
Outline Dimension 31.80(H)*<37.32(V) < 1.00(D) mm
Weight 2.23+0.5 g
Temperature Range(C) 0~9 10~19 20~29 30~40 Unit
TYP L* 64 63 63 63
White State MIN L* 62 62 62 62
a* <0 <0 <0 <0
b* <25 <25 <25 <25
TYP L*
Black State MAX L* 1" 1" 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
Yellow State TYP b* 55 63 66 66
MIN b* 53 56 60 60
MAX a* 18 18 18 18
Ghosting <2 <2 <2 <2 Delta E

Note:
3-1: Luminance meter: Eye-One Pro Spectrometer.
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4. MECHANICAL DRAWING OF EPD MODULE
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Note: 1. Display module 1.54" array for EPD; 2.Driver IC: JD79660AA; 3. Resolution: 200 gate x 200 source;

S TIFFENER

4. Pixel size: 0.135mmx0.135mm.
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5. PIN ASSIGNMENT

NO. Name 1/0 Description Remark
1 NC Do not connect with other NC pins Keep Open
2 GDR (0] 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 (0] 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 (0] 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/0 Serial Data pin (SPI)
15 VDDIO p Power Supplly for interface logic pins. It should be

connected with VCI
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
o1 VGH c Power Supply pin for Positive Gate driving voltage and

VSH1
22 VSL C Negative Source driving voltage
23 VGL c Power Supply pin for Negative Gate driving voltage

VCOM and VSL
24 VCOM C VCOM driving voltage

| = 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 pin connecting to the MCU. The chip is enabled for MCU
communication only when CS# is pulled LOW.

5-2: This pin(D/C#) is 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




@ HRVESHARE 1.54inch e-Paper (G)

User Manual

be interpreted as command.
5-3: This pin(RES#) is reset signal input. The Reset is active low.
5-4: This pin is Busy state output pin. When Busy is Low, the operation of the chip should not be interrupted,
the command should not be sent.The chip would put Busy pin Low when
- Outputting display waveform
- Communicating with digital temperature sensor
5-5: Bus interface selection pin
5-6: This pin connects to the VSS if there is no external temperature sensor.

BS1 State MPU Interface
L 4-line serial peripheral interface(SPI) - 8 bits SPI
H 3-line serial peripheral interface(SPI) - 9 bits SPI
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6. ELECTRICAL CHARACTERISTICS

6.1 ABSOLUTE MAXIMUM RATING

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3to +6.0 Vv
Logic Input voltage VIN -0.3to VCI +0.3 \%
Operating Temp range TOPR 0 to +40 C
Storage Temp range TSTG -251t0 +70 T
Optimal Storage Humidity HST Go 55+10 %RH

Note:

6-1-1: Maximum ratings are those values beyond which damages to the device may occur. Functional
operations should be restricted to the limits in the Panel DC Characteristics tables.

6-1-2: The storage time is within 10 days for -25C~70°C.

The display screen should be kept white and face up.

6.2 PANEL DC CHARACTERISTICS

The following specifications apply for: VSS=0V, VCI=3.0V, TOPR =23°C.

. Applicable . )

Parameter Symbol Condition pppin Min. Typ. Max. | Unit
Single ground Vss - - - 0 - Y
Logic supply voltage Vel - Ve 23 3.0 3.6 \Y
Core logic voltage Vbb - Vbb 2.3 3.0 3.6 Y
High level input voltage ViH - - 0.7V - Vel \Y
Low level input voltage ViL - - 0 - 0.3Vci Y

. VCI
High level output voltage Von lon = 400Ma - 0.4 - - \Y
GND

Low level output voltage VoL loL = -400Ma - - - +0.4 Vv

Typical power Prve Vci=3.0V - - 9 - mw

Deep sleep mode Pstpy Vci=3.0V - - 0.0012 - mw

Typical operating current lopr_Vai Vci=3.0V - - 3 - mA




L?Hen\{xﬁsEonsﬂHGﬂrdeEﬂ 1.54inch e-Paper (G)

User Manual

Full/Fast update time - 23°C - - 20/12 - sec

DC/DC off
No clock
lasip_Vei No input load - - 04 1 uA
Ram data not

Deep sleep mode
current

retain

Note:
6-2-1: The typical power is measured with following transition from horizontal 4 scale pattern to
vertical 4 scale pattern.

|:>_
I

6-2-2: The deep sleep power is the consumed power when the panel controller is in deep sleep mode.
6-2-3: The listed electrical/optical characteristics are only guaranteed under the controller & waveform
provided by Waveshare.
6-2-4: Electrical measurement: Tektronix oscilloscope - MDO3024,
Tektronix current probe - TCP0O030A.

6.3 PANEL AC CHARACTERISTICS

6.3.1 MCU Interface Selection

The pin assignment at different interface modes 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 SPI4 SDA SCL CS# D/C# RES#
BS1=H 3-wire SPI3 SDA SCL CS# L RES#

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

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

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

CSB § ' |—-— — =
oot s L FIAAIFAAMNS | FULF L LFLELE

Dnver) - { |
1

spa @@@@@@ OCCCECOCEIROCOCOOOC S

——p4——parameter . ., =  parameter

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

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

6.3.3 MCU Serial Interface (3-wire SPI)

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

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

cse

] [
Host
wpotosa | I T LILFLILFLILFLS] UL LU UL
Driver)
soa | X0 XorXoeXosXoaXoaXoaXonoo oKX ooXosoiXosKoaXooak X5oKoAX oaesXoiosXeao e
Command sl —— > ¢ parameter S parameter >
=1 5"*7-___‘_¥
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".

Figure 6-3-2: 3-wire SPl mode
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Figure 6-3-3: 4-pin serial interface characteristics
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7. COMMAND TABLE

R/W: 0:Write Cycle 1:Read Cycle D/CX: 0: Command/1:Data D7~DO0:-:Don’t Care
1) ROOH (PSR): Panel setting register

ROOH | Bit -
InstPara |RAW[DICX] D7 | D6 | Ds | D4 | D3 | D2 | DI | DD |[Code
PSR w 0 0 o L] 0 0 0 0 o 00H
(1™ Parameter | w 1 RES[] | RESjD) | PST_MODE Z uo SHL SHD M | RET_N | OFh
2 Parameter | W 1wt En : FOPT VCMZ TS AUTO| TIEG NORG |wC_LuTz | omn

NOTE: *-" Don't care, can be set to VDD or GND lawel

Description -The command defines as :

1* parameter

RST_N function

1:no effed. (default)

0: Booster OFF, Register data are set to their default values,

and Source/Boder/Veom: floating

SHO_N function

0 : Booster OFF, register data are kept, and Source/Boder/Vcom

are kept OV or floating.

1 : Booster on. (default)

SHL function

0: Shift left; First data=Sn—Sn-1 —... ~52-~Last data=51.

1: Shift right: First data=S1-52 — ... —+Sn-1—-Last data=Sn.

(default)

UD function

O:Scan down, First ine=Gn—Gn=1 —...—=G2—~Last line=G1.

1:Scanup; First ine=G1-—+G2 —... +Bn-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
sCanning.

Resolution setting

00: Display resolution is 176x296 (default)

7-6 RES[1,0] |01:Display resolution is 128x208

10: Display resclution is 128x250

11: Display resolution is 112x204

0 RST_N

1 SHO_N

2 SHL

5 PST_MCDCE

11
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2" parameter

Bit Mame Description

WCOM status function

0 : Mo effect

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

WCOM status function

O : Mo effect (default)

0 VC_LUTZ

1 NORG | . After refreshing display, VCOM is tied to GND before power
off
WGMN power off status function

2 TIEG  |0:No effect (default)

1 : Power off, VGN will be tied to GND

Temperature sensing will be activated automatically one time

0 : Before enabling booster, Temperature Sensor will be

3 TS_AUTO | activated sutomatically one time.

1 :When RST_M low to high, Temperature Sensor will be

activated automatically one time. (default)

WCOM status function

4 VCMZ (O : Mo effect (default)

1:VCOM is always floating

FOPT funchion

0: Scan 1 frame after waveform finisheddefaull)

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

LUT selection setting

T LUT_EN  [0: Using LUT from MTP(default)

1 : Using LUT from register

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

§ FOPT

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

Motes:

1. Non-select gate line keep at VGN for DSF/DRF and ANV

2, Dummy soumrce line follow LUTC for DSPIDRF

3. When SHD_N become low, DCDC will tum off. Register and SRAM data will keep until
WOO turmn off.S0 output and VOO M will base on préevicus condifion, It may have two
condition:0V or floating.

4. When RST_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 be released to floating

Restriction

12
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RO1H Bit
Inst/Para R | DX || D7 D6 D5 D4 D3 D2 o] D0 | Code
PAWR W 0 0 ] 0 0 0 0 ] 1 01h
1® Parameter W 1 - - - - W_MODE | VSC - EN |VDS_EN |VDG_EN| OTh
2™ Parameter | W 1 - - - 4 - - |vePnp|vePn )| ooR
¥ Parameter | W i = VEPL (1 0] 00
4" Parameter | W 1 : WSP_1(80] 0l
5" Parameter | W 1 - VEN_1 pe0] 00h
6" Parameter | W 1 - VSPL_1 B0 00h
MOTE: *-" Don't care, can be set to VDD or GND lewel
Description -The command defines as :
1 Parameter:
Bit Mame Description
Gale power sedection.
O VDG EN 0 : Exdemal gale power from VEPAGN mins.
- 1 ! imemal DCOC function for generste WEPAVGN. (default)
Source power seleciion.
1 VDS EN 0 : Exfernal source power from VSPAYSN pins.
1 : Intemal reguiaior function for generate VEPAVEN (default)
Source LY power seledion,
2 '\.-‘SC_EN i : Extemal sowce power friom VEPL pans
Imemal reguigior uncion for genersie WSPL (default)
Souwrce Power swicheng mode
3 VvV MODE o Modedjde Bl
e i "—h':‘.‘E'
2nd Parameter:
Bit MName Description
IWEPN \Voltage Level.
00 : VEP=20 v, WGN=20v (default)
1-0 WVGPN 01 : WEP=1T v, WGN=-1Tw
10: WGEP=15 v, VGEN=15v
11: WGEP=10 v, VGEN=10v

13
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Zd & 4th & Gth Paramater ! [nlemal VEP_1NVEPL_DV WVEPL_1 power salsclion

B | Mame Degesintion
Endorsial WEP B VEPL phwer salstfion
[+ =5 A T T Eaf [AO] ' ko' Bl fEa] ‘ol agelV)

0000000 [ 00h 3 o100t |2 | 74 wnwoia [ sm| 1Lz
0000001 |mh | a1 [0101070 [28n| 72 [1mwoom [Gm| 113
ooo00in |an | 3z oo [me] 73 [wowwo[se]| 1
0000011 |03 | a3 | 0M01100 [2Ch| 7A | 1090101 |&n| 115
0000100 [04h | 44 | 01101 [20h| 75 [1010110 |8 118
0IDION |0 | a5 | 001110 |2Eh|  7E | 1010111 |&m| 1.7
0000110 |08 | 48 | 01011 [#n| 77 [ 1011000 |S@m| 118
Q000111 |0 | a7 | 0110000 [an| 78 [ 101001 [&m| 118
oooto00 Jom | 38 [omooot [am| 7e [romow [sam] 12
woion Jem| a8 onooo [a 8 1ot [sen] 120
000T0M0 [0en| & M0 |3 | &l 101100 |5cn| 122
0001011 |oBn| 4t G000 [34n | &2 | 1001 |[&Dh| 123
0001100 |OCh| 42 | 0000 |35 | &3 WN110 |56n| 124
000110 [0On| 43 | 010 [3en | a4 01Nt |5Fh| 125
0001110 [0Eh| 44 | 000N [am| &5 | 1100000 6| 128
0001111 [0Fn| 45 | 0111000 [38n| &6 | 1100001 |6 | 127
00000 [10h| 48 | 0000 [3m| A7 | 1100010 |G| 128
. 0010001 [11h | 47 | miii0i0 |3Ah| 88 [ 1100011 |63 | 128
WS optoota [12| 4B |onion |3@n| &8 | 100100 |Gen| 13
i ys= g [[00won [ a3 [onnm [ace| 3 00O |80 | 1aa
e 00100 | 1an 5 (R e 11000 |G| 132
WELT (ogwm [ | &1 01110 [3En| &2 100111 |&m | 134
oo e | 52 oinn |aFn| 83 [1owo [em] 13
000111 [1TTn | 53 | 1000000 [40n| 84 | 1101001 |@m| 135
0011000 [18h| &G4 | 1000001 [&1h| @5 | 1101010 |[8Mh| 138
0011001 [19h | 55 | 1000010 [42n| 88 | 1101011 |EEn| 137
0010 [tAh| 66 00011 |43 | 97 | 1101100 |BGh| 138
0011011 [1Bn| 57 | 1000100 [44n| 88  [1101101 [&0h| 138
ooi1100 |ion| s oo [am | ew o [een] 14
o1 [1on|  ss 1000110 |4 | 10 e
01110 [1En| @ 1000711 |47h | 10.1 | 1110000 | Th| 142
0011111 [1Fn| &1 1001000 [48h | 102 | 1110001 |71h | 143
00000 [2n| @2 | 1001000 [49n| 103 [110090 |[72n| 144
0000 [2ih| &3 | 1001000 [4Ah| 104 [ 1110091 [7:| 145
00010 |2 | A4 1001011 |4Bh| 10.5 | 1110100 | 7ah| 148
W0001 |2 | 65 1001100 [4Ch| 1008 | 1110001 | 75n | 147
0000 |24h | 6& 001101 [40h| 107 | 10010 | 7an | 148
MO0 |25 | 87 1001110 |4Eh| 108 | 11001 | Th| 148
T0010 |28 | 68 1001111 |4Fh | 10.9 | 1111000 |78n| 18
MO0 |[Zm| 88 | 100000 [s0n| 11 o .

T01000 |28 T 10100M | 510 | 111

User Manual
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Hih Parameler Imlemal VSN_1 power selachion
Bd | MHame Dascrplion
Enferial VEN powsT solocikn
5] ol i et [ALO] Wiltage '] bl fE0 ValageV)

0000000 | 006 =3 0101001 | 29n =71 1010010 | 52 112
000001 |01k =3.1 0101010 | 284k -7.2 10011 | 53k =113
D000 |02 =3.2 0101011 | 2Bk =73 1010100 | 540 =11.4
0000011 |03k =33 MG1100 |2Ch =T.4 1010101 | 58 -11.8
0000100 | O =14 01101 |20h =7.5 100110 | S =118
0000101 |08 =15 01110 | 2ER -T.8 1011 | 5k =117
0000110 |08 =18 i1 | 2R =T.7 101000 | 580 =118
0000111 |0 =3.7 110000 | 30 -T.8 1011001 | 50n =114
0001 000 | 08R =18 0110001 | 318 =79 1011010 | 5Ah =12
00001 | 09h =3.9 100 | 32 - 10111 [SEn ]|  -121
OO0 [Dusn L 01011 | 33n =81 11100 |SCh =122
000111 |OiEn wil ] 0110100 | 34 [ 101 |5Dh| =123
001 100 |OCh =42 0110101 |35 =83 1011110 | 5Eh =124
0001 101 |00 w3 010110 | 36h =4 W11t |SFh| =125
00 110 |0ER = 4 o |3 =85 1100000 | & =128
0001111 |0Fh wff § 0111000 |-38n =86 1100001 | Gin =127
0010003 | 100 =48 0111001 | 3Gk =87 1100010 | &3 =128
0000 | 118 4.7 11310 | 3k =38 1100011 | B3h =128
0010040 | 12h ~4.8 11011 |38k -84 1100100 | B =13

o T D01 | 130 =49 11100 |ACh 4 1103 | G5 =1d1

&0 | vE apmm 1| S Q1101 |30h| .&1 | 110010 |68h| -132
01N | 150 =51 1119 | 3ER 3.2 1100111 | 6 =133
0010110 | 18 =5.2 it | 3Fh =93 1101000 | &8n =134
0010111 | 17h =53 1000000 | 20k =54 1101001 | G5n =135
0011000 | 18 =54 100000 |41k =05 1101010 |8An| =138
0011001 | 15h =5.5 1000010 | 42 =2.8 1T |88h| -13.7
0011010 | 1R =58 1000011 |43 =07 110100 |8ChH| =138
0011011 |1Bn =57 10001 00 | 440 =538 1101101 |8Dh| =138
0311100 |1Ch =5.8 1000101 | 455 =59 11110 |BER -1d
00111 |10H =58 1000110 | 48R =10 1101111 |8Fh | =14.1
00311110 |1ER 48 100011 |4TH =101 1110000 | TR =142
o111 [1FR =1 1001000 | 48 =12 1110001 | TR =143
0100000 | 206 =82 1001001 | 40n =103 TG | 72 =144
0100001 |21h =H.3 1001010 | 44h =104 1110011 | T =145
00010 |23 5.4 1001011 | 48R | -10.5 1110100 | 74 =148
MO0 |23 ] 1001100 [4Ch =108 1110101 | 75h =147
0100100 |24h =H.8 1001101 |4Dh | =107 110 | 7a8h =148
0100101 | 250 =8.7 10110 | SER =108 1101t | T =148
MO0 10 |28 «H.8 1001111 | &Fh =104 1111000 | TEh =15
Tod1t |2 =A.9 100000 | 500 =11

athad =15

101000 | 28h - 101000 | 51h =71

User Manual
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Molas:

1, VEP_ONSN_D vollage oulput ks £15 V fixed vake.
2. When swalching Moda0 ar Moade the vollage oulput =:
Model: VEP_D{(+15) f VEN_D{-15) 7 vSPL_0{+3—+15)
Modal: VEP_1(+3 - +18) 7 VEN_1(-3 - -15)7 WVEPL_1{+3 = +15)

[ Wiosat
YaP VI N +15 VEP_N+3—+15)
WEN WEN_O-15) YEM_1{-2—15)
VEPL VEPL N +3—=15 VEPL_(+3—=185)

3, IF gate volage &5 5o 1o +/-1 5y, +/-10v, IC wall aulo comec] source vollage as follows
L MGP- VSR _0/VEPL_ 0/ VEP_1 IVEPL 1 =2v
Il ViGH-VEN_OWEN_1>=-2y
For example:

VEF 104 +10
wan 10 ¥
VE D 15y <
VEN_D Er e
VEA - ~Ey
b VEM_1 E =
VEFL 15w &
VCOMH | =13uei2d “Be i)
voouL | imepzg B S
[ e 2

4. Voltage setfing Bmit VSP_ 02 VSPL 0, VSP_ 12 VSPL_1

User Manual

Rastriciion
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3) RO2H (POF): Power OFF Command

ROZH Bit
Inst/Para R DICX D7 D& D5 D4 D3 D2 D1 DO Code
POF W o 0 [} 0 0 0 0 1 0 02H
1* Parameter | W 0 x a 2 = z 2 - EDSE 0o

NOTE: =" Dont 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".

17
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4) RO3H (PFS): Power Off Sequence setting register

ROZH Bit

Inst/Para RW | DICX | D7 06 D5 D4 b3 D2 o1 oo Code
PFS w 0 i} 0 i} 1 1 [3H

=]
=]
=

1=I Parameter w 1 - T_NVDPG_OFF [1:0 - T_NVDS OFF (19 O0h

2™ Parameter | W 1 WP _LERa) YEn EXTRG) 54h

3 Pammeter W 1 XOM_DLY[39] AON_LENEI0) 44h
NOTE: <" Don't care, can be sel to VOD or GND level

Description -The command defines as .

1* Parameter:

Bit MName Dscripbion
FPower off sequence of VEP MSN
I00: 20 ms (default)

1-0 T_VDS_OFF [D1:40ms

10: 60 ms

11. B0 ms

Fower off sequence of VGF and VGN
100: 20 ms (defaull)

FF |01 40 ms

10; 60 ms

11. B0 ms

Gl
=

] T_VDOP

2=Parameter

Bt Mame Descripton
VGF extension ime
DODD: Oms

10001 : 800 ms

0010 1000 ms

10011: 1500 ms

I0100: 2000 ms (default)
0101: 2500 ms

1-0 VGP_EXT D110: 3000 ms

0111: 3500 ms

1000: 4000 ms

1001: 4500 ms

1010: 5000 ms

1011: 5500 ms

1100: 6000 ms

1101: 6500 ms

When power off, the length of time VG stay
10V

I000D0: Oms

D001: 500 ms

D010 1000 ms=

0011: 1500 ms

D100: 2000 ms

0101: 2500 ms (defaull)
0110: 2000 ms

D111: 3500 ms

1000: 4000 ms

10071: 4500 ms

1010: 5000 ms

1011; 5500 ms

=4 VGP_LEN

18
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1100: 6000 ms
1101; 6500 ms=

3P arameter;

Bil

Mame

Descriplion

ON_LEN

KON enable lime
o000: Oms
000D1: 500 ms
0010: 1000 ms
10011 1500 ms
I0100: 2000 ms (default)
D101: 2500 ms
0110 3000 ms
0111: 3500 ms
1000: 4000 ms
1001 4500 ms
1010 5000 ms
1011. 5500 ms
1100 6000 ms

XON_DLY

KON delay ime
D0D0: Dims

DOO : 500 ms
0010 1000 ms
0011: 1500 ms )
0100: 2000 ms (gefsull)
D101: 2500 ms
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms

1100: 6000 ms

Restriction

5) RO4H (PON): Power ON Command

RO4H

InstiFara

RMW | DICX

o7 D6

POMN

w ]

Q 0

Bit
05 D4 03
0

NOTE: “" Dot care, can be sl to VDD or GND level

Description

-The command defines as :

® After power on command, driver will power on base on pOWer on sequence .
& After power on command, BUSY_N signal will drop from high to low. When finishing the
power on sequencebase on PWR command), BUSY_M 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

ROEH Bit
Inst/ Para RAW |DICX | DT D6 D5 D4 D3 D2 o 0o Code
BTST W 0 0 o a 0 0 1 1 0 06H
1" Parameler W 1 - PHE_SFT (i PHA_SFT[14] 0o0h
2™ Parameter | W i - = PHA_ON [5:0] 0zh
3 Parameter | W 1 = = PHA_OFF [5:0] 07h
4" Parameter W 1 - - PHE_OH ]5:0] 0zh
5" Parameter | W 1 - - PHB OFF [5:0] 07h
6" Parameter | W 1 - - PHC_ON [5:0] 0zh
7" Parameter | W 1 z 5 PHGC_OFF [50] 07h
-The command define as follows:
151 Parame ter:
Bit Mame Desciiption
Soft start period of phase A
00: 10mS (default)
1-0 PHA_SFT [01:20mS
10: 30mS
11: 40mS
Soft start period of phase B:
00: 10mS (default)
32 FHE_SFT |01:20mS
10: 30mS
11:40mS
Bit[5:0] |[Description| Bit[5:0] |[Description| Bit}5:0] |Description
000000 strengthl 010110 strangth23 101100 strengthd 5
000007 strength2 010111 strangth24 101101 sirengthdf
apooo strengthd 011000 strangth2s 101110 atrengthdT
000011 strangthd 011001 strength2 101111 strengthdd
Description 000100 strangths 011010 strength2? 110000 sirenglhdd
00010 strangthis 011011 strengthzs 110001 sfrengthsd
000110 sirength? a11100 strength2d 110010 sirengthS1
oooin siranglh8 omim sirength30 1001 sirength52
001000 sirengthf 01Mo sirength31 110100 sirengthB3
Diriving 001001 sirangthid a1nm strangth32 101 strengthb4
;EEAH%TQD; 001010 strangthll 100000 strangth3d 11010 sirengthBs
PHE OM &| 001011 strangth12 10000 1 strangth3d 110111 sirengthSh
PHC_ON 001100 strangth13 100010 strength3s 111000 strengthS?
o010 strength 14 10001 strength36 111001 strengthSE
001110 strangih1s 100100 strengtha? 111010 sfrength5a
001111 strength1f 100101 sirangth3s 111011 strengthfi0
010000 strength17 100110 sirength30 111100 strangthfi
010001 strength18 0o sirengthdd 111101 sirengthi2
010010 sirangth18 101000 sirengthd 1 111110 sirengthB3
010011 sirength20 101001 strangthd2 11111 strengthBd
010100 strangth21 101010 stenglhdd
01010 strength22 10101 strangthdd

20
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Description Bitf5:0) |Description| B#[5:0] |Description| Biff5:0] |Description
000000 Penind1 010110 Penod23 101100 Penodds
000001 Paniod2 010111 Pariod24 10n1m Pariodd
000010 Penod3 011000 Peniod25 101110 Penadd?
000011 Pariodd 011001 Period26 101111 Pafioddd
000100 PariodS 011010 Period27 110000 Peroddl
000 101 Penodé 011011 Penod28 110001 Penod50
000110 Period? 011100 Penod20 110010 Periods1
00011 Perind8 o110 Penod30 110011 Pariod52
Minimum 001000 Pariodd 01110 Penod31 110100 Penod53
E:;r:g"ﬁ 001001 Penod10 o1mn Panodi? 110101 Panodsd
PHA OFF 001010 Period11 100000 Pariod33 110110 Pariodss
& 001011 Period12 100001 Period34 110111 Pariod56
PHB_OFF ™ 501100 | Penodt3 100010 | Penod3s 111000 Paniods7
PHCEDFF 001101 Period14 100011 Pafiod36 111001 Pariod58
001110 Penod15 100100 P eniod37 111010 Pangdbi
001111 Period16 100101 Panodis 111011 Pariad
010000 Period17 100110 Peniodan 111100 PeniodB1
010001 Penod18 100111 Peanodid 111101 Pariodb2
010010 Panod19 101000 Penodd 110 Panods3
010011 Penod20 101001 Penodd2 i Penodbd
010100 Perniad21 107010 Penodd3
0101 Penod?22 101011 P enoddd
Restriction
7) RO7H (DSLP): Deep Sleep Command
RO7H , Bit
InsyPara | RW [ DICX | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | Code |
DSLP w 0 0 0 0 0 0 1 1 1 07TH
1 Parameter| W 1 1 0 1 0 0 1 0 1 ASh

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

Description

The command define as follows:

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

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

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

Restriction

This command only active when BUSY N =17,
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8) R10H (DTM): Data Start Transmission register

R10H Bit
instPara |RAW[D/CX]| D7 | D6 | D5 | D4 | D3 | D2 | DI | DO [Code
DTM w 0 0 0 0 1 0 0 0 0 10H
2 bit mode W 1
1* Parameter | W 1 Poell Poel2 Poeld Poei 00h
: w | ; 3 ; s 00h
M" Parameter | W 1 Poei (n-3) Pixel(r-2) Pixel(n-1) Pixad(n) 00h

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

Description | The command define as follows:

The register is indicates that user start to transmit data, then write to SRAM. While data
transmission complete, user must send command 12H. Then chip will start to send
data/NVCOM for panel.

Pixel [1~n][1:0]: 2-bitipixel

image Data DDX=1(default) DDX=0
Pixel1 0] Gray level select | IP oulput LUT select Gray level seled IP output LUT seled
00b Grayd ogray00 Gray3 ogray3
01b Grayl ogray01 Gray2 ogray(2
10b Gray2 ogray02 Gray1 ogray01
11b Gray3 ogray03 Gray( ogray00

Data mapping example:

When DDX=1,Pixel1:0}=01 ->Gray level select=Gray1,follow LUT data output from IP output
port"ogray01”.

When DDX=0 Pixel1:0j=11 ->Gray level select=Gmay0 follow LUT data output from IP output
port*ogray00”

Restriction

9) R11H (DSP): Data Stop Command

R11H Bit _
lnstPara | RW [D/CX [ D7 | D6 [ D5 | D4 [ D3 | D2 [ D1 [ DO | Code
DsSpP w 0 0 0 0 1 ] 4] 0 1 11H
1* Parameter| R e < : . z : - B}

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

Description | -The command defines as :
sWhile finished the data transmitting, user must send this command to driver and read Data_flag

information.
1s1 Parameter. .
Bit Name | Description
- Data fia 0: Driver didn't receive all the data.
-"89 4. 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
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10) R12H (DRF): Display Refresh Command

R12H _ Bt -
InsVPara | RW | DICX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code |
DRF w 0 0 0 0 1 0 0 1 0 12H
1" Parameter| w 1 - - - - - - - m\cal 00h
NOTE. ~"Don't care, can be set fo VDD or GND level
Description
-The command defines as :
While users send this command, driver will refresh display (data/VCOM) base on SRAM data and
LUT.
AC/DC VCOM:
0: AC VCOM, VCOM will follow LUTC when updating image. (default)
1: DC VCOM, VCOM will always be VCOMDC when updating image
After display refresh command, BUSY_N signal will become “0"
 Restriction | This command only actives when BUSY N = 1"

11) R17H (AUTO): Auto Sequence

Inst/Para | RW [DICX [ D7 [ D6 [ D5 [ D04 [T 03 [ D2 [ D1 | DO "m
Auip Sequence | W 0 0 0 0 1 0 1 1 1 17H
1% Parameter| W 1 | cosein | cosesi | codets | Codefe) | Cosei) | Cosete) | codei | cosefr | Asm
Description .

The command can enable the internal sequence to execute several commands continuously. The
successive execution can minimize idle time to avoid unnecessary power consumption and
reduce the complexity of host's control procedure. The sequence contains several
operations, including PON, DRF, POF, DSLP.

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

AUTO (0x17) + Code(0xA7) = (FON—-DRF—+POF —DSLP)

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

R30H _ | Bit | | |
insPara | RW [O/CX | D7 [ D6 | D5 [ D4 [ D3 | D2 | D1 | DO | Code
PLL w 0 0 0 1 1 0 0 0 0 30H
1¥ Parameter | W 1 B = = - Dyna | FREZ] | FRIY | FRIO) 02h
NOTE: “"Don' care, can be set to VDD or GND level
Description | -The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the
following frame rates:
bil3 Dynamic frame rate
0 Disable (default)
1 Enable
FRIZ:OI Frame rate
000 125Hz
001 25Hz
010 50 Hz{default)
on 65Hz
100 T5Hz
101 85Hz
110 100 Hz
" 120 Hz
remark -Horizental
|
hsyne i
—\_| H active u '
D . :
s T L R —— 7
-Vertical
vSync
—|—l V active I—-I
e e e »
de
1 351 lines '
g e e e e *
Restriction
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13) R40H (TSC): Temperature Sensor Command

User Manual

R40H P, e > Bit B = — = 7
Inst/Para | RW [DICX | D7 D6 | D5 | D4 | D3 D2 D1 DO | Code
TSC W ] 0 1 0 0 0 0 0 0 40H
1* Parameter | R 1 | owors | oars | owtss) | ovrsig | oersty | osspy | oamsin | oarsig =
2" Parameter | R 1 |ozTtse |outsE | oo % = 3 < Z >

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

Description -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 (LM75) temperature sensor value
g - (21
S S LI
— A
e N neE
B —

TS[7:0yD[103)] T(0) TS[7-0JD{10:3] T(°C) TS[70y0{10:3] 700
11100111 -25 00000000 0 00011001 25
11101000 24 00000001 1 00011010 26
11101001 -23 00000010 2 00011011 27
11101010 -22 00000011 3 00011100 28
11101011 21 00000100 4 00011101 28
11101100 -20 00000101 5 00011110 30
11101101 -19 00000110 6 00011111 31
11101110 -18 00000111 7 00100000 2
11101111 -7 00001000 8 00100001 a3
11110000 -16 00001001 0 00100010 34
11110001 -15 00001010 10 00100011 a5
11110010 -14 00001011 11 00100100 3%
11110011 -13 00001100 12 00100101 a7
11110100 -12 00001101 13 00100110 38
11110101 -1 00001110 14 00100111 30
11110110 -10 00001111 15 00101000 40
11110111 9 000 10000 16 00101001 a1
11111000 -8 000 10001 17 00101010 42
11111001 -7 00010010 18 00101011 43
11111010 ] 00010011 10 00101100 a4
11111011 -5 00010100 20 00101101 45
11111100 -4 00010101 21 00101110 45
11111101 3 00010110 2 00101111 a7
11111110 3 00010111 2 00110000 48
[EEEREEE A 000 11000 24 00110001 40

TS5[9:8] T(*C)
00 +0
a1 +0.25
10 +05
1 +0.75
Restriction This command only actives when BUSY N=*1",
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14) R41H (TSE): Temperature Sensor Calibration register

R41H e | Bt » e
InstPara | RW | D/ICX | D7 | D6 | D5 | D4 | D3 | D2 | Di D0 | Code |
TSE W 0 0 1 0 0 0 0 0 1 41H
1™ Parameter| W 1 | Ts= : -~ | Tom | To | To2 | Topl | Toi | oon

NOTE. ~"Don' care, can be set fo VDD or GND level

Description | -The command defines as:
This command indicates the driver IC temperature sensor enable and calibration function.

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

Temperature level:
0000: +0°C (default)
0001: +0.5°C
0010: +1°C
0011: #1.5C
0100: +2°C
0101: +25°C
0110 +43°C
30 TO[3:0) 0111: +35C
1000: -4°C
1001; -3.5°C
1010:. -3C
1011; -2.5°C
1100: -2°C
1101: -1.5°C
1110 -1°C
111 {1)‘0 «Dgé:a
: +
o L 9
Internal temperature sensor enable
0: Internal temperature sensor enable.(default)
1: Internal temperature sensor disable, using external temperature
Sensor.

7 TSE

Restriction | This command only actives after RO4H(PON)
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15) R42H (TSW): Temperature Sensor Write register

R42H Bit
InsUPara | RW | DICX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code
TSW w 0 0 1 0 0 0 0 1 0 42H
1* Parameter | W 1 WATTR{7] [WATTR{6] IWATTRIS]|WATTR{4] WATTR[3] |WATTR2] [WATTR[1] (WaTTRP]| 00h
2™ Parameter | W 1 WMSB[7] | WMSB[S] |WMSE[S] | WMSB] (WMSE(3] | WMSE[2] [WMSB[1] |WMSB[0] | 00h
3" Parameter | W 1 WLSB[7] | WLSE(6] | WLSB[5] | WLSE(4] | WLSB[3] | wLSB[2] | wLse(1] |wLSB(0] | ooh
NOTE: " Don' care, can be set to VDD or GND level
Description -The command defines as:
This command writes the temperature.
1* Parameter:
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 only)
7-6 | 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:
Name Description
7-0 | WMSB[7:0] | MSByte of write-data to external temperature sensor
3™ Parameter:
Bit Name Description
7-0 WLSB([7:0] | LSByte of write-data to external temperature sensor
Restriction This command only actives after RO4H(PON)
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16) R43H (TSR): Temperature Sensor Read register

R43H Bit )

insPara | RMW [ O/CX [ 7 [ 06 | D5 | D4 [ D3 | 02 [ D1 | DO | Code |

TSR w 0 0 1 0 0 0 0 1 1 43H
1* Parameter R 1 RMSE[7] |RMSE[6] [RMSB(5] | RMSBHM] |RMSB3] | RMSBR2] |RMSE(1] |RMSEI0]| -
2™ Parameter R 1 RLSB[7] | RLSB{6] | RLSB[5] | RLSB{4] | RLSE{3] | RLSB{2] | RLSB[1] | RLSBIO] =
NOTE: =" Don care, can be set to VDD or GND level

Description -The command defines as:

This command reads the temperature sensed by the temperature sensor.
1" Parameter._

7-0 RMSB[7:0] | MSBvte of read-data from external temperature sensor

2™ Parameter:

70 RLSB[7:0] LSﬁyﬁe of write-data from external 'tem'peraure sensor

sm

|rsu ||~'.E|
.

1
BUSY_N I J

Restrction This command only actives after RO4H(PON)
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17) R50H (CDI): VCOM and DATA Interval setting register

R50H = | Bt )
InstPara | RW |[OD/ICX | D7 | D6 | D5 | D4 | D3 | D2 D1 D0 | Code
cDI W 0 0 1 (4] 1 0 0 0 0 504
1* Parameter] w 1 veD{z] | veop] | veD @ | DDx coip] | cogz) | cos) | congl 9Th

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

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

60![3:0]: This command indicates the interval of VCOM and data output. When setting the vertical
back porch, the total blanking will be keep (_55hsmc).

Name |

Veom and data interval
0000: 17 hsync
0001:16 hsync
0010:15 hsync
0011:14 hsync
0100:13 hsync
0101:12 hsync
0110:11 hsync

30 CDI{3:0) 0111:10 hsync(defaul§
1000:9 hsync

1001:8 heync

1010:7 heyne

1011:6 hsync

1100:5 hsync

1101:4 hsync

1110:3 hsyne

1111:2 hsync

Imernal
vEne

WOOM need 10 he ready
hefove souree dam oampe

ST T T TT T I T T T T T T T T T
VTV ik

VCOM outne ;
o som ¢ i od)) ]
VC( | Frame N VCOM & Frame N+1 VOOM
I 1 I !
I H i
Souwce dm I l/' " - ™~ ! - S
Ocn : 4 Foume N dua A : —
i } : i
| " ' i
i ' H

C N wang
2 45 heovncC [ semng { finad)
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VBD[2:0]): Border data selection. (from LUT output by IP port border_w{1:0])

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

Bit4 Bit7-5 Description IP setting for Border LUT

TR VBT | Gayewr s
000 Floaling N/A

001 Grayd border bu=011

0 010 Gray2 border bu=010

011 Gray1 border buf=001

100 Gray0 border but=000

000 GrayQ border but=000

001 Grayl border but=001

1 (defaull) 010 Gray2 border but=010

011 Grayd border buE0N
100 Floaling NiA

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

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

shall be 15V.

Boarder output will follow FOPT definition being defined in ROOh.

Restriction
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REIH__ | Bit } |
Inst/Para | RMW | DICX | D7 | D6 | D5 | D4 D1 D0 | Code |
LPD W 0 0 1 0 1 0 51H
1* Parameter | R 1 - : : " L 5

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

Description

-The command defines as:

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

battery’'s condition.

When LPD="1", system input power is normal.
When LPD="0", system input power is lower (VDD<2.5v, which could be select in RE4H (LVSEL)).

1* Parameter:

Bit0

LPD

Low power input.

Normal status.

BUSY N

Restriction

This command only actives when BUSY _N="1"

31



ls.rgreno\\{EEel-h'(ﬁdEcE 1.54inch e-Paper (G)
User Manual

19) R61H (TRES): Resolution setting

R61H Bit _

inst/Para__| RIW [DICX] D7 D6 | D5 D4 | D3 | D2 | D1

TRES w 0 ] 1 1 0 0 0 0 1 61H
1* Parameter | w 1 - - - - - - HRES(9) | HRES(E) | 00h
2" Parameter| W 1 HRES(7) | HRES(6) | HRES(S) | HRES(4) | HRES(3) | HRES(2) 0 0 00h
¥ parameter | W | 1 ) . - s . . VRES(9) | VRES(®) | oon
4" Parameter | w 1 | VRES(7) | VRES(S) | VRES(S) | VRES(4) | VRES(3) | VRES(2) | VRES(1) | VRES(D) | 00nh

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

Description | .The command define as follows:

When using register:

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

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

Channel disable calculation:
GD :First G active = GO; LAST active GD= first active +VRES[9:0] -1
SD : First active channel: =S0 ; LAST active SD= first active +HRES[9:2]*4-1

EX :176X296
GD: First G active = GO
LAST active GD= 0+296-1= 2085; (G295)
SD: First active channel: =S0
LAST active SD=0+44"4-1=175; (S175)

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

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

R65H Bit %

InstPara [DICX] D7 D6 D5 D4 D3 D1 D0 | Code

GSST W 0 0 1 1 0 0 1 0 1 65H
1* Parameter | W 1 = - - - - - S _star{9] | S_star[8] | 00
2™ Parameter | W 1 | S_startf7] | S_start6] | S_start[5] | S_startj4] | S_starg3] | S_starif2] 0 0 00h
3" Parameter [ W | 1 . 3 3 3 i - |G_stanio] |G_stagg) | o0n
4" Parameter | W 1 G_star7] | G_start}§] | G_star{6] | G_star{4] | G_start3] | G_star{2] | G_start|1] | G_star{{0] 00h

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

-The command define as follows:

Note:

No matter S_start[9:8], S_start [1:0], VRST[9] value being filled, it's always be 00b.
Description
1.S_Start [7:0] describe which source output line is the first date line
2.G_Start(8:0) describe which gate line is the first scan line

Restriction | S_Stan should be the multiple of 4

21) R70H (REV): REVISION register

R70H Bit
Inst/iPara | RMW | DICX | D7 D6 D5 D4 D3 D2 D1 DO | Code |
REV W 0 0 1 1 1 0 0 0 0 70H
1* Parameter R 1 0 0 0 0 0 0 1 1 03h
2" Parameter | R 1 0 0 0 0 0 0 1 0 02h
3% Parameter | R 1 0 0 0 0 0 0 0 1 01h

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

Description -The command defines as:

1* & 2™ & 3 Parameter:
Bit Description

7-0  [CHIP_REV

Restriction
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AMV w (1] 0 0
1" Parameter| W 1 1) Po]  |amvipy) |amvrio)| xon | Aamvs | amv | amve | oom
NOTE: ** Don! care_can be sef fo VDD 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:

AW: Au asue '- =

0: Auto measure VCOM disable (default)
1. Auto measure VCOM enable

AMV: Analog signal

0:Get Vcom value from R81h(default)
1:Get Veom value in analog signal

AMVS

AMVS: setling for Source output of AMV

?: ﬁu output OV during Auto Measure VCOM period.
defaull)

1: Source output VSPL_0 during Auto Measure VCOM period.

XON

XON: setting for all Gate ON of AMV

0: ﬁnmﬂymdm;ﬂuﬂum%pmﬂ.
(defautt)

1: Al Gate ON during Auto Measure VCOM period.

54

AMVT]1:0]

The sensing time of VCOM detection
00: 5s (default)

01: 10s

10: 158

11:20s

76

P{1:0]

The sensing points of sampling time

00: 2 (default)

01:4

10:8

11: 16

Sampling time = the last quarter of sensing time (T) VCOM =
average of N points. N=2.4.8,16

Sowrcs voliage

BUSY N

Si=as of Voom confmlad by sensing mode

The last quaner of sensng sme

=

Averageof Npont N=24 8,16

Voo Sansing

Restriction

This command only actives when BUSY_N = "1",
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R81H Bit
insPara | RAV [ OICX | ©7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code |
vV w 0 1 0 0 0 ] 0 0 1 81H

1* Parameter R 1 - VWi6) % ] WWi4| W3] vVi2) V1] VD] -

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

Description | -The command defines as:

This command could get the VCOM value
1* Parameter:
Y COM valus
VCOME:0] '.-‘nlzagatwl VCOMIE:0] [Voltage(v)| VCOME:0) |[Voliaga(V)
0000000] 00k 0 joo11100)iCn| -t4  Jor11000(38n| 28
00000 1|0th| 0.05 J011101[1D6| -1.45 Jor111001|38n| -2.85
po000t0j02n| 01 PO1TTI0[1ER| -1.5 Pi11010|3An| 29
000001 1|03h | -0.15 JOO11191|IFh| -1.55 Iomﬂﬂ 3Bh| -285
pooo1oojoan| 02 |osooooof20n| -1 Ionnm ach| -3
booosotfosn| 025 |ovoooosfein| -1.85 Jorviset [aon| aes
pOD0110j06h| -03  J0100010|22h| -1.7  Jomni(3En| 3.
pooot11joTn| 035 |owooo11(z3an| 175 Jorinin |3FR| 318
00D1000j08h| -04 J0100100|24K| -1.8 1OOD000|40N| -32
o100 1|0%h | 045 [|0100101[25h] -1.85 1000001 |ath| -3.28
pooiotojoan| 05  jowoitofzen| -1 JoooDojazn| 33
po01011j0Bh| 055 [o100111(27h| -1.85 [1000011(|43n| -3.35
poosioojoch| 06  Jowotr000)28h| 2 |o00100|adn| 34
60 VVI6:0] boot101joon| 065 |otot00tjoon| 208 |1000101 (48| -2.4s

po01110j0ER| 07 jo10t010[2an| 21 |1000110(4Bn| 35
poot111jorn| 075 |o1oto11|2Bn| 215 000111 |aTh| -3.55
powoooj1on| 08 jowtioolon| 22 [001000|48h| 36
0010001|1th| 0.85 [o101101f2DR| -225 1001001 |48h| -3.65
potootof1zn| 08  jowotiiof2En]| 23 J001010/4AR| 37
po10011|13n| 095 |o1or111f2Fn| -235 Jio01011)4BR| 375
0010100|14h| -1 [0110000/30n| -24 [100M00[4Ch| -38
01010118 | -1.05 |[0110001[31h| -2.45 [1001101/4Dh| -3.85
o10110|16h| -1.1 0110010|32h| -2.5 1001110/4ER| 38
DO10111]1Th 1.15 0110011[33h -2.55 1001111 |4Fh -3.85
po11000[18h | -12  |0110100[34R| 26 [1010000|50R|
PO11001|10n| -1.25 |0110101]35n| 265 | other -
PO11010{1AR| -13  |0110110[38R| -27
001101 1|1Bh -1.35 0110111}3Th 275

Restriction
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24) R82H (VDCS): VCOM_DC Setting register

R82H Bit

insUPara | RW | DICX | O7 | D6 | 05 | D4 [ D3 [ D2 | D1 | DO [ Code |

VDCS w 0 1 7] ] 0 0 0 1 0 82H
1* Parameter| w 1 MT;-VC VDCSiE] | vDCSIS) |VDCS (4] |VDCS[3] |VDCS 2] |vDCS [1]|vDCs )| oo

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

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

15t Parameter:

VCOM value
VCOME0] |orage(v)] veomED] [Votagerv)| veome:0) [vorsgerv|

000000 | 00n | 0cdetau) [oo11100fich|  -14  pr11ooofasn| 28
pooooot [oh| 005 |oorinosion| -145 forvicotfaen| -285
pooootoozn| 0.1 |ms miofien| 15 fprioofaan| 26
DOO001T1 103N 015 'm'-l'.!ﬂ 1Fh -1.55 0111011 |3Bh -285
poootoofoan| 0.2 |fowooooofzon| -18  Josmiocojack| 3
pocototfos| 025 Jorooootfomn| -1ss Jorneer fson| -3es
hoootiofosn| -0.3 |mcmw om| a7 Jormolen| 2
PDOD111|0Th| 035 Imom” 23h| -1.75 JOM1M [3Fh| -315
pooioooosn| -0.4 |o~,omm 2an| -18 |roooooofeon| a2
boo10ot [oan| 04s |moom1 26n| -185 |woooootjamm| -a32s
poot010joan| -0.5 lozom wlzen| -19  |oocotofuzn| a3
boo1011 [oan| 055 Imw: 11|am| 188 000011 faan| -33s

0001100|0Ch| -0.6 I{J?O!GCKJ 28n -2 1000100|44n| -3.4

poo1101 foon| 085 [or0t001[aen| 205 |rooororfasn| -34s
6-0 VDCSI[6:0}

DO0T110|0ER| 0.7 J0101070]2AN| -21 1000110)46h| -35

D001111|0FR| -075 Immenzah 215 [|1000111 |aTh| -355

0010000|10n| -0.8 |0101!C0 2Ch| -22 1001000|48n| -3.6

0010001 |[1ih| -DAS IO!OHO'I 2Dh| -2.25 100100t jagn| -3865

bo10010[12n| 00 |momozen 23 |oowofsan] a7

0010011 |13h| -085 J0101111|2Fh| -235 001011 j4Bh| -375

00 10100 | 140 -1 0110000|300 | -24 1001M00j4Ch| -3.8

0010101 |15h| -105 |0110001|31h| -245 |[1001101|4DR| -385

00 10110 16 -1.1 0110010321 25 10071110 j4En 3.9
0010111 |1Ph| -1395 [0110011[|33h| -2.55 |[1001111 |[4Fh| -385
DO11000|18h| -1.2 |0190100|34h| -28 |1010000(50n -
D011001 180 | -125 (0110101]38h| -2.65 oher A

00 11010 1AR -1.3 01101 10|36h 27

DOYT1011[1Bh| -135 |[0110111|3h| -2.75
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MTP_VCM

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

Restriction

25) R83H (PTL): Partial Window register

R83H Bit
InstPara | RW |DICX| D7 D6 D5 D4 D3 D2 D1 DO | Code |
PTL w 0 1 0 0 0 0 0 1 1 83H
1" Pammeler| W 1 - - - - - - HRSTI9] | HRSTIE] | 00h
2™ Parameter| w 1 | HRST[7] | HRSTIS) | HRST]S) |HRSTI4] | HRSTR) |HRSTIZ) - - 00h
3" Parameler | W 1 . . . . . . HRED{[9] | HREDI8] | oon
4" Parameter | w 1 |HREDE) | HREDE] | HREDIS] | HREDI4] | HRED(3] |[HRED2) - . 00h
5" Parameter | W 1 = = = = . = vRsTIg] | vRsTg] | oon
6" Parameter | w vRsTI7] | vRsTE] | vRsTEs] | vRsTH] | vRSTR] |vRSTI2) | vRSTIY) | vRSTI0) | 00R
7" Parameter [ w 1 - . . - - 3 VRED[| | VRED8] | o0Oh
8" Parameter [ W 1 | vreDp |vrReEDE) | vRED(S) [ vRED4] | vREDIY) | vREDR) | VRED)1) | vRED(O] | 00K
9" Parameter | w 1 - - - - - - - PMODE | oon
NOTE: “-"Don' care, can be set to VDD or GND level
Description -This command sets partial window.
HRST[9:2] Horizontal start address
HRED[8:2] Horizontal end address. HRED must be greater than HRST.
VRST([9:0] \Vertical start address.
VRED[9:0] Vertical end address. VRED must be greater than VRST.
0: disable partial mode(default)
PMODE 1: enable partial mode
Note:
No matter HRST[1:0] ,HRST[9:8], HRED[9:8], VRST[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 :
InsPara | RW | DICX | D7 D6 D5 D4 D3 D2 D1 D0 | Code
PGM w 0 1 0 0 1 0 0 0 0 90H

NOTE: ~"Don' 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

R91H Bit
InstPara | RW [ D/CX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code |
APG W 0 1 0 0 1 0 0 0 1 91H
NOTE: “"Don' care, can be set to VDD or GND level

Description | .The command define as follows:
After this command is transmitted, the programming state machine would be activated.

Restriction | The BUSY flag would change state from 0 to 1 while the programming is completed.

28) R92H (RMTP): Read MTP Data

R92H _ _ _ __Bit _ B _ _
Inst/Para | RAV [DICX] D7 D6 | D5 | D4 | D3 D2 D1 D0 | Code
RMTP W 0 1 0 0 1 0 0 1 0 azH
1* Parameter | R 1 Dummy ;
2™ Parameter | R 1 The data of address 0x000 in the MTP g
3" Parameter | R 1 The data of address (X001 in the MTP "
4" Parameter | R 1 5
5" Parameter | R 1 The data of address (n-1) in the MTP "
e~m-)" | o |, _
Parameter
m" Parameter | R 1 The data of address (n) in the MTP :
NOTE. “"Don? care. can be set to VDD or GND level
HRsaigion -The command define as follows:
The command is used for reading the content of MTP for checking the data of programming.
The value of (n) is depending on the amount of programmed data, the max address =
Ox17FF
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I Setting AZh le

A 4

Into Progi am Mode
[ KSOH)

Y

| Wreite data[ RLEH) I

& Apoly VMTP= 101 W

| Activate progiam [RILH) I

Cheack Busy_n=1then

¥ Remava VMTF

T mumbas of ad
And (Ml Ol

Chk_CRC=0{defadt value)
HMTFE_CRE=0{ default vatue)
Chk_CRC=MTP_CRC
CRC_STATUS=1

Chi_CRC=calcud ata by IC.
MTPF_CRC=Bum seiting by Uses

- I

CRC_STATUS=0

CRC_STATUS=1

'y

e e e e e
| CRC_STAT[RESH) i

Fall

Fass

——— —

| PGM_STAT[RAIN) ]
besccmgewo=e-

—_—_—-———

RMTF [R32H) I

Fail
ariecy 7

Pass

{ Finish Reset )

The sequence of programming MTP{Extemal power)
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R4Dh=78

A

Setting Alh
ROh=0F.00.47.47.47,47

Into Program Mado
[ RSOH )

‘

I Write data(R10M)

!

| PON[ROGH ) |

4 Chaok busy_n=1,delay 50ms

| Activate grogram [RS1H) I

J‘ Check Busy_n=1

| POFF{RDZH) ]
Check Busy_n=1

Chik_CRC=0D(default value)
MTP_CRC=0{ default value)

Chk_CRC=MTP_CRC
CRC_STATUS=1

CRC calculate

Y

Chik_CRC=cal culate by IC.
MTP_CRC=Burmn setting by User

CRC_STATUS=1

CRC_STATUS=D

- - -

, R
! CRC_STAT(REEN) "

! paM_sTaT(RAIN) |

Fail

cormea 7
Fass

RMTP (RS2H) —I

The sequence of programming MT Fiinternal power)

Restriction

This command only actives when BUSY_N ="1"
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29) R9OEH (REV2): REVISION2 register

RYEH Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 D0 | Code
REV2 W 0 1 0 0 1 1 1 1 0 9EH
1* Parameter | R 1 0 0 0 0 0 0 0 1 01h
-The command defines as:
1* Parameter:
Bit Description
Description
7-0  |CHIP_REV
Restriction
30) R9FH (RMRB): Read MTP Reserved Bytes
RSFH _ Bit
Inst/Para RW |IDICX| D7 D6 Ds D4 D3 D2 D1 DO | Code
RMRB W 0 1 0 0 1 1 1 1 1 OFH
1 Parameter | R 1 Dummy 0oh
2™ Parameter | R 1 The data of address 0x16F7 in the MTP 00h
3 Parameter | R 1 00h
R 1 00h
97" Parameter | R 1 00h
98" Parameter | R 1 00h
101" Parameter | R 1 The data of address Ox175A in the MTP 00h
«The command define as follows:
The command is used for reading the content of MTP Reserved Byte for checking the data
Description of programming.
This command could read these information from MTP directly.
Restriction
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31) RE3H (PWS): Rower Saving register

RE3H [ Bt — ~
InstPara |RMWIDICX|] D7 | D6 | D5 | D4 | D3 D2 | D1 | DO | Code
PWS w 0 1 1 1 0 0 0 1 1 E3H

1" Parameter| W | 1 VCOM_WE3:0] SD_W[3:0] 00N
NOTE. -"Don' care, can be set to VDD or GND level

- This command is set for saving power during refreshing period. If the output voltage of
VCOM / Source is from negative to positive or from positive to negative. the power saving
mechanism will be activated. The active period width is defined by the following two
parameters.

VCOM_W: VCOM power saving width (unit = line period)
VCOM_W31]

— s
VSYNC ||

VCOM H Frame NVCOM

] ]
Description Source s L < Feame N data
|}

[

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

SXGRO) , G2g39]
—

g
&

- -

:
e

"
I
'
]
I
]
Line N Data H Line N+1 Data

Restriction

32) RE4H (LVSEL): LVD Voltage Select register

RE4H | Bit
InsyPara | RW [DICX [ D7 | D6 | D5 | D4 [ D3 [ D2 | D1 | DO [ICode|
LVSEL w 0 1 1 1 0 0 1 0 0 E4H
1* Parameter| w 1 - = - - 3 5 LVD_SEL]1 0} 03h
NOTE: " DonY care, can be sel to VDD or GND level
Description | | vD_SEL{1:0]: Low Power Voltage Selection
i 1:0] LVD value
00 <22V
01 <23V
10 <24V
1" < 2.5V (default)
Restriction
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8. BLOCK DIAGRAM

1.5 Inch EPD

dl

4 12C bus s
Temperature Data & control bus (SPI EDIEDDC
Senser — -

#—=MCU Circuit o
Circuit 12C bus ks Circuit
(Optional) EPD | -

Capacitor | |[Power Circuit |
Circuit
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9. TYPICAL APPLICATION CIRCUIT WITH SPI INTERFACE

REVGL Pl
1
MBROS30 ar 7|5
GIR
RESE_ 3
RESE
D2 3
It |2 S 1o
== | | [ TaF25v g
4 F/25V MBROS30 7
— TSDA
BS 3 | o
BBSY 9
L1 D3 — RES 10 g;?
3.3V _ RREVGH DC 1] oo
| 47uH 500mA | > i N
C4 MBROS30 SCIK 13

Tunmsv J 1 WE25V o 1] g"
R 1308EDL | -

= = C6 || IuF/25V 3.3V | 16 val
17 VS
C7 | |1uE25V 18
VDD
RESE Tl
'|| o _ 0| ven
W25V PREVGH2I | =0
R1 R2 C10 2 | g
™M 220 | a6l IuF25V  PREVGL 23 Va@
1uF/25V VOOM U | voon
C12 |
1uE 25V FPC24PIN(0.5mm)
Part Name Requirements for spare parts
C1-C12 0603/0805; X5R/X7R; Voltage Rating:=25V
R1, R2 0603/0805; 1% variation, =0.05W
D1-D3 MBRO0530: 1)Reverse DC Voltage=30V 2)lo=500mA
3)Forward voltage <430mV
Q1 Si1308EDL: 1)Drain-Source breakdown voltage=30V
2)Vgs(th)<1.5V 3)Rds(on)<400mQ
L1 Refer to NR3015: lo=500mA(max)
P1 24pins, 0.5mm pitch
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10. TYPICAL OPERATING SEQUENCE

10.1 LUT FROM OTP OPERATION FLOW

System power

l

Reset the EPD driver IC

l

Power on

l

Load image data

l

Display refresh

l : l

Tirs Gt Enter into deep
sleep mode
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10.2 OTP OPERATION REFERENCE PROGRAM CODE

System

}

Reset the EPD driver IC

v

User Manual

(0x4D, 0x78) (ROO_PSR,0x0F, 0x29) (RO6_BTST,0x0D, 0x12, 0x30, 0x20, 0x19, 0x2A, 0x22) (0x30, 0x08)
(R50_CDI,0x37) (R61_TRES,0x00, 0XC8, 0x00, 0XC8) (OXE9, 0X01)

I

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 (0x02,0%00)

)

Deep sleep
SPI (0x07,0xa5)

1
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11. RELIABILITY TEST

No. Test Items Test Conditions
T=-25°C, 500h
Test in white pattern
T=60°C, RH=35%, 500h

1 Low-Temperature Storage

2 High-Temperature Storage i )
Test in white pattern
3 High-Temperature Operation T=50°C, RH=30%, 500h
Low-Temperature Operation 0°C, 500h
5 High-Temperature,
. - , T=40°C, RH=90%, 500h
High-Humidity Operation
5 High Temperature, T=60°C, RH=80%, 500h
High-Humidity Storage Test in white pattern
1 cycle:[-25°C 30min] — [+60°C 30min]:100 cycles
7 Temperature Cycle : )
Test in white pattern
Note:

11-1: Stay white pattern for storage and non-operation test.

11-2: The operation is black — white — red — yellow pattern, the interval is 150s.

11-3: Put in 20°C~25°C for 1 hour after test finished. The functionality, appearance, and display
performance are OK.
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12. QUALITY ASSURANCE

12.1 ENVIRONMENT

Temperature: 18~28C; Humidity: 40%~70%RH
12.2 ILLUMINANCE

Brightness: 800~1500LUX;
Angle: The light source surrounds the module within a range of 45+5° ;

Functional tests are performed at a distance of 30CM from the module surface under
150-200 LUX

12.3 INSPECTION METHOD

Normal 0°
ling

[ e

TFT

12.4 DISPLAY AREA

Viewing area UFP CI

1C

12.5 GHOSTING TEST METHOD

Four-color ghosting is measured with following transition from horizontal 4 scale pattern to
vertical 4 scale pattern. The listed optical characteristics are only guaranteed under the
controller & waveform provided by Waveshare.
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1) Measurement Instruments: X-rite i1Pro
2) Ghosting formula: Refer to AE2000 calculation formula

12.6 INSPECTION STANDARD

12.6.1 Electric Inspection Standards

User Manual

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

| —=—2 | ——p—3

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

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

No. Item Standard Defect Level Method Scope
Clear display;
1 Display Display complete; MA
Display uniform
2 Black/Write spots | D<0.25mm, allowed; Visual inspection
0.25mm<D=<0.4mm, N<4 allowable; Zone A
D>0.4mm is not allowed MI
L
u:‘fLw Visual/
3 Black/White lines L<0.4mm, W=0.1mm, negligible; Inspection card
(No switch) 0.4mm<L=<1.0mm,0.1mm<W=0.4m
m,N<4 allowable;
L>1.0mm,W>0.4mm is not allowed
4 Ghost image Allowed in switching process M Visual inspection
Flash points are allowed when
5 Flash dot/ switching screens; MI Visual/ Zone A
Multilateral Multilateral colors outside the frame Inspection card | Zone B
are allowed for fixed screen time
Selection segments are all
6 | Segmented display | displayed, and other segments are
not displayed after the selection
segment MA Visual inspection | Zone A
Short circuit/
7 Circuit break/ Not allowed

Abnormal Display
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12.6.2 Appearance Inspection Standards

User Manual

No. Item Standard Defect Level Method | Scope
ey
B/W spots/ T
Bubble/ _v:_
1 Foreign bodies/ By MI Visual Zone A
Dents D<0.25mm, negligible; inspection
0.25mm<D=<0.4mm, N<4 allowable;
D>0.4mm is not allowed
Zone A
2 Glass crack Not allowed MA Visual/ Zone B
Microscope Zone A
3 Dirty Allowed if can be removed M Zone B
\./%
X<3mm,Y<0.5mm and without
affecting the electrode is permissible
4 Chips/Scratch/ MI Visual/ Zone A
Edge crown 2mms<X or 2mm<=Y t=not counted, and Microscope| Zone B
without affecting the electrode, permissible
—] Wi
" Length
W<0.1mm, L<5mm, without affecting the
electrode, n<2
¥
5 TFT cracks _ MA Visual/ | Zone A
\._ Microscope| Zone B
Not allowed
Dirty/ Visual/ Zone A
6 Foreign bodies Allowed if can be removed/Allowed M Microscope| Zone B
FPC broken/
7 FPC oxidation/ MA Visual/ Zone B
scratch Microscope

Not allowed
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!
W
8 B/W line L<0.4mm, W<0.1mm, negligible;
0.4mm<L<1.0mm,0.1mm<W=0.4mm,N<4 MI Visual/ Zone B
allowable; Ruler
L>1.0mm,W>0.4mm is not allowed
TFT edge bulge/ TFT edge bulge: Visual/ Zone A
9 TFT chromatic X<3mm,Y<0.3mm, allowed Ml Microscope| Zone B
aberration TFT chromatic aberration: allowed
D<0.2mm, allowed;
0.2mm<D=<0.35mm, N<4 allowed; Visual/
10 Electrostatic point D>0.35mm is not allowed (n<5 items are Ml Microscope | Zone A
allowed within 5mm in diameter)
PCB damaged/ PCB(Circuit area) damaged is not allowed
11 Poor welding/ PCB Poor welding is not allowed MI
Curl PCB Curl=1%
Edge Adhesives HsPS surface (including
protective film) Visual Zone B
12 Edge glue height/ | Edge Adhesives seep in<1/2 Margin width MI /Ruler
Edge glue bubble Length excluding
Edge adhesive bubble: bubble width<1/2
Margin width; Length<5.0mm. n<5
13 Protective film Surface scratch but not effect protection MI Visual
function, allowed inspection
Thickness<PS surface(with protective film):
Full cover the IC;
14 Silicon glue Shape: Mi Visual
The width on the FPC<0.5mm(Front) inspection
The width on the FPC<1.0mm(Back)
Smooth surface, no obvious protrusions
FPL
15 Wrap degree — 1t MI Ruler
(TFT substrate) L]
t<1.0mm
Color difference in Visual
16 COM area Allowed inspection
(Silver point area)
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13. 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 can cause permanent damage and invalidate 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 The 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 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 dose not form part of the specification.

Product Environmental certification

RoHS
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14. PRECAUTIONS

(1) Do not apply pressure to the EPD panel in order to prevent damaging it.

(2) Do not connect or disconnect the interface connector while the EPD panel is in operation.

(3) Do not touch IC bonding area. It may scratch TFT lead or damage IC function.

(4) Please be mindful of moisture to avoid its penetration into the EPD panel, which may cause damage
during operation.

(5) If the EPD Panel / Module is not refreshed every 24 hours, a phenomena known as “Ghosting” or
“Image Sticking” may occur. It is recommended to refreshed the ESL /EPD Tag every 24 hours in use
case. It is recommended that customer ships or stores the ESL / EPD Tag with a completely white image
to avoid this issue.

(6) High temperature, high humidity, sunlight or fluorescent light may degrade the EPD panel’s
performance. Please do not expose the unprotected EPD panel to high temperature, high humidity,
sunlight, or fluorescent for long periods of time.
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