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1. OVERVIEW

10.85inch 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 10.85inch
active area contains 1360 x 480 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

1360 x 480 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 10.85 Inch
Display Resolution 1360(H) X 480(V) Pixel DPI:132
Active Area 259.76(H) <X 91.68(V) mm
Pixel Pitch 0.191X0.191 mm
Pixel Configuration Rectangle
Outline Dimension 270.56(H)><105.92(V) X 1.20(D) mm
Weight 66.8+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

FRONT VIEW SIDE VIEW BACK VIEW
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Notes:

4-1: Display module 10.85" array for EPD;
4-2: Driver IC: JD79665AA;

4-3: Resolution: 1360 x 480;

4-4: Pixel size: 0.191mmx0.191mm.
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5. PIN ASSIGNMENT

NO. Name 1/0 Description Remark
1 CSB2 I Chip select input pin Note 5-1
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 TS_SCL (0] I2C Interface to digital temperature sensor Clock pin Note 5-6
7 TS_SDA I/O I2C Interface to digital temperature sensor Data pin Note 5-6
8 BS1 I Bus Interface selection pin Note 5-5
9 BUSY (0] Busy state output pin Note 5-4
10 RES# I Reset signal input. Active Low Note 5-3
11 D/C# I Data / Command control pin Note 5-2
12 CS# I Chip select input pin Note 5-1
13 SCL I Serial Clock pin (SPI)
14 SDA I/0 Serial Data pin (SPI)
15 VDDIO p Power Supplly for interface logic pins. It should be

connected with VCI
16 VCI P Power Supply for the chip
17 GND P Ground

Core logic power pin VDD_18V can be regulated
18 VDD_18V C internally from VCI. A capacitor should be connected

between VDD_18V 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

VSH
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

Notes:

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 10.85inch 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

Parameter Symbol Rating Unit
Logic supply voltage Vel -0.3to +6.0 Vv
Logic Input voltage Vin -0.3to VCI +0.3 Vv
Operating Temp range Toprr 0 to +40 T
Storage Temp range Tste -251t0 +70 T
Optimal Storage Temp TST Go 2312 C
Optimal Storage Humidity HST Go 55+10 %RH

Notes:

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 table.

6-1-2: The storage time is within 10 days for -25°C ~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, Torr =23°C.

Applicable
Parameter Symbol Condition pppin Min. Typ. Max. | Unit
Single ground Vss - - - 0 - Vv
Logic supply voltage Vel - Ve 2.3 3.3 3.6 Y
Core logic voltage Vob - Vob 23 3.3 3.6 Y
High level input voltage Vi1 - - 0.7Vc - Ve Y
Low level input voltage Vi - - GND - 0.3Vc Y
. VCI
High level output voltage Von lon = 400Ma - 0.4 - - Vv
GND
Low level output voltage VoL loL = -400Ma - - - +0.4 \Y
Typical power Prve Vci=3.0V - - 60 - mw
Deep sleep mode Pstey Vci=3.0V - - 0.0012 - mW
Typical operating current lopr_Vei Vci=3.0V - - 20 - mA
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Image update time - 23°C - - 20 - sec

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

Deep sleep mode
current

retain

Notes:
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 SPI SDA SCL CS# D/C# RES#
BS1=H 3-wire SPI SDA SCL CS# L RES#

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

Host

(MPU to
Driver)

CSB—| .

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

[ [ ] [

sa _(FPUTLPLILILILALRL LPLPLPLTLELELE LY JEESAGARISARALIN |
Dic —| i

@@@@@@@@ _ Ko @@@@@@ 2ok XKoo oxoonosXoaeke

I i i arameter
B A i MR
CSBcanbe “H' between parameter/ CSBeanbe “H” between paramefer/
command. And SCL. SDA, D/C are invalid parameter. And SCL. SDA, DIC are
during CSB=" H" invalid 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

csB

Host
(MPU to scL
Driver)

SDA

Table 6-3-3: Control pins of 3-wire Serial Peripheral Interface

[ [ 1] [

oL

K o O 0 s A G AR S DL
o7 @@@@@@@ i @ JEELCCECC S @G@@@@@@

Command parameter

el il parameter
i e S N S o, 2 SEE
CSB can be "Hbetween parameter/ CSB can be "Hbetwean 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

Parameter Symbol Min. Typ. Max. Unit Condition
SERIAL COMMUNICATION
Tcss 60 ns Chip select setup time
TesH 65 ns Chip select hold time
CSB
Tscc 20 ns Chip select CSB setup time
Tehw 40 ns Chip select setup time
Tscyew 100 ns Serial clock cycle (Write)
TsHw 35 ns SCL “H” pulse width (Write)
sCL Tsw 35 ns SCL “L” pulse width (Write)
Tscver 150 ns Serial clock cycle (Read)
TsHr 60 ns SCL “H” pulse width (Read)
Tsr 60 ns SCL “L” pulse width (Read)
Tsps 30 ns Data setup time
SDA :
TspH 30 ns Data hold time
(DIN) T 10 A ti
ns ccess time
(DOUT) Ace
Ton 15 ns Output disable time
D/C Tocs 20 ns DC setup ?[ime
TocH 20 ns DC hold time

Table 6-3-4: Serial Interface Timing Characteristics

10
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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 | : ! " B ] ] : .
InstPara ([RWIDIEX] D7 | D6 | B5 [ D4 | B3 | D2 | Dt | BO |Code
PSR W i ] 0 ] i} a i] o 0 O0H
1% Parameter | W 1 RES[] | RESIO] | PST_MODE - §]s] SHL SHO M | RET W | OFh
2™ Parameter | W 1 |wrT EN - FOPT voeMZ (TS AUTO| TIES Nore [ve_LuTtz| oeh

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

Description -The command defines as !

1* parameter

RST N function

1: no effect. (default)

0. Booster OFF, Regisier data are set to their default values, and

Source/Boder/\comi: floating

SHD N function

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

“ocom are kept OV or floating.

1 : Booster on. {default)

SHL function

0: Shift left; First data=3n—5Sn-1 —_..—=32-=Last data=51.

1: Shift right: First data=S1-+82 - . —»Sn-1-+Last data=Sn.

{default)

UpE function

0:5can down; First line=Gn—=Gn-1 —...—+G2-+last line=G1.

1:3can up; First line=G1-==G2 -+ . —+Gn-1=-+Last line=Gn.

(default)

Power switch operation mede .

5 BT MODE 0:Power switching time in the period of frame scanning.{default)

= 1:Power switching time in the external period before frame

scanning.

Resclution setting

00: Display resolution is 800x600(default)

7-6 RES[1.0] |01: Display resolution is 720x540

10 Display resolution is 6§40x480

11: Display resolution is §00x448

0 RST_N

1 SHD_N

2 SHL

11
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2 parameter

Bit Name ayErE

WVCOM status function

0 : Mo effect

1 : After refreshing displaythe output of VCOM is set to floating

sutomatically  [default)

WCOM status fundtion

0: Mo effect (default)

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

off

VGN power off status function

2 TIEG 0 : No eftect (default)

1 : Power off, WVGM will be tied to GND

Temperature sensing will be activated automatically one time

0 : Before enabling booster, Temperature Sensor will be

| TS_AUTO | activated automatically one time.

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

activated automatically one time. (default)

VCOM status function

4 VOMZ (0 - Mo effect (defaulf)

1 :WCOM is always floating

FORT function

0 Scan 1 frame aiter waveform finished (detzul)

t: Mo scan after wave form finished and switch the source channel
ourput to Hiz.

LUT selection sethng

7 LUT_EN |0 Using LUT fram MTP{defalt)

1 : Using LUT from register

Prionty of VOOM setting: VCMZ = NORG = FOPT = VC_LUTZ

0 VG_LUTZ

1 NORG

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

MNotes:

1: Non-select gate line keep 2t VGM for DSPIDRF and AMV

Z. Dummy soumnce line follow LUT C for DSFIDRF

3. When S3HE_N become low, DCDC will tum off. Register and SRAM data will keep until
WO turn off. S0 cutpat and VCOM will base on previous conditicn. It may have two
condition: 0V or floating.

4 When RET_N become low, driver will reset. All register will reset to default value. All of
the driver's fundions will disgble. SourcalGate/Border™/COM will be relessed to floating

Restriction

12
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2) RO1H (PWR): Power setting Register

RO1H Bit
Inst/Para RW | DICX D7 0§ D5 04 D3 D2 D1 08 | Code

PWR Wy 0 0 o 0 0 ] 0 0 1 Otk
1* Parameter W 1 - - BD_EM . . WESC EN |WDS_EN| VDG EM| 07h
2" Parameter | W 1 - - - . - . YEPN[1][VEPM IO ook
3™ Parameter | W i : VSEL_0 [6:0] 0ok
4" Parameter | W 1 = WaR 1 18:0] ook
5" Parameter | W 1 X VAN 160 0ok
6" Parameter | W | i WEPL 1 [5:0] ooh

NOTE: *-" Don't care, can ba set to VOD or GND level

Description -The cammand defines as :

1% Parameter:
Bit Name Description
[Gate power zelacton.
O VhG EN 0 : Extarnal gate power from VGP/VGN pins.
- 1 ! Internal. DCOC function for genarate VERNGM, {dafault)

Solrca powar selection
1 VDS_EN 0 : Extarmal source powar from VEPAVEN ping.
11 Intarnal ragaiador function for genesate VEPNEN (default)

Sourca LV powar selection
2 VST _EN 0 : Extarmal source power from YSPL pins.
11 Intarnal reguiator function for generate WSPL (default)

13
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5 BD_EN

Border LDO enable fwhen TRS=LOW)

0. Border LOO disabls{dafault)

cade Border level selection
1] VGO
01 WEP
10 WEN
11 WEPL
1:Border LD anabls
code Border level selection
Go VCoM
M VEF+VCOM
10 VEN+VYLOM
11 VSPLAVCOM
Border LDO enable (wWwhen TRS=HIGH)
0:Border LOXD disablacafault) _
codda Border level selection
oo WICOR
01 VEP
10 WS
1 VSPL
1:Border LOXD snable G2
cade Border level selection
i) VCOM
™M VEP+VICOM
10 WEN+COM
1 VEPL+VCOM

Znd Parameter:

Bit Name Description
VGEPM Voltags Level.
00: VSP=20 v, VGN=20v [defsult)
1-0 VIGEN 01: VGF=17 v, VGN=1Tv
10 VEP=15 v, VEN=18¢
11: ¥GP=10 v, VGN=-10v

14
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3rd & 4th & Bth Parameter: Internal VEP_1NVEPL_O/VEPL_1 power selection
Bit | Name Description
Internal V58P & VSPL power selection.
Bitf&: 0 Woltagsiy bt 780 Velage'] bt [B:00 ‘Voltaga(V)
OD000D. | a0k 3 0i01001 | 28R | T 1010010 | 52h| 11.2
00000t [oth| 34 moioin [2an]| 72 110011 [s3n] 113
ocoooi1o |ozn| 32 oto1011 |28R| 7.3 1010108 [ 54h| 114
000001 [03r| 33 | odowioo |2ch| 74 1010101 [58h| 115
0000100 |oan| 24 0101101 [2oR| 7.5 1010110 | 38h| 118
0000707 [05h| 35 | o101t |2ER| 78 011 | &Th| 117
poootio [oBn| ae oot |2FR| 77 1011000 [s8n| 118
Do00til |o7R| 27 0110000 |30R| 7.8 1011001 | 58h| 118
0001000 |0BR| 38 | o000y |31k| 7.0 1011010 | BAR 12
0001001 [osh| 38 | oniocio | 326 ) 1011011 | 58h| 124
Go01010 [oAR 4 g1ioott [3an]| 84 1011100 |5ch| 122
0oo101 |oen| 4.t 0110100 |34h| B2 1011101 |50h| 123
ooat1o0 [och| 42 0110101 [38h| 82 1011110 |5Eh| 124
0001101 [oDR| 43 010110 |38 | B4 1011811 |EFR| 138
OoO1ti0 [0Eh| 44 oHoin |5t | B5 100000 | BOR| 128
poo1111 [oFn| 48 | oi1aiooo |sen| &S 1100001 [81h| 127
0010000 [10m| 48 | 0111001 |38R| &7 100010 |B2h|  12a
cotooo [1in| A7 o1oio [3ah|  as 110007 | B3| 128
""5:—' 0010016 [12h| @& | oiiinit |aBh|  B@ | 1100100 |B4n| 1
vapt o [ ootoeit [1an]  as 0111100 |3Ch g o010l [esn| 139
60 &~ [ Tocioioo [dan 5 DH1i01 |3DR| @1 HOGHI0 | B6h| 132
VEPLY Tnotoiad [1Ee| & 0111710 |3ER| @92 1100111 |Bth| 133
0010110 | 1Bh| 52 o111 |3Fn| 9.3 101000 |BBR| 134
0010111 |[1th| 53 000000 | 405 | 9.4 TOi001 |Gen| 134
Doi1CO0 |18R| 54 1000007 |40 | 8.5 1101010 |BAR| 138
0011001 [18R| &5 1000010 |426 | 9.8 1101041 |62h| 137
0011010 [1AR| &8 1000017 |43n| o7 1101100 |8Ch|  1aa
oo1101i [1en] 57 1000700 |48n| 48 1101101 |80n| 134
poi1i00 [1ch| S8 1000701 |48n| 9@ 1101110 | BEh 14
0011101 [iDh| 58 1000110 | 480 10 110111t 85| 1401
0011110 [1ER B 1000111 476 | 101 1110000 | 70h| 142
0071711 [1FR| 8.1 1001000 |48 | 102 [ 1ni0001 [7in| 143
oioocon [2on| B2 001001 48R | 103 | 1910010 | T2h| 144
000001 |21n| &2 1001010 |4AR| 0.4 | 1910011 | 73h| 145
oHo0010 [22R| B4 1001011 [4Bh| 105 | 1410100 | Tdh| 148
0100011 |23R| E5 1001100 |4CH| 108 | 1110101 | 75h| 147
Gi00700 |24h| B8 1001157 [40n| 107 | 1isonc [7eh|  14m
oio0101 [28R| &7 iocnio [ésn| qoe | somt [Fen| 14m
0100110 [28n| B8 1001111 [4FR| 108 | 11110008 | 78h 15
01o0it [27h| B8 1010000 | 505 1 e "
0101000 | 28h 7 1010001 | 51| 111
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Eth Parameter: Internal VEN_1 power selection
_Bit | Name Description
Internal VBN power selection.
bilfE: 0] Vaoltags(v) bit {8:0] oltage\J) bt [8:01 ‘\Voltaga(V)
0000000 [00h -3 Croiodt | 28h -T.1 10100140 | 52h -11.2
CoO0o01 [ O1h -3.1 0101010 | 2a0 -T2 1010011 [ 53h -11.3
0000010 | O2R -3.2 0101011 [ 28h 7.3 1010100 | Bh -11.4
COO00011 [ D3R -3.3 010%100 [2ChH -7.4 1040401 | 55h 118
oo 100 [ Odh 3.4 0101181 [ 2Dh 1.5 1010110 | 88h -11.8
oo031a1 | 05h =35 Q1110 | 2ER T8 1010111 [&Th 1.7
QoOn110 |08k 38 00111t [ 2Fh 7.7 10110030 | &Bh -11.8
0oo0t11 [07kR 37 0110000 | 306 TE 1019001 |58k | <119
COCD0 [ 08R -3.B 010001 | 31h 15 1011010 | 5AR 12
0o01001 | 086 -39 0110018 | 320 -2 1011211 | 5Bh 121
Coo01010 [0AR - 0110017 [ 33h 3.1 1011100 [ 5Ch 2.2
0001211 [08h 4.1 0112100 | 3dh 8.2 1011101 [ &Ch -12.3
Goa1190 (OCh -4.2 0110101 38R -2.2 1011110 | BER -12.4
0Ca1101 (ODh -3 0113110 | 38R -2.4 1011711 [ &Fh -12.5
ooO110 |LER 4.4 0110111 [ 37h 3.5 100000 | &dh 126
Qoatii1 |OFh ] 9111000 | 38h -3.6 11000017 [ &1h -12.7
oo10000 [10R| 48 ariont | 3sn 27 100010 | B2h 12.8
Lo1000 | 11k T 0111010 | 3AR -2.8 1100011 | B3h -12.8
0010010 | 12R 1.8 0111011 [ 3Bh 2.5 T100100 [ Bdh -13
' 0010011 | 13k -4.48 0411100 [3Ch -8 1100101 | B5h 3
6-0 | VSN_1 \ooi0100 [14n| 5 | 0113101 |3Dn| -8 | 170010 |een| -13.2
0010101, | 180 -5.1 0111119 (3R 5.2 1100111 [ B7h 13.3
0010110 | 18k 5.2 0111111 [ 3Fh 8.3 101000 [ BEh -13.4
0010111 [ 17h 5.3 1000000 | 400 S| 110710071 | &3h -13.5
0C11000 | 18R -5.4 1000001 | 41h -85 1101010 | BAh -13.8
0011001 | 18R 5.5 1000010 | 426 O 1to1en |esn| -1aT
Lo11010 (1AL -5.8 1000011 |43k 5.7 1101100 [&Ch -13 8
0011011 [1Bh BT TOO00108 | 44h -2.8 1901101 | &Dh -13.8
0ot11100 [1Ch 5.8 1000101 [45h -8 & 1101110 | BER =14
0211101 [1Dh -3 1000110 | 48h =10 o111 [ BFR -14.1
goi1i10 [1Eh & 1000111 [47h =131 1110000 | 7Oh -14.2
0211111 | 1Fh 4.1 1001000 | 48R -10:2 1110001 [ 71h -14.3
0100000 |20k 5.2 1001001 [ 48h -1 1110090 [ T2h 14.4
0100C0a1 [ 21k 5.3 1001010 (480 -4 191081 [ 73h 14.5
0100040 | 228 <54 1001011 [48h| -108 1110100 | 7ah| -t48
0100011 |23k 8.5 1001100 (4Ch -10.8 112101 [ 75h -14.7
0100100 |24h 5.8 1001101 [4Dh -10.7 1110110 | 7&h -14.8
01o0td | 288 57 1001110 [4ER -10.8 11041t [ FTh -14.8
0100110 [28h 5.8 101111 [4Fh -10:5 1181000 | 78h i5
0190111 [ 27 5.8 1016020 | 5Oh -11
= = ather -15
0101000 [28R] 7 1010001 [51R] 7.
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Maotes:

1. VEP_ONSN_D voliage output is £15 Y fixed value:

2. When switching Made0 or Modet the voliage output is:
ModeD: VEP_0{+15) / VBMN_0 (-15) /| VEPL_D (+3~-+15)
Mode T VBFP 1{+3 ~ #15) / VSN_1{-3 ~ -15) / VBPL_1(+3 ~ +18)
MadiaD Mocde1
YEF VEP_Oj+15) WEP_tfe3as 15
WEN VEN_Ti-15) WEN_1[+E~15)
VEPL [ e YEPL_1{+3=~185)
3

If gate voltage is set to +/-15v, +/-10v, IC will auto correct scurce voltage as follows
L MGP-VSP_0/VEPL_O/VEP_1/VSPL. 1 ==2v

Il VGN- VSN0 f VSN_1 »= -2v

For example:

il |veltsge seting|  mealvetags.
WGP LY #10v
WIEN =10 =t

YEP_O &1 Gy =3y

VEN_D 15w =Hy

WEP_1 = =0y

s 7= = =

WEEL *1 5 =8y

YCOMH &1 Es (2] 8y A mFy
YCOML w1 SR =By #[=Z¥)
VZOMDC 2% 2%

Restriction

4. Voltage setting limit: VBP_0=VSPL_0, VSP_1 2 VEPL_1
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3) RO2H (POF): Power OFF Command

User Manual

ROZH Bit
Inst/Para R | DICX D7 06 D5 04 03 0z D1 Do Code
POF W & 0 ¥ C 0 C o 1 a 024
1¥ Parameter | W o - - - o
NOTE: "." Don't care, can be seit o VDD or GND lovel
Description | -The command defines as :
RO2h = Ox00h
®  Afier power off command, driver will power off base on power off sequence.
®  After power off command, BUSY_N signal will drep frem high to low. When finish the
power off sequence, BUSY_N singal will rise from fow 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,
& 2D putput and VCOM will base on previcus condition. It may have two conditions: Ov or
floating.
Restriction | This command only active when BUSY N =“1"

18



WAVESHARE

share awesome hardware

4) R0O4H (PON): Power ON Command

10.85inch e-Paper (G)
User Manual

RO4H Bit
Inst!Para R DICX | D7 | D& 4 b0 | Code
POMN W 0 0 0 0 0 04H
NOTE: %" Dont care, can be set to VDD or GND level

Festriction

Description -The command defines as :

high.

& 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 sequenceibase on PWR command), BUSY_M signal will rize from low to

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

User Manual

ROGH Bit
Inst/Para RAN |DICX | DT | D8 Ds D4 D3 0z D1 DO | Code
BTST W 0 0 0 a 0 0 1 1 0 0EH
| 1= Parameter W 1 - - = PHE_SFT ) PHA_SFT[10] ih
2™ Parameter | W 1 E - PHA_ON [5:0] o2h
I Parameter | W 1 E PHA_OFF {5:0] 07h
4" parameter | W 1 - - PHE_ON [5:0] 2h
5" Parameter W 1 F - FHE_OFF [5:0] o7h
| & Parameter | W 1 E PHC_ON [5:0] 02h
7" Parameter | W 1 E z PHC_OFF [511] o7h
-The command define as follows:
1s: Parameter:
Soft start period of phase A:
00: 10mS (defaull)
1-0 FHA_SFT  |D1:20mS
10: 30m3
11:40mS
Soft start period of phase B:
00; 10mS (default)
32 PHE_SFT |01:20mS
10: 30mS
11: 40mS
Bi5:0] [Descripion] Bi[5.0] |Description] Bil[5:0] [Description
000000 sirengthl 010910 strength23 101100 sirengihit b
000001 strangth2 a0 srengthdd 10110 strengthdd
apo0i0 strangth3 011000 sirength2s 101110 sirengthd?
Do0o11 strengthd 011001 strength2s 101111 strangth48
Description 000 100 strangthS 011010 sirength2F 1100060 strengthdd
000101 strengtht 011011 strength2s 110001 strength50
000110 stength? 011100 strength2a 110010 strength51
o004 shangthi 011104 strengthan 10014 strangthsz
00000 sirmngthl 011410 strength31 110100 sirength53
Ciriving G000 strength10 o111 strength32 10101 strengths4
strength of 001010 strangth11 100000 stength3d 10110 strengthSs
PHA OMN &
PHE ON & 001011 strengthl2 100001 stength34 1191114 strangthSs
PH[‘,_[:;N 001100 strangthl 3 100010 sirength3s 111000 sirengths7
001101 strengthid 100011 shhangth3s 111001 strangth5e
001110 strengths 100900 strengtha? 111010 sStrength5e
001111 strengthié 100404 sirangth38 111011 strengthil
010000 strengthi? 100910 sirength39 11100 strengthfii
Qin00 strengthiiB 100741 strengthdl 111409 strangthéiz
010010 strength10 101000 srengthd1 111110 sirengthil
010011 strangthz0 109004 strengthd2 LERERE] strengthil
010100 strength1 101010 stengthdd
030901 strangthiz2 W00 srengihds
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Description Bil[5:0] [Description| Bi]50] [Descripion]| Bitj5:0] [Description

000000 Pariod 010110 Penod23 101100 Panodds
00000 Period? 010111 Period2d w0101 Pariodit
000010 Pariod3 011000 P 101110 PariodiT
Lili k| Panodd 011001 Panod26 101411 Pariodds
000100 e 011010 Period2? 110000 a——
000101 Pariodi 011011 Periodz8 110001 Panods0
000110 Pariod] 011100 Perod2g 110010 Pariods
000111 Pariods 011101 Periad30 1001 Pariods2
Minimum 001000 Pariodd 01110 Peniod21 110100 Pariod5a
SeFttFi.r:g;m; 001001 PeriodiD o Penod2? 10101 Periodsa
PHA OFF | 001010 Pariodi 100000 Period3 1o 1o Periodss
& 00101 Pariod12 100001 Period3d 110111 E———
PHB_OFF ™ 5om00 Period13 100010 —— 111000 Pariods?
001110 Period15 100100 Perioda? 111010 Panodse
001111 Period16 100101 Period38 111011 e
010000 Period17 100110 Period30 111100 Pariodi
010001 Period18 100111 Penodi 111101 Parodi2
010010 Period12 101000 Penodd 1 11110 Perodad
010011 Period20 101001 Penadd2 11111 ——

010100 Pariod21 101010 Pariodd3

010101 Period2: 101011 ——

Restriction

21



)

WAVESHARE

share awesome hardware

10.85inch e-Paper (G)

User Manual

6) RO7H (DSLP): Deep Sleep Command

ROTH Bt
Inst/Para RN | DiCX b7 D& b5 D4 03 bz 5} oo Code
DsLP W 0 0 i} 0 o i} 1 1 1 oTH
1* Parameter| W i 1 0 i a 0 i a i ABh

NOTE: “"Don't care. can be set 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 exdted if check code =
LHEC

Restriction

This command only active when BUSY N="1"

7) R10H (DTM): Data Start Transmission Register

R10H Bit
InstiFara  |[RAW |DICK] D7 [i55] BE 0 0 bF | G2 D1 Do |Code
OTM W 0 i a a 1 a i ] 0 10H
Z bR mods W 1
1* Parameler W 1 Pt P2 Pretd Privesd 00h
wo| o : : : : oon
WM™ Parameier W 1 Poef{n-3) Paeb{n-2} Faxekin-1) Pixef{n) [ty
NOTE: " Don't care, can be set to VOD 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 compiete, user must send command 12H. Then chip will start to send
dataMCOM for panel.
Pixel [1=n][1:0]: 2-bitipixel
image Data DOX=1 {default) DOX=0
Poeel[1 0] Gray level select IP output LUT sedact Gray level seladt IP output LUT seled
Dok Grayl ogray0l Cirary3 ograyld
01b Grayl ogray(1 Carany 2 ograyl2
10b Gray? ogray 2 Giray1 ograyil
11b Grayd ograyl3 Garay0 ogray0ld
Data mapping example:
When DDX=1 Pixell1:0j=01 ->Gray level seled=Gray follow LUT data output from | P output
port ograydt .
When DDX=0 Pixel1:0j=11 ->Gray level select=Gmay0, follow LUT dats outpud from P oulpul
port ograyDD
Restriction
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8) R11H (DSP): Data Stop Command

User Manual

R11H Bit
InstiPara | RAWW | DiCX | OF DB Ds | D04 03 Dz b1 Do | Code.
DspP W o 0 0 0 1 o o 0 1 HH
1* Parameter| R 1 Data_flag . - > : = _ E =
NOTE: %" Don care, can be setf fo VOO or GND fevel
Description | <The command defines as :
wi/Vhile finished the data fransmitting, user must send this command to diver and read Data_flag
infomation.
1s1 Parameter
Bit MName Description
2 Data fia D: Driver didn't receive all the data.
-"39 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"

9) R12H (DRF): Display Refresh Command

R12H Bit
Inst'Fara RW | DICX b7 D& b5 Da 03 bz D1 Do Code
ORF W B a & (&} 1 o a 1 k] 12H
1% Parameter W a oh

NOTE: " Donl

care, can ba zat to

VDD oy GND lavel

Description | =The command defines as :
R12H=0x00
While users =end thiz command, driver will refresh display base on SRANM datz and LUT.
After display refresh command, BUSY_N signal will become "0"

Restriction | This command only actives when BUSY _MN="1"
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10) R17H (AUTO): Auto Sequence
R17H . Bit .
Inst/Para RN | DIGK b7 | b6 D& b4 | B3 b2 &1 D0 | Code
Auin Sequence W [i] [i] L] Ji] 1 L] 1 1 1 1TH
1® Parameter| W 1 Codel{7] | Codef] | Codel5] | Code{d] | Codef3] | Codef2] | Codell] | Codefo] || ASh
Description
The command can enable the internal seguence 1o 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 POMN, DRF, POF, DSLP.

AJTO {0x17) + Code(0xAS) = (FON—DRF—POF)
AUTO (0x17) + Code(0xAT) = (PON—DRF—POF —DSLP)

Restriction

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

R30H B
Inst/Para R | O/ICX o7 D& D5 Da D3 0oz B oo ‘Code
BLL W Q 0 a 1 1 1. i i [i] A0H
| 1% Parameter W 1 - Dyna FREZ] FR{1] =8i0) 02h

MNOTE: *" Don't care, can ba sai to VDD or GND lavel

Description | ~The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the following
frame rates:
hit3 Dynamic frame rata
a Ciisanialdafault)
i Ensbis
FR[Z:0] Frame rate
00 12.5Hz
(]| 25 Hz
O1e 50 Hz| dafaull)
o1 B& Hz
100 TEHz
104 85 Hz
10 100 Hz
111 120 Hz
remark =Horizental
I
hayne '_'| ’ i
: H aciive | I_I |
-——— - ——— — ]
i
o S A
5 i
l.(._-_.. ._-_E.::_E]]'.C._-_-_..-....-;.;
=Wertical
VEVNC _| l |
1 Woactive
e e D e S S s e U
i |_] |_‘ i [—| i ]_l ]_l
de
| 635 lines i
e o
Restriction
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12) R40H (TSC): Temperature Sensor Command

User Manual

RAOH Bit
InstiPara R [DICX] D7 D8 D5 D4 D3 D2 D1 Do Code
TS50 W 0 a 1 0 a a a 0 ] A40H
1= Parameter | R 1 | cwmsm | catswe | oeTss) | ooTse | DemSE | DSTSE | DeTsi | DaTSO .
2" Parameter R 1 oo THe] |ouTsE | Do = 5 5 2 . E
NOTE: “" Don't care, can be set to VDD or GND level
Heacrpion -The command definge as follows:
This command indicates the temperature value.
If R4 1H({TSE) bit7 set to 0, this command reads internal temperature sensor value.
If R4 1H({TSE) bit7 =&t to 1, this command reads external (LM7S) temperature sensor value
5 ]
o 1T
— ]| 11111
= I N EEl
T | Ty
TSI7-0V000 3] TG0 TS0 10:3] T{C) TS[TOyO0:3] T 0
11100111 25 00000000 0 00011007 25
11101000 24 00000001 1 00011010 2%
11101001 23 00000010 g 00011011 27
11101010 22 00000011 3 00011100 28
11101011 21 00000700 4 00011101 =)
1101100 -20 0000109 5 00011110 0
11101101 -4 0000110 & 00011111 3
11101190 -18 DOO00111 T 0000000 32
11101111 A7 00001000 ] 00100001 3
11110000 -16 0000001 a 00400010 34
1111000 -15 00001010 10 00100011 35
11110010 -14 DOO0I0T 1 00100100 36
11110011 13 00007100 12 00100107 a7
11110400 12 00007101 12 00100110 an
11110101 -11 00001110 14 00100111 30
11110110 -10 00001111 15 00101000 40
1111011 Ei] 00040000 16 00404001 41
11119000 -B D00 10001 7 00101010 42
111711001 -7 D00 10010 18 00101011 43
11111010 & 00010011 19 00401 100 a4
11111041 -5 00040100 20 00401 101 45
11111100 - D00 10101 21 00101110 46
11111101 -3 DO010110 22 00101 141 47
11111110 =2 00010111 23 00140000 48
11111111 -1 000 19000 24 00110001 440
T8 T{°C)
ad +{
o1 H]. 25
10 +0.5
11 +0.75
Restriction Thiz command only actives when BUSY N="1".
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13) R41H (TSE): Temperature Sensor Calibration Register

User Manual

R41H it
InstPara | RAW | DvEX | D7 5] bs 04 ba bz [o]] b0 | Code
TSE W 0 0 1 i i i i a 1 41H
1 Parameter| W 1 TSE 2 5 o | Topm | o | vowr | o 00h
NOTE: Y7 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 TO3:0] for calibration
1. TO[E): mean '+ or'='_ while Qs '+ ;108 '~
2. TO[2:0): mean temperature offset value
Eit MNamg Description
Temparature level:
0000 +0°C (defsult)
Q001 #0.5"C
0010 +1°C
e h b B &
0100: +2°C
0101 #2.5°C
0110 +3'C
3-0 TO{3:04 0% +3.5C
1000; 45%C
1001 -3.5°C
1010 3G
1011 =2.5°C
1100 =2°C
1101 150
1440: =1°C
- 11 Ié“énge‘{a
- +0.0°C (defadll)
* T[] 1:40.25°C
Internal temperature sensor enable
7 TaE : Internal temperature sensor enable.(default)
1: Internal temperature sensor disable, using external temperature
SENSsOr.
Restriction | This command only actives after RO4H{FON)
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14) R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para RAMY | DICX o7 D& D5 D4 03 b2 [5F] {=]5] Code
TSW W i} 0 1 i} 0 i} i} 1 0 #42H
1" Parameter | W 1 WWATTRIT] [WATTRIS] WATTRIS] WATTR{4] [WATTRI WATTR{Z] [WATTRI1] [WATTRID]]  00h
2™ Parameter | W 1 VWMSEIT] | WMSBE] |WHMSES] | WMSEHM] |\WMSE] | WMSEZ] | WMSBIT] |WMSEI0] | 00
3 Parameter | W 1 WLSB[T] | WLSES] |'WLSEE] | WLSE4] | WLSE[3] | WLSBLZ] | WLSE[1] |WLSE0] | 00

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

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

1% Parameter:
Bit Name Description
240 | WATTR[2:0] | Pointer setting
53 | WATTR[5:3] | User-defined address bits (A2, AT, AD)
2C Write Byte Mumber
00: 1 byte (head byte only)
T-8 | WATTR{7:8] | 01: 2 bytes (head byte + pointer)
10: 3 bytes {(head byte + pointer + 15t parameter)
11: 4 byles (head byte + pointer + 1st parameter + Znd paameter)

2™ Pammeter:

Bit Mame Description

70 | WMSB[T:0] | MSByte of write-data to external tempersture sensor
3™ Parameter:

Bit Name Description

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

Restriction This command only gctives gfter RHIFON)
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15) R43H (TSR): Temperature Sensor Read Register

User Manual

R42H Bit
Inst'Para | RAY | DiCX | D7 D& Ds D« D3 b2 | - Do | Code
TSR w i 0 1 0 a 0 a 1 1 43H
1* Parameter R 1 RMSEIT] | RMSE[E] |[RMSEIS] | RMSEH] [RMSEIZ] | RMsEE] |RMSE} | RMsED]| -
Em Parameter R 1 RLEE[F] | RLSE{S] | FLSB5] | RLSE{4] | RLSE{3] | RLSE{2] | RLSE]{1] | RLSE] -
NOTE: %" Don't care. can be set to VOO 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] | MSByte of read-data from external temperature sensor
2™ Parameter:
Bit | HName Description
70 RLSB[7:0] | LSByte of write-data from external temperature sensor
=H
ToR | TR
s ammdas
m— 11 I
S0 |_| vabe
BUSY_M J
Restriction This command only actives after RO4H{PON)
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16) R50H (CDI): VCOM and DATA Interval setting Register

User Manual

RS0OH Bit
InstiPara RW | Dicx | D7 D& D5 D4 (Ek] o2 D1 0o Code
Ol W 0 il 1 i} 1 0 0 fi} 0 50H
1* Parameter| W 1 VBmE | veDjy | veDi | ODX €E] | coEzl | Cois] | OO aTh

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 o data cutput intenval(CDI)

ﬁl‘.‘rl[ﬁ:ﬂ]: This command indicates the interval of VCOM and data output. When setting the vertical

hack porch, the total blanking will be keep (55hsync).

Bit

Desciption

CoI3:0

Veom and data intens a

0000: 17 hayne
000116 heyne
001015 heyne
0011:14 heyno
0100:13 heyne
00112 heyne
0110211 hsyne

0111:10 hayric|defaulh

1000:8 hsync
1001:8 hayne
10790:7 hsyne
1011:6 hsyne
1100:5 hsyne
1101 :4 hsyne
1110:3 hayne
1111:2 heyne

Ll

VA

bt rmall

VOO reed 1o be ready
beloed soamee dasn oiRpad

Fenme

N 8 5 0 I =

U

1
:
! Frame N VOOM ; " Frame M1 VEOM
1 | I
I
I i i
Sonmce dmy 1 'l,- . i p—
i : . Fame N data 11 ; -
|
| I 1
b . -
1 I I

55 Bepyne T st ings o)
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VBD[2:0): Bornder data ssdection. (from LUT output by IF port border_w{1:0])

Thiz register will make boarder pin output being mapped to & tertain gray scals.

Bit4 Bit7-5 Dasscription 1P ssitting for Border LUT
DX, Ve ] G ay el “sglec
000 Floaing M
[ R Srayd bardar_buk=011
a 010 Gy 2 bogder =010
011 Gravl bt chor buFE007
100 Seayd Border bu=000
00g Srayl e dder =000
001 Grayl border buE001
1 (delaulf) g Sray2 peedar but=010
011 Gray3 bardar _bukED11
1oa Flaatirg Al

Barder outpul vollage kevel: The level selection i based on mapping LUT data

Ex: Gray 1 waveform is mapping to 15% withowt YCOM offset, the =al outpul on Boardsr pin

shall be 15V,

Boarder cutput vall follow FOPT definition being defined in RODH,

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

R51H ; Eit !
InstiPara | RAM | DVCKX | OF D& bs o] D3 bz Dt DO | Code
LPD W [ o 1 o 1 o o o 1 53H
1% Parameter | R 1 - - - : - 2 4 LPD =

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

Description -The command defines as;

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

When LPD="1", system input power is normal.

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

1* Parameter:
Bit 0 LPD
i) Low power input.
1 Mormal status.
oD | ] LPD command | | LPD parameter =
CSBE | | | Vi
se. _ [LILLIULIHIL [LOLTLLT L
SDA M I | | value |
BUSY M E I

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

R61H | B
InstiPara [RMW IDICK] BT | D8 i3 ol el s B b e bz ] = e
TRES W 0 ] 1 i 0 a i 0 1 E1H

1% Parameter| W i - - - E 5 2 HREsie) | HREsE | oon
2™ Parameter| W 1 | BRES(T) | HRES(E) | HRESIS) | HRES) | HRES() | HRESZ) g i ook
A" Parameter | W 1 A 2 % d 4 vRESig: | vRES@E@ | on

47 Parametar | W 1 | ¥RESIT) | VRES(E) | VRES(S) | WRES4) | YRES(3) | VRES(Z) | VRES(T) | wRESC | ton

NOTE: *-" Don'’t care, can ba sat to V0D or GND laver

Description -The command define as follows:

When using register:

Horizontal display resclution(source) = HRES
\ertical display resclution(gate) = VRES

Mote;
Mo matter HRES[1:0] value being filled, it's always be 00b.

Channel disable calculation:
GO : First G active = G0;  LAST active GD= first active +\RES[2:0] -1
S0 ; First active channel: =50 ; LAST active 5D= first active +HRES[9:2]"4-1

EX BOOXE00
30 First G active = G0
LAST active GO= 0+600-1= 589, (G599)
S0 : First active channel: =50
LAST active SD=0+200"4-1=788; (5785}

Restriction Horizonts! resolution should be 4-multiple.
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19) R65H (GSST): Gate/Source Start Setting Register

RE5H Bit
InstPara | RW [DICX] D7 D& D5 D2 03 Dz D1 D0_| Code
G35T W 4] 0 1 1 g c 1 5 A B85H
1% Parameter | W 1 . . - = : 2 5 startid] | S_stariie]]  OOh
2™ Barameter W 1 5_start(7] | 5_start{B] | 5_starl[5! | S_starl{4] | &_starl{d] | 5_star[2] a a 20k
3" Parametar | w | R i 2 = z 2 G_start]8] | G_startid] ah
4" Parameter Wi 1 G etart{T} | G_stant[®] | G_start]8] | G startid] | G_start[l] | G_star[2] | G _start[1] [ G start]l] Cdh

NOTE:! " Don't care. can ba zat to VDD or GND lavel
-Tha command define as follows:

Mote:

Mo-matterS start [1:0] value being filled, its aiways be 00
Diescription
1.5_Start [8:0] describe which source cutput line is the first date line
2.G_5tari{B:0] describe which gate line is the first scan lins

Restriction | §_Start ehould be the multiple of 4

20) R70H (REV): REVISION Register

R70OH Bit
Inst/Para RN | DiCX o7 D& b5 D4 b3 02 01 oo Code
REV w i o 1 1 1 i} 0 i 0 TOH
1% Parameter R 1 o 0 o a i a 1 1 03h
P Parameter | R 1 o 0 o a i a 1 i 02h
3 Parameter R 1 0 o | 0 i il 0 1 01h
NOTE: =" Don't care, can be sef to VDD or GND fevel

Description -The command defines as:

1* & 2™ & 3 Parameter:

7-0  [CHIP_REV

Festriction
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21) R80H (AMV): Auto Measure VCOM Register
R&0OH Bit
Inst/Para | RAW | BICX | O7 03] D5 Da o3 D2 01 b0 | Code
ANV w 0 1 i} i 0 il b} 0 il BOH
1 Parameter| w 1 i1 FiO] | AMNTIH] | AsTEe] | xON | AMMS | AV | AMuE B

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

Description | =The command defines as:

il Parameter.

This command indicates the IC status. Host can read this data to understand the IC status.

Bt Mame

Desenption

0 AMVE

ANVE: Auto Messure Voom Setting
0 Ao messure VO OM disable (gefaull)
1: Auto messere VOOM enable

1 AN

AN Anslog signal
G:Gel Voom value from RE1hidefault)
1:Get Veom value in analog signal

AMNVE

ANVE: setting for Source output of AN

0: Source output OV during Aulo Measure VT OM pariod.
(default)

1: Source output WSPL O during Aute Measure VOOM penod.

KON

HKON: sething for sl Gate ON of AMY

0: Gate nomally scan during Auto Measure VGOM period,
{detaull)

1: Al Gate ON during Auto Messure VCOM period.

AMVT]:0)

The sensing time of YVOOM detection
00 55 {default)

01: 10s

T0: 158

11 208

PI1:0)

The sensing points of sampling time

0n: 2 (default)

01:4

10:8

11:18

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

e valtage

BUSY M

Eatus of Vioom confmied by sansing mode

e
The lasi quarer of sereng ime

=y

Avarageaf Hponi N=24 816

‘Vicom Samsing

Restriction

This command only actives when BUSY _N="17
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22) R81H (VV): VCOM Value Register

R81H Bit
Inst/Fara R DICX BF De 05 D4 O3 LR Y Iy SR O 5 1 Code
WV W o 1 0 2 0 0 i o 1 E1H
1% Parameter|] R 1 £ WWIET | wwis] | vl | wwiE Ve W1 Wi =

NOTE: " Don't care, can ba gat to VDD .or GND laver

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

1* Parameter: (when TPS=LOW)

Bit MName Descrpton
VCOM value
VWV BOD |Voliage(W)l WV [BO]  |VoHegeWl WV [EDD  |Voltage{\W)
Q0C0000| 000 a 0011 100[1Ch -1.4 011100C] 38R -2.5
aocoeei(oth|  -0.05  |eC11tD|1Dh|  -145  [0111007|38n| -2.85

0CO0T0 026 -0 D011 1I0{1ER -15 e 010 3Ah|  -28
DOCOG¥1[03R| <015 |o0T1Ei1)1Fn| 55 |09T1011 |3Bh| -285
00010004k -0.2  |910C200)20h -16  |0191100 |3Ch -3
0000104 |08R| -0.28  |0100CD1|21R| -1.85 01111001 (3DR| -305
Q0001 10[08h -3 100010 22h 0111110 (3ER| -B.1
a00014(0FR| 038 (0190011230 011t [3Fh)  -3:15
0001000080 -4 103100|24h -1 POOCD0G[ 400 =32
Qoo100T(0eR|  -0.45 100101(25h| -1.85 900000t |41h| -3.25
0001010 |[DAR 0B 100110 28h -T2 1000 D420 -33
10X |27h]| 185 000011 |43R| -3.33
101230 25h -2 1000100 4dn -3.4
0001101 |00h| -085 101001 (28R 208 (1000101488 345
OpCi110|0ER 0.7 o010 2Aah -2 1000110 (48R -5

=]
S

[=)

m
1
i
o
5 n
£
FIEEEIEE

8-0 VVIB:0]

[=]

O004114(0Fh| 075 |M01041|2BR| -2415 |1D00111|47h| -3.55
Q00000 10h -0.8 o1 vOn{2Ch 2.2 POO1O00 480 a8
Q010004 (1th| 0BS5S  |0191101|20h| -2.25  |TO0TO01|48n| -3.65
0010010 12h -6 |CTO1TI0{2ER 3 POCI0I0[4AR AT
o0t00fI[13n| -0.85  |0101191)|2Fh Z.35 |1001011|4Bh| -375
Q10120 14k -1 0110000 300 -24 1001120[4Ch|  -3.8
a010101(18h | -1.05  |Ot10001|31h 245 11001101 )40R| -3.BS
010110 18h -1.1 0110010{32h 2.5 1C011t0{4ER| -38
O0T01iIITR| 118 |OT10011|33h 2.55 |100¥1H |4FR| -3.885
D01 1000(18h -1.2  |0140100|34h 2B 1010000( 508 -4
ao1i00i(18h| -1.25  |0910101|38h| -2.85 other -4
Q01010 1Ak 1.3 |er10+10)38h -2.7

oot 1E1IBR| 135 |09I0191)|3Th|  -ZTE
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1* Parameter: (when TPS=HIGH)

Bit Mame Descrpiion

VCOM valus
WV B [Voltage(V)] W [BD]  |Vollege(W)| WV[EDD  |[VoltagsV)
O0CD0CD | On ¥} 0011 100[1Ch 1.4 11 1000|380 2.8
Q00007 |0th 0.05 0011101 |10h 145 |0i110071|380 ZB5
O0CD010[0Zh o 0011 1H10[1ER 1.5 0111010{ 340 2.5
00001103k 045 00111 11| 1FR 1.5& C111011 [3Bh 285
D000 CO|04h 0.2 0100200 Z0h 1.6 0111100 |ACH 3
000101 |08h 0.25 0100201 |21h 165 C1111071 [30h 2.05
O000110|08h 0.3 0100010[22h VT 0111110 |3Eh 3.1
Q00011107 h 0.35 0100011230 1.78 0111111 [3Fh 315
0001000 |08k 0.4 0100100 24h 1.8 1O0C000] 400 a2
000001 |08h 0.45 0100101 | 25h 1.85 100000 |41k 225
Q001010 |0&n 0.5 01007 10{ 280 1.8 TO00010[ 420 3.3
000104 T|0Bk 0.55 01003 11|27H 1.65 1000017 |43k 3.25
001130|SCh (K1) 0101 200[2Bh 2 1000100] 44k a4

&-0 VVIE:0] 0001101|00n| 085 [oto1001[2oh| 205 |toooint[ssn| 2.as
00011 10|CER 0.7 0101010 24R 2.1 1000110 | 48R as
gootiitlorn| 675 |osotoit|zen| 2is  |iooorrifamn| ass
001000100 o8 0101100|2Ch 2.2 1001000] 48R 3.6
0010007 [1%h 0.8E 0101101[20h 225 1001001 | 480 1B5
001001012k [R*] 01011 10|2EhR 2.3 1001010 48R 3.7
00101 1]13h 0.895 0101111|2Fh 2.358 1004011 [4Bh 375
00+0100]14h ptiocoo|3on| 24  |1oo1icolschn| o
0010107150 .05 0110001|31h 245 1001307 400 3.85
0010110180 0110010]32h 25 1201110|4Eh an
00 B0 14 |1Tn 1.15 0110011330 25K 1001111 [4Fh 3.85
001 9000]18h 3 01 10100|24h 28 101C000] BR 4
ooii00i|1eR| 125 |otiosot|ash| zes ottier 4
001 1010(1Ah i3 0110110{38h 2.7
Q011011 |1BR .35 0110411|3Th 278

Restriction
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RE2H Bit
Inst/Para RW | yEx | D7 o8 D& D4 D3 oz 01 (i8] Code
VOCE W a i 0 ] 0 o 1 il 824
1" Parameter| W 1 VOGS[E) | vDCS[E] |VDCS [ [VDCs (3] vDes (2] [voos (13 [vDCs 1| 0ok

NOTE: =" Dant

care, can ba sat to VoD or GND laval

Description

-The command defines as:
This command set the WVCOM OC value. Driver will base on this value for VCM_DC.

1% Parameter: (when TP3=LOW)

Bit Mame Descrpfion

VEOM value
VDCE [5:00 |Woltage[V)y| VOCS [8:0] |Voltege(\V)] VDCSE [B:0] |Voltage(V)
DOCOOLO| 00N | Ojdefault) A0 110010k -1.4 0111200| 38k -2.8
000007 |0th| -0.05 JO0T1101|i0h] -1.45 [0111001[38h| -2.85
CO00010] 02h 01 00711 10{1ER 15 C1H1040|3Ah|  -28
CO0C011|(03h| -015  |p0i11t1|1FR] -1.88 0111071 [3Bh| -2485
O000100| 04h 02 |MC00Cca|20h -1.8 0111100 [3Ch -3
o000101(08h| -0.25 J01Z0001|21h| -1.85  JO111101{30h| -3.05
CI00110| 08k 0.3 |Moootd|2zh -1.7 DIMT[3IER] -39
0O0C115[07h| -0.35 |0120Ct1)23h| -1.75  |O®11111 [3Fh| -3.15
CD01000] 08h 04 |o0100|24h -18 1000000 {408 -53.2
CO01001(0%h| -045 |0100101|25h| -1.85 |1000CO1(41R| -3.25
001010 2AR 0.5 |3100110|26h 1.3 1000010 [42h -3.3
C00i011[2Bh| -0.55  JMO00111|2Th 185  |1000011|43R| -3.35
5 001 900[0CH 05 |2101000|28h -2 1000 190|440 =34

6-0 VDCS[E:0] 0001103 (00R| -0.65  J0109001)|28h| -2.058 [1000101(45R 345
2001 110[(2ER 07 jmoaoto)2an -2 1000110 | 48h -3.5
co0f11E[0FR| -0.75  jMoi10t1|2BR| =215 1000111 [47R 3.55
C012000] 18h 08 |Moi10dj2Ch 22 001000 [ 48R -38
0010001 11h| -0.B5 0101107200 2.25 |1001001]|480| -3.85
C010010] 12h 08 [M01110|2ER -2.3 1o010i0f4an| 3T
CD1C011[13n| -085 |M01111)2Fn] -2.35 |1001D11[4Eh| -3.75
C10100[ 14k -1 0110000|30h 24 100E100[4Ch|  -3.8
CO10901[ 15| -1.05 |0110001|21h] -245 |1001101[|40h| -3.85
00101 10[ 18h -1.1 01710013|32h -2.8 1001110 (4Eh| -39
CO1011%[17h| -11E8 2130011330 255 |00t |4Fh|  -3.85
0011000[ 18k 1.2 |31101C00|34h 2°8 1010000500 -4
011001186 -1.25  |J3110101)35h 285 other -
0011010[18h 1.3 |2119110]38h 2.7
C011011[1Bh| -1:35 M 19111|37h| -2.75
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1¥ Parameter: (when TEE=HIGH]

Bit Marte Description

VEOM value
vDES [8:0) |Voltage[V)| WDCS [8:0] |Voltage(V)] VOCE [B:0] [VoltageV)
20G0000| Boh| D{default] J0011100]1CH 1.4 0111000| 38k 28
CO0CD0t[0th| 005  JOB11107)10h| 1.45  |0111001[38h| 285
CO00O10f 02h 0.1 DO011110(1ER 1.5 0111210[34h 25
CO0C011[03h| 015 0041141 1FR 1:55 |C111011|3Bh| 285
D000 100] Odh 0:2 0100000 200 1.8 0111100 [3Ch 3
CO00101[08R| 025 0100001 |21k 1.68 |0111101|30h| 3.05
CO00110| DBR 0.2  |o1oootd|2zh 1.7 0111110 |(3Eh 31
000111 07h 035 J0100011]|23h .75 01111 [3FR 315
000 +100:0| 08h 0.4 0100100 24h 1.5 F000CD0{40h 3.2
COCTO0T | 0%h| 045 J0100101)25h 1.88 1000001 [41R| 225
CO01010[ 280 0.5 0100110 28h 1.8 1000010{42R 3.3
CO01Q17(2BR| 055 fMD0111)27h 1.85 T000D11[43n| 335
i ; 0001 100[0Ch oe 01049003 28h Z 1000100 44k 34

-0 vDCs[e:0) QOC1101[00R| O0B5  J0121001)28h| 205 |vO0C101[458R| 3.45
0001110 GER 0.7 0101010 288 241 1000110(4€R 3.5
CO0t111[0FR| G785 J01Di0t1)2BR| 218 1000111 [47h| 355
C010000] 100 oa J3101100| 28R 2.2 T001300| 480 36
CO10001[( 11| 035  |01004|2Dh| 225 |1O01CD1|4BR| 365
CO1C010] 12h 0e 01011 10|2Eh 2.3 1001010{44h 37
0010011123k 085  J0101111)2FR| 235 [1001D11[4Bh| 375
OO0 100) 147 1 21 10000 30h 2.4 TO0T100{4Ch 38
CO1Ci01( 18R] 105 |0170004|31h| 245 |1001101|4Dh| 3.85
0110} 180 1:1 01 10010(32h 25 1001110 |42h 35
00111 17h| 115 J0110011|33h| 258 10111 [4Fh| 3258
0011000f 18h 12 | 19180]34h 2.8 1010000| 50k 4
001 1001|180 1.25  J0110101)35h 285 other 4
0011012| 14h 1.3 01:01:f0[38h 27
DO11011[1Bh| 135 |J013011737h| 275

Restriction
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RB3H Bit
InstFara W |BicX] D7 D& D5 D4 B3 02 m Do Code
PTL W a 1 g a 8] 8] a 1 i BaH
1* Parameter| W 1 S z = FTH_ZWE | - = HRSTIE] | HRSTEI| o0k
7" Parameter| W 1 | HRSTI7 | HASTE | HRSTE | HRSTH] [HRST|HRSTIZ] = " aoh
3” Parameter | W 1 - - - - . = HREDHE | HREDE | oo
4T Parameter | W 1 | HReED7] |HREDE] [ HREDE] | HREDM] |HREDME|HREDE] - 5 Qo
E" Paramater | W i - - - - - 2 wARsTE] | vRsTE: | dos
B Parameter | W VRETIT] [ wRaTE | wRsTIE | wReTe] [vasTE|vreTis | vram | vesT | oos
7" Parameter | W 1 4 - - - - - VRED[S: | VRED{EI| 00k
&7 Parameter | W 1 |wReD[T | vReDE] | vREDE | VREDH: |vRED[E:|vREDiz| vreDr [vReEom] [ oos
9" Parameter | W 1 - = ¥ - i dbaitol 8 HRLLL
NOTE: *" Dan't care, can ba saf to VOO or GND lawvel
Description -Thiz command sets partial window.
Name. Description
HRET9:2] Horizontal start address
HRED[2:2) Horizontal end address. HRED must be greater than HRST.
WRST[E:0] “ertical start address.
VRED[2:0] Vertical end address. VRED must be greater than VRST
: i isl {default)
BMODE CI: disahie pa'.'lllal mode{default)
1: enable partial mode
; i O:-Source output enable foliow HRET and HRED
=
TH_ENB 1:Source output disable
Mote:
Mo matier HRST[1:0] vaiue being filled, it's always be 00b.
Mo matter HRED[1:0] value being filled, it's always be 11b.
Gates scan both inside and outside of the partial window.
Restriction
25) R90H (PGM): Program Mode
RIO0H Bit
Inst/Para R | DICX 07 D& bs D04 D3 b2 ™ Do Code
FGM W 1] 1 ] 1] 1 ] 0 0 0 90H

User Manual

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

Description | -The command define as follows:
After this command is issued, the chip would enter the program mode.
The mode would return to standby by hardware reset.

R estriction
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26) R91H (APG): Active Program

User Manual

R91H Bit
Inst/Fara R | DICX D7 Ds bs D4 bz 1 bo Code.
APG W 0 1 0 1 ] 0 1 91H
NOTE: “* Don' care, can be set to VOD or GND level
Description | .The command define as follows:
After this command is transmitted, the programming state machine would be adivated.
Restriction | The BUSY flag would change state from O to 1 while the programming is completed.
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27) R92H (RMTP): Read MTP Data

R92ZH I Bit
Inst'Fara RAW |DICK] Bf D Bl B4 B | vBE | b | DBE Code
RMTP W i 1 i a 1 [ i 1 ] 92H
1* Parameter [ R 1 Dhsmmmy
2™ Parameter | R 1 The data of address 0x000 in tha MTP
3" Parameter | A 1 Tha data of addrass D001 in tha MTR
4" Pzrameter | 2 1
5" Perameter B 1 Tha deta of address {n-1) in tha MTP
L =
o BE3E
Farameter
m" Parameter | = 1 The data of address {n} in the MTP -

ol

NOTE: “"Dan't care, can ba sat fo VOO or GND lavel
Description | The command define as follows:
=The command is used for reading the content of MTP for checking the data of programming,
=The value of (n) is depending on the amount of programmed data, the max address= OxFFF

RAZH

v

Into Program Mode
{RaGh)

|
Y

Write Data [R10Rh)

Reset

v Apply VIATP=10.1v

Activate program (R21h)

T

v Check Busy_N=1, then remove VMTP

| RMTP{RSZh) |

Fail
Correct ?

Pass ¢,

[ Fimished, reset ]

The seguence of pregramming MTP(External power)
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RaDh=T8
RAZh
RlOh=0F A9

F

RO OOF DAL, AT 47,47 47

¥
Into Pragram kMode
[RaaH}

[ Wirite D:taﬂl!.ﬂﬂ |

v

[ POMN[RO4h) |

T
‘!. Chock Busy_N=1, delay S0ms

| Activate program [R91h} l

l Chack Busy =1

| RITR{ROZH} |

Fail

T

Carret P

Pass

(o )

The sequence of programming MTP(Intermal power)

Restrction

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

28) RA2H (PGM_CFG): MTP Program Config Register

RA2H Bit
Inst/Para RAV |D/ICX| D7 D6 D5 D4 D3 D2 D1 DO Code
PGM CFG W 0 1 0 1 0 0 0 1 0 A2H
1% Parameter | W 1 2 5 - |vmTPSEL| - = M_dis | S_dis 00h
2" Parameter | W 1 PGM_SADDR[15:8] 00h
3" Parameter W 1 PGM_SADDRI7:0] 00h
4™ Parameter w 1 PGM_DSIZE[15:8] OFh
5" Parameter | W 1 PGM_DSIZE[7:0] 00h

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

This command is used for setting configuration of MTP

t
1* Parameter:

Bit Name Description
0 S dis 0: slave enable some command (default)
= 1. slave disable some command
- 0: master enable some command (default)
1 M_dis " :
o 1: master disable some command
0:External VMTP (default)
A VMTPSEL |4 Internal VMTP

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

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

Note:

Some command define: ROOH(Parameter 1) (PSR), R10H(DTM), RO0OH(PGM),
RY1H(APG), R83H(PTLW)

Command read

M_dis | S_dis

Description

command read from master

command read from master

command read from slave

0
0
1
1

— | D | - | 2

command read from slave

2" & 3" Parameters: Program and Read MTP start address PGM_SADDR[15:0]

4™ & 5" Parameters: Program data size PGM_DSIZE[15:0]

Note:

If user program Area0 (0x00~0x017F), PGM_SADDRJ[15:0] will be set 0x0000,

PGM_DSIZE[15:0] will be set 0x0180.
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Cascade MTP Flow

evm——
\ROTh=0F,00,47,47,47,47

i 'Set Slave IC|

[RAZH=02h or 12hi
POy v

l {Info Program Mode (RI0H):

_SetMasler IC *
‘RAZH=01h or 11h
v \Write data(R10H).

ilrito Program Mode (RI0H) l

* Activate program (ROTH),

Write data(R10H); l

l {POFF(ROZH):
iActivate program (RITH) *

| ((___ CascadeFinish, Resat )

29) REOH (CCSET): Cascade Setting

'REOH Bit
iInst/Para B | Drex | O ‘D6 D5 D4 D3 ‘D2 D1 DO Code
'CCSET! w o il i il o o0 0 0 o0 [EOH!
1% Parameter | W 1 = < | CCEIN;| 00h;

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

‘This command is used for cascade.

1% Parameter:

Bit ‘Name: ‘Description

,,,,, Output clock enable/disable.
0 {CCEIN: |0: Output OV at SyncC pin. (default)
B 1: Output clock at SyncC pin for slave chip.

‘Restriction
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30) RE3H (PWS): Rower Saving Register

RE3H ) Eit
Inst'Para | RAW |DiEX] DT DE D& D4 B3 o2 ) 4] Code
PWE W a 1 1 1 o &} o i =aH
1% Parameter| w 1 VCOM_ W30 SO_WE ooh
2 Parameter| W 1 GOWRIZ0] GO_WFZ0] ook

NOTE: " Dont

care, can ba sal to VDD or GND lavel

Description

- This command is set for saving power during refreshing period. If the output voltage of VCOM
/! Bource i3 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_ W3]

=

VEYNC

f

U
;5
>7

=

VGO Frame M Yoo

&

= T 4
Saurce il
B

Frame M dala

SD_W: Source power saving width (umt = 500nS), SD_W==52G
GD_WR/GD_WF: Gate power saving width (unit = 500n8}

[ S32GERMO: | | G250

1 i 1 : i i

H ] L 1 1 1 ,__f{_
Gale ! i Gn I I Gr+1

[ P S o ."‘_é. [

1 : GO WR[ED GO WFi2D] |
Source j—( Line M Deta H Line M+ Dala

)
—
BD_ W30

Goen_T =1 line period = 826 - G25 - GD_WR - GD_WF, Gon_T min= 2 units.

Rastriction

31) RE4H (LVSEL): LVD Voltage Select Register

RE4H Bit
InstiPara BRMW | DICX o7 D& D5 D4. 03 0Oz B1 Do Code
LWVSEL W i 1 1 1 0 0 1 [i] 0 E4H
1 Parameter| W 1 - = = = 2 LVD_SEL[T 0] a3n
NOTE: “" Dont care, can be zef to VDD or GND level
Description | | yb_SEL{1:0]: Low Power Voltage Selection
LVD_SEL[1:0] LVD value
oo <22V
01 <23V
10 <74V
il < 2.5\ (default)
Festriction
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8. BLOCK DIAGRAM

10. 85Inch EPD

|
1 12C bus |—‘

Temperature Dain & camsrol b (5) EPD
DC-DC
Gt [ g A00 Cirni]
MCU Circuit i
Circuit 12C bus ireu Circuit
(Optional) o | L.
Capacitor | [Power Circuit |
Circuit
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3v3 OUT

4.7uF

||| £ Gori |
IMQ
| & | 5
'||—|
125y 0

1

3 TET 2

!DZ

MBRO0530

CIS
1

4. 7uF/25V|
D1

MBRO0530

RESE

A03400

}Ql

D3
MBRO0530

VGL

VGH

Gps 1 o
RESE R
- RESE
CL || LuF/50V o .
I
% TSCL
4 TSDA
BUSY R B
- BUSY
RSTN 10
RST
D/C I
CSBM 12 | oan
SCIK 13 [
SDA 4 | o
A 2 SDA
C2 | 1upisQy SV3 OUT IS 1 ypyio
5 var
Ca_|[1uF/50V I8 [
B vep
C6 || LuE/S0V 79 |CE
C7_|[luF/50VVGH 21 ] V38
C8 | [TuE/50v 7l
Co | [TuF/S0VVGL 23 | or
C10| [1uF/50V 2,
= _ b,
”
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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

SPI(0x4D,0x78)R00_PSR,0x2F,0x29)(0x01,0x07,0x00,0x14,0x00,0x00,0x14)(R06_BTST,0x0D,0x1
2,0x30,0x20,0x19,0x3D.0x0C)YR50_CDLOx37)(R61_TRES,0x02,0xA8,0x01,0xE0)(0x65,0x00,0x00,
0x00,0x00)(0xF0,0xSF)(0xE0,0x01)(0xE3,0x08)(0XE5,0x08)(0XE9 ,0x01)(0x30 ,0x08)

{

Power on

SPI (0x04)

!

Check BUSY pin

|

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

}

Display refresh
SPI (0x12, 0x00)

{

Check BUSY pin ﬂ

Power off
SPI (0x02, 0x00)

{

Deep sleep
SPI (0x07,0xa5)
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11. RELIABILITY TEST

No. Test Items Test Conditions
T=-25°C, 500h
1 Low-Temperature Storage ) ]
Test in white pattern
. T=60°C, RH=35%, 500h
2 High-Temperature Storage . .
Test in white pattern
3 High-Temperature Operation T=50°C, RH=30%, 500h
Low-Temperature Operation 0°C, 500h
5 High-Temperature, High-Humidity Operation T=40°C, RH=90%, 500h
. . - T=60°C, RH=80%, 500h
6 High Temperature, 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

30min

ﬁ_

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<0.4mm, negligible; Visual inspection
0.4mm<D=<0.7mm, N<6 allowed; Zone A
D>0.7mm is not allowed Mi
L
u:#w Visual/
3 Black/White lines L<2.0mm, W<=0.2mm, negligible; Inspection card
(No switch) 2.0mm<L=<8.0mm,0.2mm<W=0.5m
m,N<5 allowable;
L>8.0mm,W>0.5mm is not allowed
4 Ghost image Allowed in switching process MI 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 Zone A
not displayed after the selection
segment MA Visual inspection
Short circuit/
7 Circuit break/ Not allowed Zone A
Abnormal Display
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No. Item Standard Defect Level Method | Scope
L 1
B/W spots '
/Bubble/ =
1 Foreign bodies/ L i MI Visual Zone A
Dents D<0.4mm, negligible; inspection
0.4mm<D<0.7mm, N<6 allowable;
D>0.7mm, not allowed
2 Glass crack Not allowed MA Zone A
Visual Zone B
3 Dirty Allowed if can be removed M /Microscope| zone A
Zone B
X<3mm,Y<0.5mm and without
affecting the electrode is permissible
4 Chips/Scratch/ MI Visual Zone A
Edge crown X<2mm or Y<2mm t=not counted and without /Microscope| Zone B
affecting the electrode, permissible
—] Wi
" Length
W=0.1mm, L<5mm, without affecting the
electrode, n<2
7
5 TFT cracks — MA Visual Zone A
\._ /Microscope| Zone B
Not allowed
6 Dirty Allowed if can be removed/Allowed MI Visual Zone A
/Foreign bodies /Microscope| Zone B
7 FPC broken/FPC MA Visual Zone B

oxidation/scratch

Not allowed

/Microscope

54




L) WARVESHARE

share awesome hardware

10.85inch e-Paper (G)

User Manual

.

L<2.0mm, W<0.2mm, negligible;

8 B/W line 2.0mm<L<8.0mm, 0.2mm<W=0.5mm, N<5 M Visual Zone B
allowable; /Ruler
L>8.0mm, W>0.5mm is not allowed
TFT edge bulge TFT edge bulge: Visual Zone A
9 ITFT chromatic X<3mm,Y<0.3mm, allowed Mi /Microscope| Zone B
aberration TFT chromatic aberration: allowed
D<0.3mm, allowed;
0.3mm<D<0.5mm, N<4 allowed; Visual
10 Electrostatic point D>0.5mm is not allowed (n<10 items are MI /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 Ad.hes?ves H<PS surface (including Visual Zone B
protective film) Ruler
12 Edge glue height Edge Adhesives seep in<1/2 Margin width MI
/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 (TFT | S——"—""t MI Ruler
substrate) L]
t<2.0mm
Color difference in Visual
16 |COM area(Silver point| Allowed inspection

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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