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1. OVERVIEW

The display is a versatile Active Matrix EPD all-in-one driver with a timing controller. Its 2-bit output
per pixel supports white/black/red/yellow colors, making it suitable for a variety of applications
beyond ESL. With a 3.5inch active area containing 384x184 pixels, this TFT-array-driven electro-
phoresis display integrates various circuits, including gate drivers, source drivers, MCU interface,
timing controller, oscillator, DC-DC converter, SRAM, LUT, and VCOM. Apart from ESL systems,
potential applications for this 3.5inch e-Paper display module include but are not limited to portable
electronic devices such as e-readers, smartwatches, digital signage, and electronic price tags for
retail products.
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2. FEATURES

S T SR S S SR SR R SR SR SR S TP SR SR S

384 x 184 pixels display

E5 FPL

High contrast and 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 anti-glare 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 for generating VCOM, Gate and Source driving voltage
I2C signal master interface to read external temperature sensor
Built-in temperature sensor

1 driver IC
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Parameter Specifications Unit Remark
Screen Size 3.5 Inch
Display Resolution 384(V)x184(H) Pixel DPI:122
Active Area 79.68x38.18 mm
Pixel Pitch 0.2075%0.2075 mm
Pixel Configuration Rectangle
Outline Dimension 45.03(H)x91.75(V)*1.0(D) mm
Weight 8.13+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* <2.5 <25 <25 <25
TYP L*
Black State MAX L* 11 11 11 11
a* <9 <9 <8 <10
MIN L* 23 23 24 23
TYP a* 36 38 40 40
MIN a* 34 34 38 38
MAX b* 34 34 34 34
MIN L* 50 50 54 54
el S 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
o AT D
= 38.18(AA 343 —r—1.00£0.10
o =X
. > i
2 —
Ex 5 S SN
2o o < T
o | (aa]
9 = =
N —
—H0.124003 L 8 [
& S & CONNECT SIDE b E
T B\_ BENDING AREA \I—a o
l —2.96— T HICKNESS D05£0.03MM —1-0.300.03 }
—0.500,03
—03010,03
P0.5%23=11,50%0,04 0.5010.07
12.5040.10
Notes:
4-1: Display module 3.5" array for EPD; 4-2: Driver IC: JD79667AA;
4-3: Resolution: 384gatex184source; 4-4: Pixel size: 0.2075mmx0.2075mm;
4-5: For DKE.
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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 1/0 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 D/C 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 1/0 Serial Data pin (SPI)
15 VDDIO P Power Suppl.y for interface logic pins. It should be

connected with VCI
16 VDD P Power Supply for the chip
17 VSS 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

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
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be interpreted as command.
5-3: This pin(RES#) is reset signal input pin. 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 MCU 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 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 Humidity Hstco 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, V¢i=3.0V, Topr =23°C.

Parameter Symbol | Condition Appl::i';ab'e Min. | Typ. | Max. | Unit
Single ground Vss - - - 0 - \Y,
Logic supply voltage Ve - Ve 23 3.0 3.6 \Y,
Core logic voltage Vbp - Vbb 2.3 3.0 3.6 \Y,
High level input voltage A/ - - 0.7V¢ - Vel vV
Low level input voltage Vi - - 0 - 0.3V vV
High level output voltage Von lon = 400Ma - Vci-0.4 - - \%
Low level output voltage VoL loL = -400Ma - - - (jglz \%
Typical power Prve Vci=3.0V - - 15 - mw
Deep sleep mode Pstpy Vci=3.0V - - 0.0012 - mw
Typical operating current lopr_Vai Vci=3.0V - 5 - mA
Fall/Fast update time - 23C - - 18/12 - sec
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DC/DC OFF
No clock
lasip_Vel No input load - - 0.4 1 LA
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
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 modes 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.

Function CS# D/C# SCL
Write command L L 1
Write data L H 1
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Note: 1 stands for rising edge of signal

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

cau SN = ] i
e wx W TTT] TIELITRI AL AT T T FIFLFLALFLELITF .

(MPU to
DiC —|

Driver)
mﬂ’@@@3&?@@__m@@@@@@m:ZDQ@@méﬁﬁﬁii

> —— >t i ot 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 SPl mode

6.3.3 MCU Serial Interface (3-wire SPI)

Function CS# D/C# SCL
Write command L Tie 0
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

CsB ’_
Host
weutose L | FLFLFLALFLALILAL [ FLFLFLALALALSLALS] (I FIISLALILALALe L
Driver)
s CCCECe0 @ ECECCC
son | X0 Yo oeKosXoaX o oakoneo QECEECOC WY CC
Command — B parareter s parameter -
el ST ——
CSB can be "H'between parameter/ CSB can be “Hbetween 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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Tess

TSC‘I’C‘W

VIH

SCL J Teaw

TDCS

DiC Z

TSDS

T.‘;DH -

SDA VB
(DIN) ‘-ﬁk

s
D7 Dé X D3 g
W

X = X

4 pin senial interface characteristics{write mode)

CSB —m b ‘ﬁ
& /" 3
Tess Tsevew Tesu T i
Tscq
SCL W%Tsm' £ T
Tocs Tocu
I
H |
Dic Py Z
Tacc Tace Tou
(— [ fe—»d
g
SDA i
wovt——4 X D6 X D5 X % X DO X

4 pin senial mterface characteristics (read mode)

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) e
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~DO0:-:Don’t Care
1) ROOH (PSR): Panel setting Register

ROOH Bit

Inst/Para__|RW|DICX| D7 D6 | DS D4 D3 D2 | D1 D0 |Code

PSR w D 0 4] D 0 D 0 0 0 DOH
1" Parameter | w 1 RES[1] | RES[] | PST_MODE = uD SHL SHD M | RST_N | OFh
21 Parameter| W 1 LUT_EN - FOPT VCMZ |TS_AUTO| TIEG NORG |VC_LUTZ| 0Bh

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

Description -The command defines as :

1* parameter

Bit Name |
|RST_N function
0 RST N 1: no effect. (default)
= 0: Booster OFF, Register data are set to their default values,
|and Source/Boder/\Vcom: floating
SHD_N function
1 SHD N 0 : Booster OFF, register data are kept, and Source/Boder/\/com|
- are kept OV or floating.
1 : Booster on. (default)
SHL function
5 SHL 0: Shift left; First data=Sn—5n-1 —...—52—Last data=51.
1: Shift right: First data=51—+52 —...—5n-1—Last data=5n.
|(default)
[UD function
3 uD 0:Scan down; First line=Gn—Gn-1 — ... —G2—Last line=G1.
1:Scan up; First ine=G1—G2 —_..—Gn-1—Last ine=Gn.

|(default)

Power switch operation mode

0:Power switching time in the penod of frame scanning.(default)

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

Resolution setting

00: Digplay resolution is 200x384 (default)

7-6 RES[1,0] |01: Display resolution is 184x384

10: Display resolution is 168x384

11: Display resolution iz 200x200

5 PST_MODE

11
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Z” parameter

i !

5
VCOM status function
0 VC_LUTZ 0 : No effect

|automatically (default)

1 : After refreshing display.the output of VCOM is set to floating

VCOM status function
1 NORG 0 : No effect (default)

of f

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

VGN power off status function
2 TIEG [0 :No effect (default)

1 : Power off, VGN will be tied to GND

3 TS_AUTO | activated automatically one time.

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

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

VCOM status function
4 VCMZ |0 : No effect (default)
1:VCOM is always floating

FOPT function

output to Hiz.

5 ropr |® Scan 1 frame after waveform finished(default)
1. No scan after waveform finished and switch the source channel

LUT selection setting
7 LUT_EN |0 : Using LUT from MTP(default)
1 Using LUT from register

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

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

Notes:

1. Non-select gate line keep at VGN for DSP/DRF and AMV
2. Dummy source line follow LUTC for DSP/DRF

condition:0V or floating.

3. When SHD_N become low, DCDC will tum off. Register and SRAM data will keep until
VDD turn off. SD output and VCOM will base on previous condition. It may have two

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/VCOM will be released to floating

Restriction

12
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2) RO1H (PWR): Power setting Register

ROTH ; . Bit
Inst/Para RW| DICX || D7 D6 | D§ D4 D3 D2 81 DO | Code |
PWR W 0 0 0 0 0 0 0 0 1 01h
1* Parameter | W 1 - . = - |v_mope|vsc_EN|vDS_EN [vDG_EN| om
2" Parameter | W 1 s . = = vepn[ijveen )| oon
3 Parameter | W 1 - VSPL_0 50} 00h
4" Parameter | W 1 2 VSP_1 [60) 00h
5" Parameter | W 1 . VSN_1 (6:0] 00h
6" Parameter | W 1 . VSPL_1 [5:0) 00h
NOTE: °-" Don't care, can be set to VDD or GND level
Description -The command defines as :
1% Parameter: N
Bit | Name Description
Gate power selection.
0 VDG EN 0 : External gate power from VGP/VGN pins.
- 1 : Inleral DCDC function for generate VGP/VGN. (defautt)
Source power saleciion.
1 VDS EN 0 : External source power from VSP/VSN pins.
< 1 : Intermnal regulator function for generate VSP/VSN (default)
[Source LV power seledion,
2 VSC EN 0 : Extemnal source power fom VSPL pis.
i 1 - internal regudsior funciion for genersie VSPL (default)
Source Power swiichang mode
3 V_MODE  [0: ModeO{detsull)
1: Mode!
2nd Parameter: _
Bit Name Description
\VGPN Voltage Level.
j00: VGP=20 v, VGN=-20v (default)
1-0 VGPN 01: VGP=17 v, VGN=-17v
10: VGP=15 v, VGN=-15v
11: VGP=10 v, VGN=-10v

13
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3d & 41h & 6th Parameter: Inlemal VSP_1NSPL_0/ VSPL_1 power selection
|internal VSP 8 VSPL power salection
Ef80] |Vamged/)] H8[80| |Vatsgetv)] bE@0 |VolsaelM)|

0000000 |00h 3 0101001 2gn| 7.1 1010010 |&n| 112
0000001 [oth [ 31 (0101010 [2An] 72  [1010011 |58 ] 113
0000010 (o2n [ 32 [o101011 [28m| 73 [1010100 5@ | 114
0000011 [0 | 33  [ot01100 [2cn| 74 [1010101]58m] 115
0000100 [0 [ 3«4 [oi01101 [2on| 75  [1010t110 [Sn]| 118
0000101 [on| 35  [otonte [2en| 78 [1o10i11 [sm] 117
0000110 [oan | 38 [owoinit [Zn] 77  [1011000[Sm] 118
0000111 [0 | 37 [0110000 [3h| 78  [1011001 [S8n | 119
0001000 [08n | 38 | 0110001 [3th]| 78 [1011010 [5An]| 12
0001001 [0 | 39 | 0110010 [3% 8 1011011 (581 | 121
0001010 [oan] 4 0110011 [3mm| a1 1011100 [scn| 122
0001011 [o8n| a1 0110100 [34n | 82 1011101 |5Dn| 123
0001100 focn| 42 Jonowt [am] a3 [womio[se] 12
0001101 |0Dn| 43 0110110 [36n | 84 1011111 |5Fh| 125
0001110 |[0Bn]| 44 [onont [am| &5 |1100000 [6n]| 125
0001111 JoFn| 45 0111000 |38n| &6 1100001 [6h | 127
0010000 [1on| 4«8 [o0111001 [3an| &7 [1100010 [6x]| 128
001000t |11h a7 0111010 |3Ah 88 1100011 | 631 128
0010010 (12| 4«8 [omion [38n] a9 [1100100 [6an]| 13
0010011 [1an| 49 [o11100 [3ch| 9 1100101 [85n | 131
0010100 | 14n 5 011101 [3Dn] a1 1100110 [66n | 132
0010101 [15n | &1 0111110 [3En| a2 1100111 [6m | 133
0010110 [18n | 52 oiin |3n| 83 1101000 [6an [ 13
0010111 [17n| 53 |1000000 [4om| 94  [1101001 [6n] 135
0011000 [1an| 5e¢  [1000001 [am]| @95 [1101010 [ean] 138
0011001 [1an| 55 |1000010 [em]| a8 |1101011 [BEm]| 137
0011010 [1an]| 56 [ 1000011 [em| a7 [1101100 [ecn]| 138
0011011 [1Bn] 57 |1000100 |aen]| 98 |i101101 [8Dh] 138
0011100 [1icn| 58  |1000101 |4sm| @9 | 1101110 [6En]| 14
0011101 [tOn| 59 [ 1000110 [e6n]| 10 1101111 [6Fn]| 141
011110 [iem] @ 1000111 [47h| 101 [1110000 [7Oon [ a2
011111 [1Fn| &1 [1001000 [4an| 102 [1110001 [7in]| 143
0100000 [20n| 82 [1o01001 [am| 103 [11w0010 |7 ] 14s
0100001 [2th[ 63 [1001010 [#An| 104 [ 1110011 [T ]| 145
0100010 [2n | 64 1001011 |4Bh| 105 |1110100 [7an| 148
0100011 [2n| 65 1001100 [4Ch| 106 1110101 [75n | 147
0100100 |2an | @8 1001101 [aDn| 107 [ imona[men| a8
0100101 [250] &7 1001110 [4En| 108 | 1110111 |[7TMm]| 148
0100110 [28n [ 68 [1001111 [&m]| 109 [1miooa[7em]| 15
0100111 |2Mh a9 1010000 |50 1" e 15
0101000 [28n 7 1010001 [6th| 111

e

Name |

VS 1
VSPL 0

VSR 1

14
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Sth Parameter: Intemal VSN_1 power selection
Ih.nﬂ\fs_ﬂwueruhm
bgad] |Vetsgedi| wi[a0] [Vetsged)] bifed] [Volaae(V)

0000000 fOOh | 3  |0101001 26n| 7.1 | 1010010 |50 | 112
0000001 |Oth | -31  |0101010 [2An] -7.2 [1010011 [S3n]| -113
0000010 |02 | -32 |0101011 [28Bh| -7.3 | 1010100 |5an| 114
0000011 |os | .33 | 0101100 [2Ch| 7.4 | 1010101 |58 ]| <115
0000100 [oav | -34 |0101101 [20mn] .75 [1010110 [Sen]| 118
0000101 |0fn | .35 |0101110 [2Em| .76 1010111 [Sm]| 117
0000110 |oan | -38 |o0to1111 [2n] .77 [1011000 [Sen]| 18
0000111 |07 | .37 | 0110000 [30n| 7.8 [ 1011001 [San]| <118
0001000 |08h | .38 | 0110001 [3th| -7.9  |1011010 |5An| -12
0001001 |0an | -39 | 010010 (30| & 1011011 [S8n] -121
0001010 [0An| < 0110011 (33| -1 [1011100 [5Cn| -122
0001011 [0Bn| <41 | 0110100 [34n | .82 [1011101 [5Dn]| .123
0001100 [ocn| -42 [onosr [as| .83 [wonuo[sen] 124
0001101 f0On| .43 | 0110110 |30 | -84 | 1011111 [SFn| 125
0001110 [0En| -44 [onoiti [3m| -85 [1100000 [6n| -128
0001111 [oFh| .45 [0111000 [38n | -86 | 1100001 [6n]| -127
0010000 |10h | 48 |0111001 |3h| A7 1100010 |6 | -128
0010001 [1th | -47 0111010 |3Ah| -A8 1100011 |63 | -129
0010010 |t2n | -48 (0111011 |3Bh| -89 1100100 | 64n -13
0010011 |13 | -49 0111100 |3Ch 4 1100101 |66 | 131
0010100 | 140 5 011101 |3Dh| -81 110010 |68 | -132
0010101 [15n | .51 | 0111110 [3ER| .22 | 1100111 [6M]| -133
0010110 |16h | 62 o1 |3Fh| .83 1101000 |68n | -134
0010111 [1mm | -53 |1000000 [s0n]| -9.4 [1101001 [@5R]| -135
0011000 [18n | -54 [1000001 [4h| -85 |[1101010 [8An] -138
0011001 |1en | -55 |1000010 [e2n]| -9.6 | 1101011 [GEm]| 137
0011010 [1An| .58 | 1000011 [43n]| .07 [1101100 [6Cn| -138
0011011 [18n| .57 [1000100 44| -9.8 |1101101 [6O8]| -139
0011100 [1icn| .58 |1000101 |45 | .99 | 1101110 |6En| -14
0011101 [1On| .59 | 1000110 [4@n | .10 | 1101111 [8Fh]| 141
0011110 1En| & 1000111 [47h | =101 [ 1110000 [70n | -142
0011111 [1Fn| 61 [1001000 [48n| -102 [1110001 [7in]| -143
0100000 |20 [ -82 [1001001 [48n]| -103 |[1110010 [72n]| -144
0100001 [2th| -83 |1001010 [#An| -104 | 1110011 |73 ]| -145
0100010 |2 | -84 | 1001011 [4Bh| -105 |1110100 [74n ]| -148
0100011 |2 | -85 | 1001100 [eCh| -106 [1110101 [75n] -147
0100100 [2&n | -86 [ 1001101 [sDn] -107 [1nono [7en]| -148
0100101 |28 | .87 | 1001110 [4En]| -108 | 1ti0inn [Tm]| -149
0100110 |20 | 68 | 1001111 [&Fh| -109 | 111000 [78n]| 15
0100111 [Zm| -89  [1010000 [Son] -1 T o8
0101000 |28h | -7 1010001 [Sth | 7.1

15
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Noles:

1. VSP_ON'SN_O voltage outpul is £15 V fixed value.
2. When swiiching ModeD or Mode1 the vollage oulpul is:
Mode(: VSP_0(+15) / VSN_D (-15) / VSPL_0 (+3-+15)
Mode1: VSP_1{+3 ~ +156) / VEN_1(-3 ~ -15) / VSPL_1(+3 - +15)

T veesxe1s | vee_yes—e1
VSN VSN_Q(-15) VEN_1{-3--18)
VEPL VEPL 315 VEPL_1(+3—+15)

3. If gate voltlage s sed 1o +/-15v, +/-10y, IC will aulo comect source voltage as follows
L. VGP-VSP_0/VSPL_0/VSP_1/VSPL_1>=2v
I VGN- VEN_0/VSN_1>=-2v

For examgple:
VeGP 10w 104
VaN 0% -
v 0 *15¢ 8y
VEN_O -15¢ e
VEP_1 +S *5¢
- VBAL1 S S
VEPL *15¢ -8y
VOO 15249 By 2v)
vooML A2 B +2v)
VOOROC 2 2

4. Voltage seting imit VSP_0 2 VSPL_0 ,VSP_12VSPL_1

Restricion
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3) RO2H (POF): Power OFF Command

RO2H [ . . Bit:
InsUPara_| RW | DICX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code
POF W 0 0 0 0 0 0 0 1 0 02H
1% Parameter | W 0 " : . . E = EDSE | 00

NOTE: =" Don?! 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

RO3H
Inst/Para
PFS w 0 0 0 0 0 0 0 1 1 03H
1* Parameter w 1 = T_VDPG_OFF [#:0) e T_VDS_OFF [1:0] 0oh
2™ Parameter | w 1 VGP_LENRD) VeP_EXTRI) S4n
3 Pammeter | W 1 XON_DLY[30] XON_LEN30] 44h

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

_Deac:"p!bn ~The command defines as .

el

' o aecp ;'-

1-0 T_VDS_OFF [01:40 ms

5-4 T_VDPG_OFF [01:40 ms

2=Parameter

0001: 500 ms

0010: 1000 ms

DO11: 1500 ms

0100: 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

en power off, the length of time VGP stay

000: Oms
001: 500 ms
010: 1000 ms
11: 1500 ms
100: 2000 ms
- VGP_LEN  l5401: 2500 ms (defaul)
110: 3000 ms
111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms

18
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1100: 6000 ms
1101: 6500 ms

3-0

XON_LEN

0010: 1000 ms
001 1: 1500 ms

0100: 2000 ms (default)
0101: 2500 ms
0110: 3000 ms
D111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011. 5500 ms
1100: 6000 ms

7-4

XON_DLY

ON delay time
000: Oms
001: 500 ms
010: 1000 ms
011: 1500 ms
100: 2000 ms (defaull)
0101: 2500 ms
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms
1100: 6000 ms

Restriction
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5) R04H (PON): Power ON Command

RO4H ] _ _& _ _ _ _

insVPara | RAW [DICX [ D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO [Code

PON W 0 0 0 0 0 0 1 0 0 04H
NOTE: “"Don' care, can be set to VDD or GND level

Description -The command defines as :

@ After power on command, driver will power on base on power on seguence.
@ After power on command, BUSY _N signal will drop from high to low. When finishing the

power on sequence(base on PWR command), BUSY_N signal will rise from low to
high.

Restriction This command only active when BUSY N = *1".

20
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RO6H Bit
instPara___|RAW |DICX| D7 | D6 | D5 | D4 | D3 D1 | DO [Code|
BTST W 0 0 0 0 0 0 1 1 0 06H
1" Parameter W 1 - - - - PHB_SFT[110] PHA_SFT[190] 00h
Parameter W 1 - - PHA_ON [5:0] 02h
3 Parameter | W 1 - - PHA_OFF [5:0} 07h
4" Parameter w 1 & i PHE_ON [5:0) 02h
5" Parameter | W 1 E . PHB_OFF [5:0] 07h
| 6" Parameter w 1 - - PHC_ON [5:0] 02h
[ 7 Parameter | W | 1 | - = PHC_OFF [50] 07h
=The command define as follows:
1= Parameter:
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 (defaull)
32 PHB_SFT  |01: 20mS
10: 30mS
11:40mS
000000 strength? 010110 strength23 101100 strengthd 5
000001 strength2 010111 stength24 101101 strangth46
000010 strengthd 011000 strength25 101110 strengthd?
000011 strangthd 011001 strangth26 101111 strangihd8
Description 000100 strangths 011010 strength2? 110000 strengthdd
000101 strangth 011011 strength28 110001 strengthS0
000110 strength? 011100 strength20 110010 strengthS1
000111 srengths 011101 strength30 1001 strength52
001000 strengthd o1mno strangth31 110100 strength53
Diiving 001001 strangth10 011111 stangth32 110101 strength54
5":'93’“‘3; 001010 | stengthtt | 100000 | swengthda | 10110 | strengthss
ma-ON & | oo1011 strength12 100001 stengthdd 1011 strangthS6
PHC_ON 001100 strength13 100010 strangthas 111000 strengthS7
001101 strength14 100011 srength36 111001 strengthS8
001110 strength15 100100 strangth37? 111010 strengthSg
001111 strength16 100101 strength38 111011 strength&0
010000 strength17? 100110 strength3s 111100 strangthé1
010001 strength18 100111 strengthd0 11101 strangth&2
010010 strength10 101000 strengthd1 11110 strengthB3
010011 strength20 101001 strengthd2 nMm strengthid
010100 strength21 101010 srangthd3
010101 strangth22 10101 srengthad
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Description BU50] |Descrplion] BA50] |Descripion] BU50] |Descrplion]
000000 Period1 010110 Penod23 101100 Panodds
000001 Panod2 o0 Penod24 oMo Panoddé
000010 Peanod3 011000 Peanod25 101110 Peanadd7?
000011 Panodd 011001 Penod26 101111 Parodd8
000100 Pariods 011010 Peariod2? 110000 Panodd9
000101 Pariods 011011 Penod28 110001 Penods)
000110 Period? 011100 Penod29 110010 Perods1
000111 PeariodB omm Penod30 10011 Perads2
Minimum [~ g04 oog Periodd 01110 Period3! 110100 Periods3
?:tth:ghﬁ 001001 Pariod10 011111 Peniod32 110101 ——
PHA OFF | 001010 Panad11 100000 Peniod33 10110 Penodss
E 001011 Panod12 100001 Peaniod34 110111 Period56
PHB_OFF ™ pomo0 Perod13 100010 Period3s 111000 PerodS?
F'HCfOFF 001101 Period 14 100011 Paniod36 111001 Penadss
001110 Peniod15 100100 Period3? 111010 Panods0
001111 Period16 100101 Penod38 111011 Penodb
010000 Penod17 100110 Penod3g 111100 Panadh’
010001 Period18 100111 Panodi0 111101 Penodt2
010010 Penod19 101000 Panodd 11110 Panod63
010011 Penod20 101001 Panodd?2 M1 Panodbl
010100 Panad21 101010 Penodd3
010101 Penod22 10101 Penod4sd
Restriction
7) RO7H (DSLP): Deep Sleep Command
RO7H , _ - Bt
InsYPara | RW | DICX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code |
DSLP W 0 0 0 0 0 0 1 1 1 07H
1* Parameter| W 1 1 0 1 0 0 1 0 1 ASh

NOTE: ~"Don't care, can be se! to VDD 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 =

OxAS.

Restriction

This command only active when BUSY N = *1".
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8) R10H (DTM): Data Start Transmission Register

R10H Bit
DTM w 0 0 0 0 1 ] 0 0 0 10H
2 bit mode W 1
1* Parameter W 1 Poei1 Poel2 Poetd Pozid 00h
A w | 1 . . ' 00h
M" Parameter | W 1 Pial(n-3) Pixel(n-2) Pixed{n-1) Pixalin) 00h

NOTE. ~"Don' care, can be se!l 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

dataVCOM for panel.
Pixel [1~n][1:0]: 2-bivpixel
image Data DDX=1(defautt) DDX=0
Pixel{1 0] Gray level select | IP output LUT select Gray level select IP output LUT seled

00b Gray0 ogray00 Gray3 ogray(3
01b Grayl ogray01 Gray2 ogray02
10b Gray2 ogray(2 Gray1 ogray01
11b Gray3 ogray(3 Gray0 ogray00

Data mapping example:

When DDX=1, Pixel1:0}=01 ->Gray level select=Gray1 follow LUT data output from IP output
portogray01°”.

When DDX=0 Pixel1:0j=11 ->Gray level seleci=Gray0, follow LUT data outpul from IP output
portogray00”

Restriction

23



W) WAVESHARE

share awesome hardware

3.5inch e-Paper (G)

9) R11H (DSP):

User Manual

Data Stop Command

R11H Bit
instPara_| RW | DICX | D D6 | D5 | D4 [ D3 | D2 | D1 | DO | Code |
DSP w 0 0 0 0 1 ] 0 0 1 11H
1" Parameter| R 1 |Data_flag = e 3 ? 2 3 .
NOTE: “"Don' 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.
1st Parameter. _
Bt | Freey Descriphic
- Data fla |0: Driver didnt receive all the data.
-"@8 |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".

10) R12H (DRF): Display Refresh Command

R12H — . Bit
InsvPara | RA | DICX | ©7 | D6 | 5 | D4 | D3 | D2 | Di | DO | Code
DRF w 0 0 0 0 1 0 0 1 0 12H
1* Parameter| W 1 - - - - - - - Ac‘ ,cmm. 00h
NOTE: ~"Don? 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/IDC VCOM:
0: AC VCOM, VCOM will follow LUTC when updating image. (defauit)
1: DC VCOM, VCOM will aiways be VCOMDC when updating image
After display refresh command, BUSY_N signal will become “0°

Restriction | This command only actives when BUSY N="1"
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11) R17H (AUTO): Auto Sequence

R17H Bit ‘
Inst/Para | RW [D/ICX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code
Auin Sequence w 0 1] 0 0 1 0 1 1 1 1TH
1® Parameter| W 1 Code{7] | Codels] | Code{5] | Code{4] | Codef3] | Codef2] | Code{1] | Codef0] | ASh
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) = (PON—+DRF-+POF —DSLP)

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

R30H . Bit
InstPara | RW | DICX | D7 | 6 | D5 | D4 | 03 | D2 | DI | DO | Code |
PLL W 0 0 0 1 1 0 0 0 0 30H
1% Parameter | W 1 - - - Dyna FR{2) FRI FRIO] 02h
NOTE: “" Don't 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:
bit3 Dynamac frame rate
o Disable (default)
1 Enabie
FR{Z:U] Frame rate
000 125 Hz
001 25Hz
010 50 Hzdefauit)
on 65Hz
100 T5Hz
101 B5Hz
110 100 Hz
m 120 Hz
remark =Horizental
]
hsyne —I I ]
H active I_I 1
e e - —! ;
de
. L s "
-Vertical
Vsync
—|__l V active —u
Jirmre et (s e et i »
— & A== T % TR
de
1 351 lines .
e e e e *
Restriction
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13) R40H (TSC): Temperature Sensor Command

R40H Bit
inst/Para | RAN [DICX] ©7 | D6 | 05 | D4 | 03 | D2 | D1 | D0 | Code |
TSC w Q 0 1 0 0 0 0 0 0 40H
1* Parameter R 1 DIO/TS7] | DATS[E | D&TSS] | O7/TSH) | DETHY | DSTSER) | D4TS[Y] | DTS -
2" Parameter | R 1 p2TSe] |ouTs | Do 2 = = P = -
“NOTE. ~" Don' care, can be sel 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
Nl (o]
e LI
— AL
s Nn nre
s ] e e
TS[7-0yD[10:3] T(0 TS[T-0MD{10:3] T(C) TS[7T0¥0{10:3] T(C0
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 20
11101100 -20 00000101 5 00011110 30
11101101 -19 00000110 [ 00011111 3
11101110 18 00000111 7 00100000 a2
11101111 -17 00001000 8 00100001 a3
11110000 -16 00001001 [ 00100010 3
11110001 -15 00001010 10 00100011 ag
11110010 -14 00001011 11 00100100 3»
11110011 -13 00001100 12 00100101 a7
11110100 -12 00001101 13 00100110 ag
11110101 -11 00001110 14 00100111 39
11110110 -10 00001111 15 00101000 40
1110111 ) 000 10000 8 00101001 41
11111000 B 00010001 17 00101010 42
11111001 2 00010010 18 00101011 43
11111010 8 00010011 10 00101100 a4
11111011 5 00010100 20 00101101 45
11111100 -4 00010101 21 00101110 45
1111101 -3 00010110 2 00101111 47
11111110 2 00010111 23 00110000 [
[RERRERL] -1 000 11000 24 00110001 49
TS[0:8] 1(C)
00 +0
01 +0.25
10 +05
1 +.75
Restriction This command only actives when BUSY _N = *1".
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R41H i - _ Bt _ -
InstPara W [oicx | b7 | b6 | bs | b4 | b3 | b2 | D1 | DO | Code |
TSE w 0 0 1 0 0 0 0 0 1 41H
1* Parameter| W 1 TSE - = To | Toim | Ttoig | tom | Toie | ook

NOTE: “-"Don care, can be set to 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 O is '+'; 1is '~
2. TO[2:0): mean temperature offset value

Techen

30 TO[3:0]

Temperature level;

0000:
0001:
0010:
0011:
0100
0101:
0110:
0111
1000:
1001:
1010:
1011;
1100:
1101:
110
1114

+0°C (default)
+0.5°C
+1°C
+1.5C
+2'C
+25°C
+3°C
+3.5°C
4°C
-3.5°C
-3C
-2.5°C
-2°C
-1.5°C
-1°C
=0.5°C

4 TO[4)

0: +0.0°C (default)
1: +0.25°C

7 TSE

Internal temperature sensor enable
0: Internal temperature sensor enable.(default)
1: Internal temperature sensor disable, using external temperature

sensor.

Restriction

This command only aclives after RO4H(PON)
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15) R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para RW | DiCX | D7 D6 D5 D4 D3 D2 D1 D0 | Code
TSW w 0 0 1 0 0 0 0 1 0 42H
1 Parameter | W 1 WATTR{T]|WATTR{S] WATTRIS]|WATTRI4] [WATTR[3] |WATTR2] [WATTR[ 1] [WATTRPD]| 00h
2™ Parameter | W 1 WMSE[7] | WMSB[E] | WMSE[S] | WMSB4] | WMSE[3] | WMSB[2] (WMSB[1] |[WMSBE[0]| 00h
3" Parameter | W 1 WLSB[7] | WLSE[6] | WLSBI5] | WLSB(4] | WLSB[3] | WLSB[2] | wWLSB[1] |WLSE[0]| 00h

NOTE: “-"Don't 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

53 | 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:
i Name ;
7-0 | WMSB[7:0] | MSByte of write-data to external temperature sensor

3™ Parameter:
| Bit Name Description
7-0 WLSE([7:0] | LSByte of write-data to external tlemperature sensor

Restriction This command only actives after RO4H(PON)
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16) R43H (TSR): Temperature Sensor Read Register

R43H _ _ _ Bit _ _ _
InsyPara | RW |O/CX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code |
TSR W 0 0 1 0 0 0 0 1 1 43H
1* Parameter R 1 RMSB[7] |RMSB[5] |RMSBE(5] | RMSBH] |RMSE(3] | RMSB2] |RMSE[1] | RMSEIO]| -
2™ Parameter R 1 RLSB[7] | RLSB(6] | RLSB[S] | RLSBI4] | RLSB(3] [ RLSB{2] | RLSB(1] | RLSBI] -

NOTE: " Don't 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. .

e

7-0 : RMS&?:O] MSB'yit'e of read-data from external tenﬁaam'sensor

2™ Parameter:
70 RLSB[7:0] | LSByte of write-data from exernal temperature sensor
i - ]
commrd Lpemmaien

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

InsyPara | RW | D/ICX | D7 | D6 | DS | D4 | D3 | D2 | D1 [ DO | Code
CDI w 0 (1] 1 0 1 0 0 0 0 50H
1% Parameter| W 1 venz; | veop |veop) | oox | cop) | cosz | cons | coy | om

NOTE. =" Don? care, can be sef to VDD or GND level

Description | -The command defines as:
This command can set 2 kinds of parameters, 1.VCOM to data output interval(CDI)
CDI[3:0]: This command indicates the interval of VCOM and data output. When setting the vertical
back porch, the total blanking will be keep (55hsync).
Veom and data interval
0000: 17 hsync
0001:16 hsync
0010:15 heyne
0011:14 hsync
0100:13 hsync
0101:12 hsync
0110:11 hsync
30 CDI[3:0] 0111:10 hsync(defauly
1000:8 hsync
1001:8 hsync
1010:7 hsyne
1011:6 hsync
1100:5 hsyne
1101:4 hsync
1110:3 hsync
1111:2 hsync
Irmernal
—— VOOM need 10 be ready
Ipefiowe source dum ourpee
| |
- 1 ] |
= T I=ET TP
! i
I
o \'t’lmm’!u: :
VCUMMK : Frame N VCOM L S Frmme N+-1 VCOM
1 \ [ :
1 [ H [
ure dm ; - r
bmw i r‘{ Fame N dsa :‘;': % T
[} I 1
L : |
pe— $5 by L DI senting (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 oulput being mapped to a certain gray scale.

Bit4 BR7-5 Description IP setting for Border LUT

BOX VB | Gayew ] e
000 Floating N A

001 Gray3d border buE011

0 010 Gray2 border but=010

011 Gray1 border buf=001

100 Gray0 border but=000

000 GrayQ border_but=000

001 Grayl border bukE001

1 (default) 010 Gray2 border bukE010

011 Gray3 border but=011
100 Floating NA

Border output voltage 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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R51H ) Iy, . T .
Inst/Para | RW |DICX | D7 | D6 D4 | D3 | D2 | D1 | DO |Code
LPD W 0 0 1 1 0 0 0 1 51H

1* Parameter | R 1 . . . . . . LPD -

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
0 Low power input.
1 Normal status.
cMD [ LPD command [ LPDpeameter | ||
CSB | l L |

BUSY_N

Restricion

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

R61H Bit

inst/Para_ |RAW D/ICX] D7 | D6 | D5 De- | D3 [ o

TRES W | o0 0 1 1 0 0 0
1* Parameter | W 1 - N - B i i
2™ Parameter| W 1 | HRES() | HRES(S) | HRES(S) | HRES(4) | HRES(3) | HRESE@) 0 0 00h
3 Parameter | W | 1 - = - = . 2 VRES(9) | VRES(®) | oon
4" Parameter | w 1 | vReES() | VRES(S) | VRES(5) | VRES(4) | VRES(3) | VRES(2) | VRES(1) | VRES(D) | oon
NOTE. =" Don' care, can be set fo 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 = G0; 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+4296-1= 2095 ((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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InstPara MW |DICX] D7 D6 D5 D4 D3 D2 D1 DO Code
GSST w 0 1] 1 1 0 0 1 0 1 65H
1* Parameter [ W 1 - - - - = S starf9] |S_ster[8] | 00h
2™ Parameter | W 1 |s_stant7] | S_stari6] | S_stani5] | S_startfd] | S_star§3] | S_startj2] 0 0 00h
3" Parameter | W | 1 3 5 5 G_startj9] | G_stargs) | 00N
4" Parameter | W 1 | G_sar(7] | G_stani] | G_stari6] | G_stard] | G_stari(3] | G_star{?] | G_start{1] | G_star{0] | 0OR
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 filed, 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_Start should be the multple of 4
21) R70H (REV): REVISION Register
R70H _ _ ) _ Bt ) ) )
Inst/Para | RW | D/ICX | 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 0zh
3 Parameter | R 1 0 0 0 0 0 0 0 1 01h
NOTE: ~"Don' care, can be set to VDD or GND jevel
Description -The command defines as:
1% & 2™ & 3" Parameter:
Bit Description
7-0  [CHIP_REV

Restriction
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22) R80H (AMV): Auto Measure VCOM Register

AMV w 0

1* Parameter| w 1 P | eop  |amvip |amvrie | xon | amvs | amv | amve | oon
_NOTE. " Don? care._can be set to 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.

AMVE: Auto Measure Vcom Setting
0 AMVE 0: Auto measure VCOM disable (default)
1: Auto measure VCOM enable
AMV: Analog signal
1 AMV 0:Gel Vicom value from R81h(default)
1:Get Veom value in analog signal
AMVS: setling for Source output of AMV
- AMVS 0: Source output OV during Auto Measure VCOM period,
(default)
1: Source output VSPL_0 during Auto Measure VCOM period.
X ON: setting for all Gate ON of AMV
0: Gate normally scan during Auto Measure VCOM period.

1: All Gate ON during Auto Measure VCOM period.
The sensing time of YCOM detection
00; 5s (default)
54 AMVT[1:0] | 01:10s
10: 158
11: 208
The sensing points of sampling time
00: 2 (default)
0i:4
76 P[1:0) 10: 8
11:18
Sampling time = the last quarler of sensing time (T) VCOM =
average of N points. N=24 8,16
Sourcs volage .......................
s Staus of Vioom conolad by sensing mode o
_ The last quarter of senesing ime
BUSY N :
A
Vicom Sersing
Average of Npont N=24 8,16

Restriction This command only actives when BUSY_N="1",

36



AVESHARE
ls.th‘lreolweSOEehardwcﬂe 3.5inch e-Paper (G)

User Manual

23) R81H (VV): VCOM Value Register

RB1H = = T gl e VT e s |
[ insvPara | RW [DICX | D7 [ D6 | D5 | D4 [ 03 [ D2 | D1 | DO [ Code

W w 0 1 0 ] 0 0 ] 0 1 81H
1* Parameter| R 1 - W) wWis| W4 wWi3 vviz] V1] vvio] --

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

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

1* Parameter:
VCOM value
VCOME:0] |Vottage(v)| veomie:0) ".-'ﬂ.'ngaMI VCOME:0] |VoRage(V)

booooooloon| o forstcoficn] 14 Jossicodfasn| 28
booooos|oth| 008 Joottsorfion| 145 Jorircot|aem| 2as
booootojozn| 01 forsvto|ien| 15 prnoofaan| 29
00000 1|03h | -0.15 0011111 |1Fh]| -1.55 Ionm'.'. 3Bh| -2.05
poootoofosn| 02 [owooosoaon| 16 Jormoeface| s
booototfosn| 028 fosoooosfotn| -1.85 Jortesosfaom| 2es
booot1ofosn| 03  fowoootofezn| 17 JommefaEn| 3
booot11fomn| 035 fotooorsfzan| 175 Jorssn feen| ass
boowooojoan| 04 |foroosonfean| 18 |ocoooofsen| 32
000100 1|08k | -0.45 0100101 |25h] -1.85 1000001 |4th| -32.25
boototojaan| 05 |forooitojesn| -1.9  |iocopsofazn| a3
pootorfoen| 055 Jototisfern| 195 Jrooootifean| -aas
poortoojocn| 08  fororooofesn| 2 ocorofan| a4

60 VV[6:0] poot101joDn| 065 |ototo0tfeen| 208 |1000101|4sn| -a4s

0001110|0ER| -07 (0101010|2Ah] -2.1 1000110|48n 35

PO01111|0FR| -0.75 (O101011|28h| -2.15 [1000111|47Th| -3.55

0010000|1On| -08 OI01100RCH| -2.2 [OOI00O0|48h| -36
0010001 1th| -0.85 PIOTI0IRDOA| -228 001001 (48| -3.65

0010010] 120 08 0101 190 |2Eh 23 1001010 44N -a7

001001 1] 13| -0.95 [0101111|2Fh| -235 |1001011|4Bh| -3.78

j0010100] 14h -1 0110000 |30n 2.4 100M00|4Ch| 38

001010118k | -1.05 |(0110001[31h| -2.45 |1001101|4Dh| -3.85

0010110] 180 1.1 0110010|32h| -2.5 1W001110|4En| -39

0010111|17Th| -1.15 |0110011|33h| -2.55 (1001111 |4Fh| -3.85

0011000] 180 -12 0110100|34h 26 |'010000|S0n b

00100 19| -1.25 10110101 [35h| -2.65 Other -4

001101 0] 1AR -13 0110110|38h| -2.7

010 1[1Bh| -1.35 010111 [3Th| -275

Restriction
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24) R82H (VDCS): VCOM_DC Setting Register

R82H . Bit |
[ insyPara | RAW | DICX | D7 | D6 | 05 | D4 | D3 | D2 | D1 | DO | Code |

VDCS w 0 1 0 0 0 0 0 1 0 82H
1 Parameter| W 1 M“:;“'c VDCS{6] | vDCS{5] [VDCS (4] |VDCS[3] | VDCS [2] |[vDCS [1]|vDCsS 0]] 00k

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.

1_§t F‘ara_rneler;
VC OM value
VCOOME:D] [VoRage(V)] VCOMED] leage(‘."}l VCOME:0] \’OWE{V}I

0000000 | 00k G{beattjlm‘lnwllch 14 Jpr1vooofasn| -28

0000001 |0%h | -00S5 Iwmm 1Dh| -1.45 [0111001[36n]| -285

0000010 0.1 ICﬂ‘I! 1101En| -15 0111010[34an| 29

0000011 015 |0mnn tFh| -1.55 10111011 3Bn| -295

0000101 025 [otooootfom| -168 Ionnm aon| -308

0zh
oan
pocotoofosn| 02 [pooosofoon| 18 Jormwofice] 2
0O8h
08

0000110 03 |omo:ozzn a7 |ovmofen| a2

booo111|om| 0as |o1monm 475 [onne faen| 318

0001000 0.4 Iosmmc 24h -18 1000000|40n| -3.2

o8n
001001 [0on | 045 |ommmzsn 185 |rooooosfasn| -a2s

boototoloan| -0.5 |mmno 49 |iooootolazn| a3

001011 [oBh| 055 |mmm 195 [1000011f43n]| -33s

26h
2Th

pootsofoch| 06 |osotooofesn| -2 |ioootoofasn| a4
20

0001101 [0Dh| 065 I0!01001 2.05 (1000101 45h] -345

&0 | VDCS[E:0]
boot1iofoen| 07 |mmomzm 21 |iocotolesn| s

0001111 |0Fh| 075 IOlO‘lO”ZB‘! -2.15 1000111 [4Th]| -355

00 10000 106 0.8 Imm 1002Ch -22 100 1000 |4 85 -3.6

bo1ooot [11n| -0ss |monmzﬁh 225 [ootoosleen]| -ass

0010010 12h| 0.9 Ii}lm 1102En| -23 1001010j48h| -3.7

0010011 |13h| -085 JO101111|2Fn| -235 [1001011[4Bh| -375

0010100 | 148 -1 0110000 {300 -24 1001100}4Ch| -3.8
0010101 |15h| -105 [0110001[3%h| -245 [100101[40h| -385
0010110185 -1.1  [0110010|32n| -25 |100110|4Ex| -39
PO10I11|1Th| -145 |0110011|33h| -2.55 (1001111 [4Fh| -385
0011000 18n| -%.2 0110100]340 28 1010000|50n -4
0011001 100 | -125 10190101|35h| -265 ofher -4
0011010 [1AR| -1.3 01101 10|36h 27

0011011 [1Bh| -135 |0190111|37h| -2.75
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25) R83H (PTL): Partial Window Register

R83H Bit
InstPara_ |RMW |D/ICX] D7 | D6 | D5 | D4 | D3 | D2 | D1 D0 | Code |
PTL w 0 1 0 0 0 0 0 1 1 83H
1" Pammeler| W 1 - - - - - - HRSTI9] | HRSTE] | 0Oh
2™ Parameter| W 1 | =msT7) [ HRSTIE) | HRSTIS) | HRSTHM) | HRSTE)] [HRST2) 2 - 00
3" Parameter [ W 1 . . . . . - HRED{9] | HREDIS] | 00N
4" Parameter | W ' |HreDp) | HReEDE) | HREDIS) | HREDIM) | HREDIY) [HRED2) . . 00n
5" Parameter | W 1 - - . - - - vRsTg] | vesTig] | oon
6" Parameter | W 1 | vrsTin) [ veste) | vesTis) [ vesTi) | vesTR) [vesTia [ vRsTy) [ vesmol [ oon
7" Parameter | W 1 . . R . . . VRED[] | vREDE] | 0OR
8" Parameter | W 1 | vreom |vrReDis) | vReEDis) | vREDN4) | vREDI3) | vReEDR) | vREDp) | vREDIOI | 00n
9" Parameter | w 1 - - - - - . - PMODE | 00n

NOTE: -"Dont care, can be se! to VDD or GND level

Description -This command sets partial window.

- Description
HRST[9:2) Horizontal start address
HRED[9:2] Horizontal end address. HRED must be greater than HRST.
VRST[9:0] Verical start address.
VRED[9:0] \Vertical end address. VRED must be greater than VRST.
0: disable partial mode(default)

PMOODE 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

26) R90H (PGM): Program Mode

R90H Bt
InsPara | RW | DICX | D7 | D6 D5 | D4 D3 D2 D1 DO | Code
PGM w 0 1 0 0 1 0 0 0 0 90H

NOTE: ~"Donl 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
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27) R91H (APG): Active Program

R91H _ Bit _
InstPara | RW | DICX | D7 | D6 D5 | D4 | D3 Dz [ 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
Inst/Para R/W |DICX]|] D7 D& D5 D4 D3 D2 D1 DO Code
RMTP W 0 1 i} 0 1 0 i 1 [ 22H
1* Parameter | R 1 Dummy ’
2™ Parameter | R 1 The data of address 0x000 in the MTP €
3™ Parameter | R 1 The data of address 0x001 in the MTP .
4™ Parameter | R 1 : =
5" Parameter | R 1 The data of address (n-1) in the MTP .
6 ~m-1" | g . ]
Parameter
m™ Parameter| R 1 The data of address (n) in the MTP :

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

-The command define as follows:
The command is used for reading the content of MTP for checking the data of programming.

The value of (n) is depending on the amount of programmed data, the max address =
0x17FF

Restriction This command only actives when BUSY_N = "1".
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[ Setting A2h le

I Into Program Mode
(RIDH)

I Wirite data R10H) I

& Apply VMTP= 101V

| Activate program (RELH) I

Chack Busy_n=1 than
Remove VMTPE

Chi_CRC=0{default value)
MTP_CRC=0{ default value)

Chi_CRC=cal cul ate by 1C.

R =]

I me_stamresmy |

—— -

Fail

- - s

b pem_starmasm I

C Finish, Resat )

The sequence of programming MT P{Extemal power)
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RADh=78
Setting A2h <
ROth=0F,00,47,47,47,47

'

| Tnta Pragram Maoe
(ROOH)

I Write data(R10H) I

!}

[ ]

‘ Check busy_n=l, delay SO0ms

| Activate program (R91H) I

{ Check Busy_n=1

I POFF{RO2H)

Chi_CRC=D{default value)

Ohik_CRC=calculate by IC.
' CRC=Bum setting by User

e e |

L PGM_STAT(RA3R) |

3 Finish, Reset )

The sequence of programming MT P(Internal power)

Restriction

This command only actives when BUSY N="1".
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29) RO9EH (REV2): REVISION2 Register

RSEH Bit
Inst/Para RMW | DICX | D7 D6 D5 D4 D3 D2 D1 DO | Code
REV2 W 0 1 0 0 1 1 1 1 0 9EH
1* Parameter ® 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
R9FH Bit
Inst/Para RMW |DICX| D7 D6 D5 D4 D3 D2 D1 DO | Code
RMRB W 0 1 0 0 1 1 1 1 1 oFH
1" Parameter | R 1 Dummy 00h
2™ Parameter | R 1 The data of address Ox16F 7 in the MTP 00h
3 Parameter | R [ 1 : 00h
1] 1 00h
97" Parameter | R 1 : 00h
98" Parameter | R 1 : 00h
101" Parameter | R 1 The data of address Ox 1754 in the MTP 00h
-The command define as follows:
The command is used for reading the content of MTP Reserved Byte for checking the data
Description of programming.
This command could read these information from MTP directly.
Restriction
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31) RE3H (PWS): Power Saving Register

RE3H Bit
Inst/Para  |RW |DICX| D7 | D6 D5 D4 D3 D2 D1 DO Code
PWS w 0 1 1 1 0 0 0 1 1 E3H
1* Parameter| W 1 VCOM_W{3:0] SD W[2:0] 00h

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_Wi3:0]

e

-+
VSYNC | |

L

VCOM H Frame N VCOM >—<:
—

Description Source L i\/\ Frame N data >_—

]
|
]
|
|
|
1
)

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

r—%

Restriction

32) RE4H (LVSEL): LVD Voltage Select Register

RE4H I . - _ . _BI _ _ _ _
InstPara | RW | DICX | D7 D6 | DS D4 D3 D2 D1 Do
LVSEL w 0 1 1 1 0 0 1 0 0 E4H
1* Parameter| W 1 - - - LVD_SEL]1 0] 03h

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

Desaription | | yp_SEL{1:0): Low Power Voltage Selection

LVD_SEL[1:0] LVD value
00 <22V
01 <23V
10 <24V
T < 2.5V (default)

Restriction
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8. BLOCK DIAGRAM

\\\\\

3. bInch EPD

A+ 12C bus i
EPD
T -l-u Diata & cordroltne (5P
- MCU Circuit T
Circuit 12C bus Ll
(Optl onaI) EPD 4w 4 e

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

I

GDR >% NC
GDR "2 | Gpr
1 RESE 3
20 ——% RESE
NC
o C1_||1uF/50V Ve
" ;g TSCL
TSDA
R2 BS
'|| GDR Q1 EPD BUSY' 0 | b9
= I ¥BSS138LTIG Do Ta— BUSY
3V3 OUT EPD DE* 11 %?CT
EPD CS 12 | oo
EPD SCK_13
S K EPDDIN_ 14| S01*
.||H X | o |1uF/SﬂV3V3 oUT %g o
47uFR5V o va
T2 [ LuF/50v 18 [
I )% VPP
C6 || LuF/50V. iy
7 |[luF/50v__VGH 21 | verl
D3 C8 | [Tu/50V 7 3Ly
MBRO330 o |[TuF/50v__VGL 23 | wor
C10] [TuF/50v 2 iy

—= 0

VGH - o

Part Name Requirements for spare parts
C1—C12 0603/0805; X5R/X7R; Voltage Rating: 225V
R1, R2 0603/0805; 1% variation, 20.05W
D1—D3 MBRO0530: 1) Reverse DC Voltage=30V; 2) 10=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: 10=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

|

Load image data

l

Display refresh

l I l

sleep mode
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10.2 OTP OPERATION REFERENCE PROGRAM CODE

System

}

Reset the EPD driver IC

v

User Manual

(0x30,0%08)
(OxES,0x01)

(R50_CDI,0x37)

Enter FITI Command

SPI(0x4D,0x78) (ROO_PSR,0xOF,0x29) (RO3_POFS,0x10,0x54,0x44) (RO6_BTST,0x0F,0x0A,0x2F,0x25,0x22,0x2E, 0x21)
(R61_TRES,0x00,0xB8,0x01,0x80)

(0xB6,0x6F)  (RE3_PWS,0%22)

{

Power on
SPI ( 0x04)

4

Check BUSY pin

v

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12)

!

Check BUSY pin

Power off
SPI (0x02)

{

Deep sleep
SPI (0x07,0xa5)

— 1
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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
Notes:

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 at a 45+5° angle;

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

12.3 INSPECTION METHOD

12.4 DISPLAY AREA

Zone B
Zone A

Viewing area ” o P(—‘I

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.

Y-Y RY W-Y B-Y
————=—& ———

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

Y-B R-B W-B B-B
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1) Measurement Instruments: X-rite i1Pro
2) Ghosting method:

W ghosting: AE=Max(AEab(Y-W,R-W),
AEab(R-W,B-W), AEab(W-W,B-W))

K ghosting: AE=Max(AEab(Y-B,R-B),
AEab(R-B,B-B), AEab(W-B,B-B))

R ghosting: AE=Max(AEab(Y-R,R-R),
AEab(R-R,B-R), AEab(W-R,B-R))

Y ghosting: AE=Max(AEab(Y-Y,R-Y),
AEab(R-Y,B-Y), AEab(W-Y,B-Y))

AEab(Y-W,W-W), AEab(Y-W,B-W),
AEab(Y-B,W-B),
AEab(Y-R,W-R),

AEab(Y-Y,W-Y),

12.6 INSPECTION STANDARD

12.6.1 Electric Inspection Standards

AEab(Y-B,B-B),

AEab(Y-R,B-R),

AEab(Y-Y,B-Y),

User Manual

AEab(R-W,W-W),

AEab(R-B,W-B),

AEab(R-R,W-R),

AEab(R-Y,W-Y),

No. Item Standard Defect Level Method Scope
Clear display;
1 Display Display complete; MA
Display uniform
2 Black/Write spots | D<0.3mm, allowed; Visual inspection
0.3mm<D<0.5mm, N<5 allowed; Zone A
D>0.5mm, not allowed Ml
L
u‘%w Visual/
3 Black/White lines L<1.0mm, W=0.15mm, negligible; Inspection card
(No switch) 1.0mm<L<4.0mm,0.15mm<W=<0.5m
m,N=<4 allowable;
L>4.0mm,W>0.5mm, 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
not displayed after the selection
segment MA Visual inspection | Zone A
Short circuit/
7 Circuit break/ Not allowed
Abnormal Display
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No. Item Standard Defect Level| Method | Scope
L |
B/W spots _ il _
1 /Bubble/ D=(L+W)72 M _ Vlsua_l Zone A
Foreign bodies/ D<0.3mm, allowed: inspection
Dents 0.3mm<D<0.5mm, N<5 allowable;
D>0.5mm, not allowed
Zone A
2 Glass crack Not allowed MA
Visual Zone B
/Microscope| Zone A
3 Dirty Allowed if can be removed Ml
Zone B
X<3mm,Y<0.5mm and without
affecting the electrode is permissible
4 Chips/Scratch/ MI Visual Zone A
Edge crown /Microscope| Zone B
2mmsX or 2mm<sY t=not counted and
without affecting the electrode, permissible
—] Width
™ Length |
W=0.1mm, L<5mm, without affecting the
electrode, n<2
% Visual Zone A
5 TFT cracks \ MA )
- /Microscope| Zone B
Not allowed
. . . . Visual Zone A
6 | Dirty/Foreign bodies | Allowed if can be removed/Allowed MI .
/Microscope| Zone B
FPC broken/FPC Visual
7 o MA _ Zone B
oxidation/scratch /Microscope
Not allowed
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L
e
L<1.0mm, W<0.15mm, negligible; Visual
8 B/W line Mi Zone B
1.0mm<L<4.0mm, 0.15mm<W=<0.5mm, N<4 /Ruler
allowable;
L>4.0mm, W>0.5mm, not allowed
TFT edge bulge TFT edge bulge: ,
i Visual Zone A
9 /TFT chromatic X<3mm,Y<0.3mm, allowed MI )
) ] ) /Microscope| Zone B
aberration TFT chromatic aberration: allowed
D<0.25mm, allowed;
) ) 0.25mm<D<0.4mm, N<4 allowed; Visual
10 Electrostatic point ) . M ] Zone A
D>0.4mm is not allowed (n<8 items are /Microscope
allowed within 5mm in diameter)
PCB damaged PCB(Circuit area) damaged, not allowed
1 /Poor welding PCB Poor welding, not allowed MI
[Curl PCB Curls1%
Edge adhesives H<PS surface (including Visual
protective film) /Ruler
12 Edge glue height Edge adhesives seep in<1/2 Margin width M Zone B
/Edge glue bubble Length excluding
Edge adhesive bubble: bubble width<1/2
Margin width; Length<5.0mm. n<5
o Surface scratch but not effect protection Visual
13 Protective film ) Ml ) )
function, allowed inspection
Thickness<PS surface(with protective film):
Full cover the IC;
» Shape: Visual
14 Silicon glue , Mi . .
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 = :t Ml Ruler
substrate) e
t<1.5mm
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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