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1. OVERVIEW

2.9 e-Paper (B) V4 is an Active Matrix Electrophoretic Display (AM EPD), with interface and a

reference system design. The 2.9inch active area contains 296x128 pixels. The module is a
TFT-array driving electrophoresis display, with integrated circuits including gate driver, source driver,
MCU interface, timing controller, oscillator, DC-DC, SRAM, LUT, VCOM. Module can be used in

portable electronic devices, such as Electronic Shelf Label (ESL) System.
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2. FEATURES

296x%128 pixels display

High contrast

High reflectance

Ultra wide viewing angle

Ultra low power consumption

Pure reflective mode

Bi-stable display

Commercial temperature range

Landscape portrait modes

Hard-coat antiglare display surface

Ultra Low current deep sleep mode

On-chip display RAM

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

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

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

With black, white, red display color
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3. MECHANICAL SPECIFICATION

Parameter Specification Unit Remark
Screen Size 2.9 Inch
Display Resolution 296(H) x 128(V) Pixel DPI:112
Active Area 29.056 x 66.896 mm
Pixel Pitch 0.227 x 0.226 mm
Pixel Configuration Rectangle
Outline Dimension 36.7(H) x 79.0 (V) x 1.20(D) mm
Weight 5.5+0.5 g
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PN Symbol
| NC
2 GDR
3 RESE
4 NC
5 VSH2
6 TSCL
7 TSDA
8 BS1
9 BUSY
10 RST#
Ll D/C#
12 [ CS#
13 | SCL
14 | SDA
15 | VDDIO
16 | VCI
17 | VSS
18 | VDD
19 | VPP
20 | VSHI
21 |VGH
22 | VSL
23 | VGL
24 | VCOM

0.320.03—
$1.50+0.30
NO. REVISION RECORD NAME DATE
._..w
/2 Drw
1| Modify tolerance —1 Unit:-mm. Chk
Initial version. el Apv
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5. INPUT/OUTPUT PIN ASSIGNMENT

| = Input Pin, O = Output Pin, I/O = Bidirectional Pin (Input/output), P = Power Pin, C = Capacitor Pin.

NO. Name 1/10 Description Remark
1 NC Do not connect with other NPC pins Keep Open
2 GDR O | N-Channel MOSFET Gate Drive Control
3 RESE | Current Sense Input for the Control Loop
4 NC NC | Do not connect with other NC pins Keep Open
5 VSH2 C | Positive Source driving voltage (Red)

6 TSCL O | 12C Interface to digital temperature sensor Clock pin
7 TSDA I/O | 12C Interface to digital temperature sensor Data pin
8 BS1 | Bus Interface selection pin Note 5-5
9 BUSY O | Busy state output pin Note 5-4
10 RES# | Reset signal input, Active Low Note 5-3
11 D/C# | Data/Command control pin Note 5-2
12 CS# | Chip select output pin Note 5-1
13 SCL I Serial Clock pin (SPI)
14 SDA I/O | Serial Data pin (SPI)
15 VDDIO P Power supply for interfac.e logic pins.
It should be connected with VCI.
16 VCI P Power supply for the chip
17 VSS P | Ground
18 VDD c Core logic power pin VDD can be regulated internally from
VCI. A capacitor should be connected between VDD and VSS.
19 VPP P | FORTEST
20 VSH1 C | Positive Source driving voltage
21 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

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

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

pulled LOW, the data at SDA will be interpreted as command.
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Note 5-3: This pin (RES#) is reset signal input. The Reset is active low.

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

Note 5-5: Bus interface selection pin.

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

H 3- lines serial peripheral interface(SPI) - 9 bits SPI
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6. ELECTRICAL CHARACTERISTICS

6.1 ABSOLUTE MAXIMUM RATING

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.5t0 +4.0 Vv
Logic Input voltage VIN -0.5to VCI +0.5 Vv
Logic Output voltage VOUT -0.5to VCI +0.5 Vv
Operating Temp range TOPR 0 to +40 °C
Storage Temp range TSTG -25 to+70 °C
Optimal Storage Temp TSTGo 2312 °C

Optimal Storage Humidity HSTGo 55+10 %RH

Note: Maximum ratings are those values beyond which damages to the device may occur. Functional

operation should be restricted to the limits in the Panel DC Characteristics tables.
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6.2 PANEL DC CHARACTERISTICS

Applicable
Parameter Symbol Condition ppp.n Min. | Typ. | Max. | Unit
i
Single ground Vss - - 0 - \
Logic suppl
gic SUPPY Ve . Vel 22 | 30 | 37 | v
voltage
Core logic voltage Vop VDD 1.7 1.8 1.9 V
High level input
Vi1 - - 0.8Vc - - \Y
voltage
Low level input
ViL - - - - 0.2Vci \Y
voltage
High level output
VoH IOH = - 100uA - 0.9Vc - - \Y,
voltage
Low level output
VoL IOL = 100uA - - - 0.1V Vv
voltage
Typical power Prve V¢ =3.0V - - 24.9 - mw
Deep sleep mode Pstpy Ve =3.0V - - 0.006 - mw
Typical operatin
ypicaloperaing 1 or ve Ve =3.0V ] - 83| - |ma
current
Image update time - 25°C - - 12 - sec
DC/DC off, No clock
Sleep mode current | Islp_Vci | No input load Ram data 20 - A
- - u
retain
DC/DC off, No clock
Deep sleep mode ,
Idslp_Vci | No input load Ram data
current . - - 2 - uA
not retain

Notes: 1. The typical power is measured with following transition from horizontal 2 scale pattern to

vertical.

2. The deep sleep power is the consumed power when the panel controller is in deep sleep mode.
3. The listed electrical characteristics are only guaranteed under the controller & waveform

provided by Waveshare.
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The pin assignment at different interface mode is summarized in Table 6-4-1. 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#

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

Note: 1 stands for rising edge of signal.

In the write mode SDA is shifted into an 8-bit shift register on every rising edge of SCL on the

order of D7, D6, ... DO. The level of D/C# should be kept over the whole byte. The data byte in the

shift register is written to the Graphic Display Data RAM/Data Byte register or command Byte register

according to D/C# pin.
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DO 000008

Register

Parumeter
Figure 6-1: Write procedure in 4-wire SPI mode

In the Read mode:

1. After driving CS# to low, MCU need to define the register to be read.

2. SDA is shifted into an 8-bit shift register on every rising edge of SCL in the order of D7, D6, ...
DO with D/C# keep low.

3. After SCL change to low for the last bit of register, D/C# need to drive to high.
4. SDA is shifted out an 8-bit data on every falling edge of SCL in the order of D7, D6, ... DO.

5. Depending on register type, more than 1 byte can be read out. After all byte are read, CS#
need to drive to high to stop the read operation.

i
Register Parameter
SDA D7 Y ore W oos Y e Y ma YN ore Yo Y oo \ i
(Write Mode) Jn'r "
SDA
(Resd Moday

(OG-

Figure 6-2: Read procedure in 4-wire SPI mode

10
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6.3.3 MCU SERIAL INTERFACE (3-WIRE SPI)

The 3-wire serial interface consists of serial clock SCL, serial data SDA and CS#. This interface
also supports Write mode and Read mode.

The operation is similar to 4-wire serial interface while D/C# pin is not used. There are altogether
9-bits will be shifted into the shift register on every ninth clock in sequence: D/C# bit, D7 to DO bit.
The D/C# bit (first bit of the sequential data) will determine the following data byte in the shift register
is written to the Display Data RAM (D/C# bit=1) or the command register (D/C# bit=0).

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

Note: 1 stands for rising edge of signal

alL

S0
(Wote g D6y D5 Dy D2 ) D21 D] § D0 o7
Mode)

Hepister Parameter

Figure 6-3: Write procedure in 3-wire SPl mode

In the Read mode:

1. After driving CS# to low, MCU need to define the register to be read.

2. D/C=0 is shifted thru SDA with one rising edge of SCL.

3. SDA is shifted into an 8-bit shift register on every rising edge of SCL in the order of D7, D6, ...
DO.

4. D/C=1 is shifted thru SDA with one rising edge of SCL..

5. SDA is shifted out an 8-bit data on every falling edge of SCL in the order of D7, D6, ... DO.

11
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6. Depending on register type, more than 1 byte can be read out. After all byte are read, CS#

need to drive to high to stop the read operation.

Figure 6-4: Read procedure in 3-wire SPI mode

4 ;

SCL

Register

Parameter

SDA I \ I !
(Write D7 X D6 X D5 X D4 X D3 D2 ¥ DI DO 1 / ) :
mode) : '

SDA | / :

(Read i : D7 DO
Mode) I |

I

6.3.4 INTERFACE TIMING

The following specifications apply for: VSS=0V, VCI=3.0V, TOPR =25°C.

H#"_.,

lCKPER

& LY f E
'! -
) CSHIGE :

: : LCsHRm
H £ . . i g ) S i" 4

ol M N tesHL
sl’L

Ls1s0 H{—F —— ; ;
DA .
|'|'_LE X X X X X X X [ ] 1 |
ode)

15081 ¥— I' — -{—1 ]‘\|JHJ I}

Changed diagram

12
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Serial Interface Timing Characteristics

(VCI-VSS =2.2V to 3.7V, TOPR = 25°C, CL=20pF)
Write mode
Symbol Parameter Min. | Typ. | Max. | Unit
fSCL SCL frequency (Write Mode) - - 20 | MHZ
tCSSU Time CS# has to be low before the first rising edge of SCLK 60 - - ns
{CSHLD Time CS# has to remain low after the last falling edge of 65 ) ] ns
SCLK
tCSHIGH | Time CS# has to remain high between two transfers 100 - - ns
tSCLHIGH | Part of the clock period where SCL has to remain high 25 - - ns
tSCLLOW | Part of the clock period where SCL has to remain low 25 - - ns
Time S| (SDA Write Mode) has to be stable before the next
tSISU . 10 - - ns
rising edge of SCL
Time Sl (SDA Write Mode) has to remain stable after the
tSIHLD . 40 - - ns
rising edge of SCL
Read mode
Symbol Parameter Min. | Typ. | Max. | Unit
fSCL SCL frequency (Read Mode) - - 25 | MHZ
tCSSU Time CS# has to be low before the first rising edge of SCLK | 100 - - ns
Time CS# has to remain low after the last falling edge of
tCSHLD 50 - - ns
SCLK
tCSHIGH | Time CS# has to remain high between two transfers 250 - - ns
tSCLHIGH | Part of the clock period where SCL has to remain high 180 - - ns
tSCLLOW | Part of the clock period where SCL has to remain low 180 - - ns
{SOSU Time SO (SDA Read Mode) will be stable before the next ) 50 ] ns
rising edge of SCL
{SOHLD Time SO (SDA Read Mode) will be stable after the falling ) 0 ] ns
edge of SCL

13
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7. COMMAND TABLE

Eammuml Table
RWH DIC# Hex| D7 | D6 [ D5 [ D4 | D3 | D2 | D1 | DO |[Command Description
o|joc|01|jO0|0O|0O|0|0]| 0| 0| 1 |DriverOQuiputcontrol |Gate setting
o1 A B As A[B:0]= 127h [POR], 256 MUX
o1 I]? ‘:‘: ﬁ: 0 ? ﬁ: 0 z MUX Gate lines setting as (A[8:0] + 1).
0|1 0|j0|0(0(|D0|Bx|By|Bo B [2:0] = 000 [POR].
Gate scanning sequence and direction
B[2]: GD
Selects the 1st output Gate
GD=0 [POR],
G0 is the 1st gate output channel, gate
output sequence is GO,G1, G2, G3, ...
GD=1,
G1 is the 1st gate output channel, gate
output sequence s G1, GO0, G3, G2, ...
B[1]. SM
Change scanning order of gate driver.
SM=0 [POR],
G0, G1, G2, G3...295 (left and right gate
{interlaced)
SM=1,
GO, G2, G4 ...G294, G1, G3, ...G295
B[O]: TB
TEB =0 [POR], scan from GO to G295
TB = 1, scan from G295 to GO.
o 03| 0 0|0 |0 |0| 01| 1 |GateDriving voltage |[Set Gate driving voltage
Contral 4:0] = 00h R
OLE] 0[] e e [ VGH Seting rom 10V fo 20V
Al40] | VGH | Aj4:0] | VGH
00h 20 0Dk 15
03h 10 OEh 15.3
04h 10.5 OFh 16
05h 1 10h 16.5
06h 11.5 11h 17
07h 12 12h 17.5
08h 12.5 13h 18
07h 12 14h 18.5
08h 12.5 15h 19
09h 13 16h 18.5
0Ah 13.5 17h 20
0Bh 14 Other N,
0Ch 14.5

14
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Command Table

R/W# D/C#| Hex | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |Command Description
00|04, 000|000 1] 0| O |SourceDriving voltage |Set Source driving voltage
o1 A | As | As | Al As | A | AL | As |Control A[7:0] = 41h [POR], VSH1 at 15V
B [7:0] = A8h [POR], VSH2 at 5V.
0 | 1 B7 | Bs | Bs [ Ba | Ba | B2 | B1| Bo C[7:0] = 32h [POR], VSL at -15V
0 1 C7|Cs|Cs | Cs|Ca|Ca|Ci|Co Remark: VSH1>=VSH2
A[7TI/B[7T]=1, A[T)/B[7] =0, C[7]1=0,

VSH1/VSH2 voltage setting from 2.4V VSH1/VSH2 voltage setting from 9V VSL setting from -5V to -17V
to 8.8V to 17V

AIB[T.0] | VSHIVSH2| AMB[7.0] | vSHI/VSHZ AB[7.0] | VSHI/VSHZ| AB[T:0] | VSHIVSHZ 0] VSL
8EN 24 AFR 5.7 23n 9 3ch 14 0Ah 5
&Fn 25 BOn 5.8 24n 9z 3Dh 14.2 och 55
e e e e e R
o2h 28 Ban 6.1 27 08 200 14.8 150 it
a3n 29 B4n 6.2 28n 10 an 15 gk =
94n 3 B5n 6.3 29N 0.2 a2h 15.2 14h 15
95h 3.1 B6h 6.4 28N 10.4 43h 15.4 16h 8
%N 32 B7h 6.5 28h 106 n 15.6 18h 8.5
a7n 33 Ben 5.6 2cn 10.8 450 15.6 1Ah 0
98h 34 Bon 6.7 2Dh I 26h 16 1ch 95
%on 35 BAR 6.8 2EN 1.2 amh 16.2 1En 20
9Ah 36 BBh 6.9 2Fh 114 18h 16.4 s 05
98 37 BCh 7 300 16 aon 16.6
oCh 36 BDh 71 31h 1.8 3AR 16.8 ol 1
9Dn 39 BEN 72 azh 12 2Bh 7 24h 15
9ER 1 BFN 7.3 33 12.2 Other NA 26h -12
9Fh 41 coh 7.4 34n 12.4 28h -12.5
ADh 12 cih 75 350 126 2Ah 13
AN IE) Czh 76 36n 128 2Ch 135
AZh 44 can 7.7 a7 13 >Eh ET!
Aan a5 Can 78 38 5.2 = T
Adn 46 C5n 7.9 aeh 13.4 = e
ABN a7 CBh 8 3Ah 13.6
ABh 48 c7h 8.1 3Bh 13.8 n 2
AN 49 Csh 5.2 3€h -16
ABn 5 coh 5.3 38h -16.5
Aon 51 CAh 5.4 3Ah A7
AAR 52 cBh 5.5 Other NA
ABh 53 cch 56
ACh 54 CDh 5.7
ADR 55 CEh 5.5
AEN 56 Other NA

0,008 0|0]|0]|0| 1|00/ 0 |Initial Code Setting Program Initial Code Setting
OTP Program
The command required CLKEN=1.
Refer to Register 0x22 for detail.
BUSY pad will output high during

operation.
00 |09[0 | O[O0} 1| 00| 1 |Write Register for Initial |Write Register for Initial Code Setting
o 1 Al As | As | Al As | A | A | A |Code Setting Selection
A[7:0] ~ D[7:0]: Reserved
0|1 Br | Bs | Bs | Bs | Bs | B2 | Bi | Bo Details refer to Application Notes of Initial
011 C7|Cs|Cs5|Ca|Cs|Ca|C1|Co Code Setting
01 1 D7 |Ds | D5 | Ds | D3 | Dz [ D1 | Do

0|0 |0A|lO | OO0 ]0] 1| 0] 1] 0 |ReadRegister for Initial Read Register for Initial Code Setting
Code Setting

15
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d Table

|Command |Description

Booster Soft start Booster Enable with Phase 1, Phase 2 and Phase 2
Control for soft start current and duration setting.

A[T:0] -> Soft start setling for Phase
= BBh [FOR]

B{7-0] -= Soft start setting for Phase?
=9Ch [POR]

C[T:0] == So star sstting for Phased
= B6h [POR]

oc

B+
Ca | G

-
i
of=|++lofg
o0PFaolB
2P FI=B
g e riclR
g e 2|8
»
e el

D[7T:0] -= Duration setting
= OFh [POR]
Bil Descriplion of each byla:
Al60] / BIE:0] £ ClE:0):

Bilfed] nmg;gw

(0060 1(Weakesi)
01
010
o1
100
101
110 T

11 B Strongest)

Bizo) | W OF Time Safing o GDR
0600
= A

0011
0100 26
o101 32
o110 39
o111 4.6
1000 5.4
1001 63
1Mo 73
1011 8.4
1100 98
1101 115
1110 138
1 165

|||t

D[5:0]: duralion setfing of phasa
Df5:4}: duration setting of phase 3
Elﬂij:mmhunsattﬁmulptusaz

D4 1:0: duration sefting ﬂﬁ%
Duration o

it (Aoganidmeion
1] 10ms

o 20ms
10 J0ms
11 A0ms

QlOo(MW|Oo(0 (0110 0] 0] 0 [Deep Sleap mode iDaepS‘laep_rmdaCunlmE:
01 0| 0|0|0|0|0|A|Ae Al1:0] : | Description

00 MNormal Mode [POR]
01 Enter Deep Sleep Mode 1

1 Enter Deep Sleep Mode 2

After this command initiated, the chip will
enter Deep Sleep Mode, BUSY pad will
keep output high.
Remark:

o Exit Deep Sleep mode, User required
to send HWRESET to the driver

16
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Command Table

R DIC# | Hox| D7 | D6 | DS | D4 [ D3 | D2 | D1 | DO |[Command Description
0l0|MM|0|0|0|1|0|0]| 0| 1 |DataEntrymode setting |Define data enlry sequence
o1 oclo|oo|o|AlA]|m A2:0] = 011 [POR]

A [1:0] = ID[1:0]

Address automatic increment /
decrement setting

The setting of incrementing or
decrementing of the address counter can
be made independently in each upper
and lower bit of the address.

00 =¥ decrement, X decrement,

01 =Y decrement, X incremeant,

10 =Y increment, X decrement,

11 =¥ increment, X increment [POR]

Al2] = AM

Set the direction in which the address
counter is updated automatically after
data are written to the RAM.

AM= 0, the address counter is updated in
the X direction. [POR]

AM =1, the address counter is updated
in the ¥ direction.

g|loj|12|0 |00 1]0 0|10 SWRESET It resets the commands and parameters
to their SV Reset default values except
R10h-Deep Sleep Mode

During operation, BUSY pad will output
high.

Mote; RAM are unaffected by this
command.

0| 0|14 0(0|0|1(0]1]|0]| 0 HYReadyDetection HV ready detection

A[7:0] = 00h [POR]

The command required CLKEN=1 and
ANALOGEN=1,

Refer to Register 0x22 for detail.

After this command initiated, HV Ready
detection stars.

BUSY pad will cutput high during
detection.

The detection result can be read from the
Status Bit Read (Command Ox2F).

0|1 0 | A |As | Ag | O | A A | Ao A[6:4]=n for cool down duration:

10ms x (n+1)

Al2:0}=m for number of Cool Down Loop
to detect.

The max HV ready duration is

10ms x (n+1) x (m)

HV ready detection will be trigger after
each cool down time. The detection will
be completed when HV is ready.

For 1 shot HY ready detection, A[7:0] can
be set as 00h.
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[Command Table

[RW# DIC# Hex| D7 | D6 | D5 [ D4 | D3 | D2 | D1 | DV [Command [Description
olo[1s[ofofo[1]0][1]0][ 1 [vCiDetection VCI Detection

0| 1 O[O0 (0|0 |0 |A|A]| M0 A[2:0] = 100 [POR] , Detect lavel at 2.3V

A[2:0] : VCI level Detect

Al2:0) VCI level
011 2.2v
100 2.3v
101 2.4v
110 2.5V
111 2.6v
Other A
The command reguired CLKEN=1 and
AMALOGEN=1
Refer to Register 0x22 for detail.
After this command initiated, VCI
detection starts.
BUSY pad will output high during
detection.
The detection result can be read from the
Status Bit Read (Command 0x2F).
o|0j|18|0[(0|0|1]|1]|0]| 0|0 |Temperature Sensor Temperature Sensor Selection
0|1 Ar [ As | As | As | As | Az | A | Ag |Contral A[7:0] = 48h [POR], external
temperatrure sensor

A[7:0] = 80h Internal temperature sensor

0|0 |1A|D|D]|O]1 110 1| 0 |Temperature Sensor Write to temperature register.

o 1 Ar | Be | Aa | Ae | Ba | Az | Ar | As |Control (Write to A[T7:0] = TFh [POR]
temperature register)

0 18| O o1 1 (0] 1| 1 |Temperature Sensor Fead from temperaiure register.

111 Ar | As | As | As | A | Az | Ar | Ag |Control (Read from

temperature register)

iC| 0
Az
Br
Cy

Temperature Sensor Write Command to External temperature
Control (Write Command |sensor,

to External temperalure  |A[7:0] = 00h [POR],

sensor) B[7:0] = 00h [POR],

C[7:0] = 00h [PORY],

A7:6]
A7:6] | Select no of byle to be sant
00 Address + pointer
o1 Address + pointer + 1st parameter
10 Address + pointer + 1st parameter +
nd pointer
11 Address
Al5:0] — Pointer Setting
B[7:0] — 1% parametar
C[7:0] - 2" parameter
The command required CLKEN=1.
Refer to Register 0x22 for detail.

olololo
alalalo

QP P
Qp|&|e
P
DIPE-
P
®
LT 2o

After this command initiated, Write
Command to external temperature
lsans-ur starts. BUSY pad will output high

during operation,

0[O0 (WF[O0 0[O |1])]1]1]1][1 |ICrevision Read Read IC revision [POR 0x0D]

18
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Table
IRW#{DiC# | Hex| 07 | D6 | D5 [ D4 | D3 | 02 [ 01 | D0 [Command [Description
o|jo0j2(0|0|1]|0(0)|0)| 0| 0 [Master Activation Activate Display Update Sequence

The Display Update Sequence Option is
located at R22h.

BUSY pad will output high during
operation. User should not interrupt this
operation to avoid corruption of panel
images.

0|0 |29|0|(0|1|(0|0|0]| 0] 1 |DisplayUpdate Control |RAM content aption for Display Update

] Ar [ Ae | As A [ A A A | Aa | Al7:0] = 00h [POR]
; ! B[7:0] = 00h [POR]

A[7:4] Red RAM option

0000 MNormal

0100 Bypass RAM content as 0
1000 Inverse RAM content

A[3:0] BW RAM option

0000 Normal

0100 Bypass RAM content as 0
1000 Inverse RAM content

B[7] Source Qutput Mode
0 | Available Source from S0 to S175
1 | Available Source from S8 to S167

Q|0 (24| 0 (01|00 1|00 |Wrte RAM (Black White) [After this command, data entries will be

| RAM Ox24 written into the BW RAM until another
command is written. Address pointers will
advance accordingly

For Write pixel:

Content of Write RAMBW) =1
For Black pixel:

Content of Write RAMBW) =0

ojo(2|0 (01|00 ]1|1]| 0 |Wrte RAM(RED) After this command, data entries will be

[ RAM O0x26 written into the RED RAM until another
command is written. Address pointers will
advance accordingly.

For Red pixel:
Content of Write RAM(RED) =1
For non-Red pixel [Black or White]:
Content of Write RAM(RED) =0

g|lo (27|10 |0 |1 )0]0|1]|1]| 1 |Read RAM After this command, data read on the
MCU bus will fetch data from RAM.
According to parameter of Register 41h
to select reading RAMOx24/ RAMOx26,
until another command is writlen.
Address pointers will advance
accordingly.

The 1* byte of data read is dummy data.
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[Command Table

R Drca| Hox

D7

Command

Description

0

0

22

0

(]

o g

o|8

=]

0

1

Az

Flo|8

A

Display Update
Control 2

Display Update Sequence Option:
Enable the stage for Master Activation
A[7:0]= FFh (POR)

Operating sequance
Enable clock signal 80

Parameter
{in Hex} |

||Disabile clock signal il

Enable clock skgnal co
=» Enable Analog

Disable Analog -
< Disable clock signal

Enabile clock signal
= Load LUT with DISPLAY Mode 1 1)
& Disable clock signal

Enable clock signal
=¥ Load LUT with DISPLAY Mode 2 59
= Disabds clock signal

Enabile clock signal
= Load temperature value 81
=% Load LUT with DISPLAY Mode 1
= Disabie clock signal

Enable clock signal
=» Load temperalure valug B
= Load LUT with DISPLAY Mode 2

=» Disabde clock signal

Enable clock signal
=» Enable Analog
- Display with DISPLAY Mode 1 c7
+ Disable Analog
< Disabla OSC

Enable clock signal
= Enable Analog
= Display with DISPLAY Mode 2 CF
=» Disable Analog
< Disable OSC

Enable clock signal
= Enabla Analog
=» Load temperature value FT
< DISPLAY with DISPLAY Mode 1
=¥ Disabde Analog

=¥ Disable OSC

Enabie clock signal

=»Enable Analog

3 Load temparalure value

< DISPLAY with DISPLAY Mode 2
= Disabée Analog

= Disabla OSC

FF

28

VCOM Sense

WVCOM value.

The sensed VCOM voltage is stored in
register

The command required CLKEN=1 and
AMALOGEN=1

Refer to Register 0x22 for detail.

BUSY pad will cutput high during
operation.

29

A

VCOM Sense Duration

Stabling time between entering VCOM
sensing mode and reading acquired.

A[3:0] = 8h, duration = 10s.
WVCOM sense duration = (A[3:0]+1) sec

20

Enter YCOM sensing conditions and hold
for duration defined in 29h before reading
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Table
qu‘nuiun!m!mlmlm!m!mlmlmlcnmnd Jnmhﬂon
o|0|2A|O0 |0 |1|O0O|1|0]| 1|0 [ProgramVCOM OTP Program VCOM register into OTP
The command required CLKEN=1.
Refer to Register 0x22 for detail.
BUSY pad will output high during
operation.
o|loj2c|0|0|1|0|1]|1]| 0|0 |WrteVCOM register Write VCOM register from MCU interface
0|1 Ar | As [ A | As | As | Ae | A | Ao A[7:0] = 00h [POR]

A7:01| vCoM [A[7:0]] vcom
08h .2 44h -1.7
0Ch -0.3 48h -1.8
10h | 04 | 4Ch | -19
14h -0.5 50h -2
18h | 06 | 54h | 21
1Ch | 07 | 56h | 22
20h -0.6 &Ch -2.3
24h | 09 | 60h | -24

28h -1 G4h =20

2Ch | 11 | 68h | 26

ah | -1.2 | 6Ch | -27

34h | 13 | 70h | -28

38h -1.4 T4h -29

ach | 15 | 78n | 3

40h -1.6 Other MA

ploj2Djo(ot1]|]ol1]1]9]1 EITP Flagis:iﬂr Read for Read Register for Display Option:
spla on

: : ::r : ;': : ; ‘;z :: :: Hr A[T:0]: VCOM OTP Selection

{Command 0x37, Byte A)

f |9 Cr | Co|Co|Ca|Ca|Ca|Ci|Ca

1] 1 D7 |Ds|Ds| D¢ D3| Dz|Di| Do B[7:0]: VCOM Register

BE Er | Es | Es | E« | Es| E2| Ev | Eo (CEomug Ucet)

S Fr|Fs|Fa|Fa|Fs| Fz|Fi|Fo C[7:0]~G[7:0]: Display Mode

1|1 G | Ge |G | Cu |G| G| G | Go (Command 0x37, Byte B to Byte F)

1 1 Hr |Hs | Hs | Ha | Ha | Hz | H1 | Ha [5 bytes]

T 14 Bl |ls|la|b|lE]h|k H[7:0]~KI7:0]: Waveform Version

7 | Jr|de || da|Ja|de| i) do (Command 0x37, Byte G to Byte J)

AE Kr [ Ke | Ko | Ka | Ko | Kz | Ki | Ko [4 bytes]

o|(O0|26E|0 |0 |1 |0[1(1]| 1] 0 |UseriDRead EF?EISH’I ?J[Bil’vlt]i]t IIIJEHFI!S :;tsuarleg ;r:eG;Pﬁd

o Ar | Bs | As | Aa | Aa | Ae | Ay | Ao M) Liner ' a

I B | Br |Bs ([Bs | Bs|[Ba| Bz | B: | Bo pbe i Sk

114 Cr|Ce|Ca|Ca|Ca|Ca|Ci|Ca

111 Dy |De |Ds | Dy [Ds| Da| Dy | Da

o L Er |Es |Es |Es |Es| Ez| Ev | Eo

111 Fr | Fs|Fa|Fa|Fs| Fz| Fy | Fo

1 1 Gr | Ge | Gs | Gu |G| Gz | G1 | Go

1 1 H? *k HE Hl- H'!- Hz H'I Hﬂ

1 1 l:‘ |a l: h |:|. lz |1 ln

I K | Jr|lde || da|da| de] | do
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[Command Table
DiC# Hex| D7 | DG | D5 | D4 | D3 | D2 | D1 | DO |Command Description

D|D|2F| 0|01 Status Bit Read Read IC status Bit [POR 0x01]
111 ololA|alolO A |A A[5]: HV Ready Detection flag [POR=0]
0: Ready

1: Not Ready

A[4]: VCI Detection flag [POR=0]
0: Normal

1: VCI lower than the Detect level
A[3]: [POR=0]

A[2): Busy flag [POR=0]

0: Normal

1: BUSY

A[1:0]: Chip ID [POR=01]

=
.
—
—-
—

Remark:

A[S] and A[4] status are not valid after
RESET, they need to be initiated by
command 0x14 and command 0x15
respectively.

0|0|3|0|{0|1|1|0|0|0|0 |ProgramWsOTP Program OTP of Waveform Setting
The contents should be written into RAM
before sending this command,

The command required CLKEN=1,
Refer to Register Ox22 for detail.
BUSY pad will cutput high during
operation.

go(o(M({o|0|1(1|0|0|0(1 |LoadWSOTP Load OTP of Waveform Setting

The command required CLKEN=1.
Refer to Register 0x22 for detail.

BUSY pad will output high during
operation.

Write LUT register Write LUT register from MCU interface
[227 bytes], which contains the content of
VS[nX-LUTm], TP[nX], RP[n], SR[nXY],
FR and XON[nXY]

Refer to Session 6.7 WAVEFORM
SETTING

A Ay

B4

[P &|e
S mE -
‘PP"
- || F|e
|P| 2|
| P2 e

(o B e B ]
- ot | |

0|0|34|0|0)|1(1|0| 1| 0| 0 |CRCcalculation CRC calculation command
For details, please refer o SSD16804
application note.

BUSY pad will output high during
operation.

CRC Stalus Read CRC Status Read
A[15:0] is the CRC read out value

5.1 Aos | Ba | Aaa | Aoz | Bar | Ava | As

rardie

22
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[command Table

D/CH|Hex| D7 D6 | DS | D4 | D3 | D2 | D1 | DO ([Command Description

0|0 |3|(0|0|1 101|100 |Program OTP selection |Program OTP Selection according to the
OTP Selection Control [R37h and R38h)]

The command reguired CLKEN=1.

Refer to Register 0x22 for detail,
BUSY pad will output high during
operation.
D]0[37]0 0] 1]1]0] 1] 1] 1 WriteRegister for Display [Write Register for Display Option
Option A[T] Spare VCOM OTP selection
01 Alojojojo|o[o]o R PPOR
011 Br |Bs |Bs | Bs |Bas | Bz | Bi | Ba 1-8
: Spare
R Cr|Ce|Cs|Ca|Ca|Ca|Ci]|Ca
o1 D7 [Ds|Ds|Ds|Ds|D:2| Dy Do g{ﬁ;ﬂ]} gisngy mnge ﬁﬁ?ﬂﬂl
; isplay Mode "
. B E16 BIRIETIE B D[7:0] Display Mode for WS[23:16]
0 1 0 |Fe| D O |F3|Fz|F:|Fo 0: Disp|ay Mode 1
011 Gr | Ge | Gs | Gu | Ga |Gz |G| Go 1: Display Mode 2
0 1 Hr |He |Hs |Ha |Ha | Hz | H1 | H
0 cTele RTalelils FiSl: . Fing-Fong o Dipiay Wode 2
1 AR L 0: RAM Ping-Pong disable [POR]
ol1 dr | ds | ds | da | Ja | da | di | e 1: RAM Ping-Pong enable
G[7:0]~J[7:0] meodule ID fwaveform
wersion.
Remarks:
1) A[7:0]~J[7:0] can be stored in OTP
2) RAM Ping-Pong function is not support
for Display Mode 1
0|0 |38 0| 0] 1 1 1 0| 0| 0 [Write Register for User ID |Write Register for User 1D
o1 Ar | e Mrararare A[T:0]]=J[7:0): UserlD [10 bytes]
01 Br|Bs|Bs|Ba|By BB | B Remarks; A[7-01-J[7:0] can be stored in
0|1 Cr|Cs Cs | Cs G| Co OTP
0|1 Dr |De|Ds |Ds |Ds| D2 | Dy |Da
0|1 Er |Es |Es |EBi |Ea | Ea | E1 | En
01| Fr | Fe|Fs|Fa|Fa|Fz|Fi| Fa
0|1 Gr | Ge | Gs |Gu |G| Gz |Gt | Ge
a1 Hr [Hes | Hs | Hi | Ha | Hz | Hi | Ha
011 bl | s || b |l h]|lk
o1 Jr|ds|ds | da|da)dz]|di | de

o|(0|3®|(0|0|1|1]1]|0] 0|1 |OTPprogram mode OTP program mode

1 I s | 0(0D|O|0O|0]0)M|Ae A[1:0] = 00: Normal Mode [POR]
A[1:0] = 11; Internal generated OTP
programming voltage

: User is required to EXACTLY follow the
reference code sequences
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Command T

Do |{Command

|Description

Hex
3c

Border Wavafurm Control

‘RAWH DiCH
0|0
0|1

Flo|8

Flo|8

Select border waveform for VBD
A[T:0] = COh [POR], set VBD as HIZ
A [7:8] :Selact VBD option

Select VBD as

Al7:6]
00

Defined in A[2] and A[1:0]

GS Transition,

01

Fix Level,
Defined in A[5:4]

10

VCOM

11[POR]

HiZ

A [5:4] Fix Level Setting for VBD

Al5:4]

VBD level

00

VS5

m

VSH1

10

WL

11

VEH2

A [1:0] GS Transition setting for VED

VBD Level Selection:
00b: VCOM ; 01b: VSH1;
10b: VSL; 11b: WSH2

Al1:0] VBD Transition
00

LUTO
01 LUT?

10

LuT2

11

LUT3

3F

End Option (EOPT)

Aq

Option for LUT end

Data bytes should be set for this
command or programmed into Waveform
setting.

22h | Mormal.

07h | Source output level keep

previous output before power off

41

Read RAM Option

Read RAM Option

Al0]= 0 [POR]

0 : Read RAM corresponding to
RAMOx24

1 : Read RAM corresponding to
RAMOx26

(=)
—

=]

A

plF o
B Fe
Xl o

B+

PEe

Set RAM X - address
Start / End position

Specify the start/end positions of the
window address in the X direction by an
address unit for RAM

A[5:0]: XSA[5:0), XStart, POR = 00h
B[5:0]: XEA[5:0], XEnd, POR = 15h

b | | s | | D

o FloF|l~

o|lflaFlo

b P

Sel Ram Y- address
Start/ End position

Specify the start’end positions of the
window address in the ¥ direction by an
address unit for RAM

A[8:0]: YSA[8:0), YStart, POR = 000h
B[8:0]: YEA[8:0), YEnd, POR = 127h

4E

ool | oocloo|lo

e =]

olo| (a|PlaeFla

[ =3 Y

Flo||loRlolF|lo
Flo| |=ePlalf|le

&l

Set RAM X address
counter

IMake initial settings for the RAM X
address in the address counter (AC)
A[5:0]: 00h [POR].

24
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[Command Table
[Rrwl Dice| Hex | D7 D4 | 03 [ D2 | D1 | DO [Command |Description
0| |0j46|0D[1 |0 |)0]JO][1 0 |Auto Write RED RAM for |Auto Write RED RAM for Regular Pattern
o1 Ar | As As| O | Az | As | A |Regular Pattern A[7:0] = 00h [POR]
A[T]: The 1st step value, POR =0
AlG:4): Step Height, POR= 000
Step of alter RAM in Y-direction
according to Gate
Al6:4] | Height | AJ6:4] | Height |
000 8 100 128
001 16 101 256
010 32 110 206
011 64 111 A
Al2:0]: Step Width, POR= 000
Step of alter RAM in X-direction
according to Source
Al2:0] | Width | A[2:0] | Width
000 a8 100 128
001 16 101 176
010 32 110 MA
011 64 111 MA
BUSY pad will output high during
operation.
0|0 |47 0 (1|0 |0 01 [1] 1 |AutoWrite BW RAM for |Auto Write BAW RAM for Regular Pattern

o1 Ar | Be | s | Bal O | Az | A | Aq |Regular Pattern A[T:0] = 00h [POR]

A[T]: The 1st step value, POR =0
A[6:4]: Step Height, POR= 000
Step of alter RAM in Y-direction

according to Gate
Al6:4] | Height | A[6:4] | Height |
000 8 100 128
001 16 101 256
010 32 110 296
011 64 111 NA

Al2:0]: Step Width, POR= 00
Step of alter RAM in X-direction

according to Source
A[2:0) | Width | A[2:0] | Width
000 8 100 128
001 16 101 176
010 32 110 MA
011 64 111 MNA
During operation, BUSY pad will output
high.
O|0(4FjO |1 [0 ]O]1]|1]1]1|SetRAMY address Make initial settings for the RAM Y
al1 Br | B | As | Ba | B | Az | A | A |cOURter address in the address counter (AC)
01 0/0|0|0|0[0]|0|A o i s
Q|O(FF|O |1 [1 1] ]1]1]1|NOP This command is an empty command; it
does not have any effect on the display
module.

However it can be used to terminate
Frame Memory Write or Read
Commands.
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8. OPTICAL SPECIFICATION

Measurements are made with that the illumination is under an angle of 45 degree, the detection

is perpendicular unless otherwise specified.

Symbol Parameter Conditions Min Typ. Max Units Notes
White ,
R . White 30 35 - % 8-1
Reflectivity
CR Contrast Ratio Indoor 8:1 - 8-2
GN 2 Grey Level - DS+(WS-DS)*n(m-1) 8-3
T [ dat
mag? update At 25C 12 - sec
update time
1000000 ti 5
Life Topr mes or
years
Notes:

8-1. Luminance meter: Eye-One Pro Spectrophotometer.

8-2. CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.

8-3 WS: White state, DS: Dark state.
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9. HANDLING, SAFETY, AND ENVIRONMENT REQUIREMENTS

WARNING

The display glass may break when it is dropped or bumped on a hard surface. Handle with care.
Should the display break, do not touch the electrophoretic material. In case of contact with
electrophoretic material, wash with water and soap.

CAUTION

The display module should not be exposed to harmful gases, such as acid and alkali gases,
which corrode electronic components. Disassembling the display module.

Disassembling the display module can cause permanent damage and invalidates the warranty

agreements.

Observe general precautions that are common to handling delicate electronic components.
The glass can break and front surfaces can easily be damaged. Moreover the display is sensitive

to static electricity and other rough environmental conditions.

Data sheet status

Product specification This data sheet contains final product specifications.

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

Application information

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

NO Test items Test condition
T=-25°C,240 h
1 Low-Temperature Storage i i
Test in white pattern
, T=+70°C, RH=40%, 240h
2 High-Temperature Storage _ _
Test in white pattern
3 High-Temperature Operation | T=40°C, RH=35%, 240h
4 Low-Temperature Operation 0°C, 240h
High Te t
5 | 9 femperaire T=40°C , RH=80%, 240h
High Humidity Operation
5 High Temperature T=50°C , RH=80%, 240h
High Humidity Storage Test in white pattern
1 cycle: [-25°C 30min +70 °C 30 min] : 50 cycles Test in
7 Temperature Cycle y [ =1 ] 4
white pattern
) 765W/m?2 for 168hrs, 40°C
8 UV Exposure Resistance . .
Test in white pattern
Air +/-15KV; Contact +/-8KV
(Test finished product shell, not display only)
Air +/-8KV; Contact +/-6KV
9 | ESDGun " omact Honv
(Naked EPD display, no including IC and FPC area)
Air +/-4V; Contact +/-2KV
(Naked EPD display, including IC and FPC area)
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11. BLOCK DIAGRAM

e —

E 2.9Inch EPD

|

.

PREVGH 4| .
& PC bus rrEvGL |1 GOR
Data & coriml bus{SPI) 1~ A

Temperature EPD
Senser (" bus1_MCU Clrcult DC-DC

Circuit = Circuit

0

(Optional) Copndior Fver bvee
Circuit Power Circuit

Driver PCBA
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12. REFERENCE CIRCUIT

12

HLT CTL

GDR

RESE

124 VGL
VGH
TSCL

Cl
2|15
.||
BB
'I| Rl GpR BUSY 9 | ey
10K 4! RST 10 | por
Sil 308EDL ISR s

— GDR
RESE

= o

=B o ] e e 1 —

ESE

B0
3v3 L e 1]
=S SCIK
i o T o
8uH 22y
A 7ui50v ° c3 GND__17
cs Juos g e
. l VDD
lI c7_|[103 TH e
4 TuFI50V] I | 20 [
DI D2 D3 I|| Co|[Tos PREVGRI | por
% MBRO330 I _Cio_|[105 bPl |y
R0530" MBRO530 Ci1_|[105__PREVGLS
PREVGL
(10 (78 [ch:
REVGL PREVGH
PFC24/0 5MM
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13. TYPICAL OPERATING STATUS

13.1 NORMAL OPERATION FLOW

= Supply VCI
= Wait 10ms

2. Set Initial Configuration
* Define SPI interface to communicate with MCU

* HW Reset
* SW Reset by Command Ox 12
* Wait 10ms

v

3. Send Initialization Code
* Set gate driver output by Command 0x01

= Set display RAM size by Command Ox 11, Oxdd, Ox45

* Set panel border bv Command 0x3C

b
4. Load Waveform LUT
* Sense temperature by int/ext TS by Command 0x18
* Load waveform LUT from OTP by Command 0x22,
0x20 or by MCU
* Wait BUSY Low

k3

5. Write Image and Drive Display Panel
* Write image data in RAM by Command Ox4E, Ox4F,
O0x24 0x26
* Set softstart setting by Command 0x0C
* Drive display panel by Command 0x22, 0x20

* Wait BUSY Low

w

6. Power Off

* Turn oft VCI supply
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13.2 NORMAL OPERATION REFERENCE PROGRAM CODE

ACTION | VALUE/DATA | COMMENT
POWER ON

delay | 10ms

PIN CONFIG

RESE# low Hardware reset

delay 200us

RESE# high

delay 200us

Read busy pin Waut for busy low

Command Ox 12 | Software reset

Read busy pin Wait for busy low

Command 0x(01 Data 0x27 0x01 0x00 Set display size and driver output control

Command 0x11 Data 0x01 Ram data entry mode

Command Ox44 Data 0x00 Ox0f Set Ram X address

Command Ox45

Data 0:27 0x01 Ox00 0x00

Set Ram Y address

Command 0x3C

Data 0x01

Set border

LOAD IMAGE AND UPDATE

Command Ox4E

Data 0x00

Set Ram X address counter

Command Ox4F

Data 0x27 0x01

Set Ram Y address counter

Command 0x24

Data 0xXX .. | OxXX

Write B/W image data into to Register
Ox24 RAM

Command Ox4E

Data 0x00

Set Ram X address counter

Command Ox4F

Data 0x27 Ox01

Set Ram Y address counter

Command (x26

Data OxXX... , OxXX

Write Red image data into Register Ox26
RAM

Command 0x20

Read busy pin

Command Ox 10

| Data 0X01

Enter deep sleep mode

POWER OFF
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14. INSPECTION CONDITION

14.1 ENVIRONMENT

Temperature: 25+3°C
Humidity: 55+10%RH

14.2 ILLUMINANCE

Brightness: 1200~ 1500LUX; distance:20-30CM; Angle: Relate 30° surround.

14.3 INSPECT METHOD

14.4 DISPLAY AREA

Zone B
Zone A

Viewing area ” l:T"L-:I

33



H&Jr@\w/gﬁeﬂﬁﬁﬁ 2.9inch e-Paper (B) V4

User Manual

14.5 INSPECTION STANDARD

14.5.1 ELECTRIC INSPECTION STANDARD

Defect
NO. Item Standard Method Scope
level
Display complete
1 Display 'spiay comp MA
Display uniform
r';| n |E'
. Visual
2 Black/White spots D<0.25mm, Allowed ) i
inspection
0.25mm<D<0.4mm,
N<3,Distance25mm Zone A
0.4mm<D, Not Allow MI )
Visual/
E L d Inspection card
..T'_H'
3 Black/White spots
(No switch) L <0.6mm, W<0.2mm, N<1
L<2.0mm, W>0.2mm, Not allow
L>0.6mm, Not Allow
. . . Visual
4 Ghost image Allowed in switching process MI ) .
inspection
Flash points in switching, Allowed i
Flash spots/Larger FPL ) T Visual/ Zone A
5 . FPL size larger than viewing area, MI .
size Inspection card | Zone B
Allowed
) o All appointed displays are showed
6 Display wrong/Missing i
correct Visual
— MA ) i Zone A
Short circuit/Circuit inspection
7 . Not Allowed
break/Abnormal display
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14.5.2 APPEARANCE INSPECTION STANDARD

Defect
NO. Item Standard Method Scope
level
. p—
W
B/W i
. Visual
1 spots/Bubble/Foreign Dail+W)/2 M . Zone A
. Inspection
bodies/Dents
D<0.25mm,Allowed,
0.25mm<D<0.4mm, N<3, D>0.4mm,
Not allow
Zone A
2 Glass crack Not Allowed MA )
Visual/ Zone B
) ) Microscope | Zone A
3 Dirty Allowed if can be removed Mi
Zone B
x{///":_;,‘/f/
X<3mm,Y<0.5mm
. i
4 Chips/Scratch/Edge \W M Visual/ Zone A
crown X Microscope | Zone B
2mmsX or 2mm<sY Allow
!
| Wikh
i
Lieazth
W=0.1mm, L<5mm, n<2
Edge crown: X<0.3mm, Y<3mm
Substrate color
5 ) Allowed
difference
FPC broken/FPC Visual/
6 . MA _ Zone B
Oxidation/scratch Microscope
Not allow
7 PCB damaged/Poor PCB (Circuit area) damaged Not MI Visual/Ruler | Zone B
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adhesives bubble

welding/Curl Allow, PCB Poor welding Not Allow
PCB Curls1%
Edge Adhesives height<Display surface
. Edge adhesive seep in<1/2 Margin width
Edge Adhesives
. FPL tolerancex0.3mm
8 height/FPL/Edge

Edge adhesive bubble: bubble width<1/2
Margin width;
Length<0.5mm, n<3

9 Protect film

Surface scratch but not effect protect
function, Allowed

Visual

Inspection
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15. PACKING
CUSTOMER'S APPROVED: PAGE: 1/1
PACKLING ORDER:
1} Putting 18 pes Maodules 2) Putting 9 pes PET trays 3} the tray wogether with
on each PET tray.And together with | empty tray on the trubber band
cover a dedicated EPE film. top of PET tray. Insert in the ESD

bag, add desiccant in the ESD bag.

4) Purting in the inner 5) Putting 5 small 6) Packing  finished
small carton cartons inla one

Mote: 18 pos in @ iray, ¥ trays ina inner canon, § inner cartons in aout canton, 50 FEx9xS—HL0pes/Dutearton

Dimension {(Small carton §:  G3ES*3Z25%E Tom Dimension (Oot carton ;. 354530 494 7 0mm

[~ o] ]
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16. 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) Ifthe 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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