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ET097EPO1-J
1. Overview

ETO97EPO1-J is a reflective electrophoretic technology display module on an active
matrix TFT substrate. The panel is capable of displaying black, white, yellow and
red images depending on the associated lookup table used. The circuitry on the
panel includes an integrated gate and source driver, timing controller, oscillator,
DC-DC boost circuit, and memory to store the frame buffer and lookup tables, and

additional circuitry to control VCOM and BORDER settings.

2. Features

Highlight Red and Yellow color

High contrast

High reflectance

Ultra wide viewing angle

Ultra low power consumption

Pure reflective mode

Bi-stable display

Antiglare hard-coated front-surface

Low current deep sleep mode

On chip display RAM

Waveform stored in On-chip OTP

Serial peripheral interface available

On-chip oscillator

On-chip booster and regulator control for generating VCOM, Gate and
Source driving voltage

12C signal master interface to read external temperature sensor

Available in COG package

3. Mechanical Specifications

Parameter Specifications Unit Remark
Screen Size 9.7 Inch
Display Resolution 960 (H) x 672 (V) Pixel Dpi:120
Active Area 201.6x141.12 mm
Pixel Pitch 0.21 x 0.21 mm
Pixel Configuration Rectangle
Outline Dimension 210.8(H)x154.9(V) x1.0(D) mm
Weight 6240.5 o
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5. Input/Output Pin Assignment

ETO97EPO1-J

5. | Name | 1/0 Description Remark
1 NC Do not connect with other NC pins Keep Open
2 GDR I/O [N-Channel MOSFET Gate Drive Control
3 RESE | I/O |Current Sense Input for the Control Loop
4 NC Do not connect with other NC pins Keep Open
5 | VSH2 C [Positive Source driving voltage
This pin is I>C Interface to digital temperature
sensor Clock pin.

6 | TSCL O [External pull up resistor is required when connecting
to I°C slave.
'When not in use: Open
This pin is I>C Interface to digital temperature
sensor Data pin.

7 | TSDA | 1/O [External pull up resistor is required when connecting
to I°C slave.
When not in use: Open

8 BS1 I [Interface Selection Pin

9 | BUSY O |Busy state output pin

10 | RST N I |Reset

11 DC I |Data /Command control pin

12 CSB I |Chip select input pin

13 SCL [ [Serial Clock pin (SPI)

14 | SDA I/O |Serial Data pin (SPI)

15 | VDDIO | P |Power for interface logic pins

16 | VDD P [Power Supply for the chip

17 | GND P Ground

18 | VDDD P |Core logic power pin

19 VPP P |Reserved

20 | VSHI C [Positive Source driving voltage

21 | VGH C |Power Supply pin for VSH

22 VSL C |Negative Source driving voltage

23 | VGL C [Power Supply pin for VCOM and VSL
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24 | VCOM | C |VCOM driving voltage

Key: | = Input, O =Output, I/0 = Bi-directional

(input/output), P = Power pin, C = Capacitor PinNC = Not Connected,
Pull L =connectto GND, Pull H = connectto VDDIO

6. Electrical Characteristics

6.1 Absolute Maximum Rating

Parameter Symbol Rating Unit
Logic supply voltage VDD -0.5 to +4.0 \Y
Logic Input voltage VIN -0.5 to Vppio +0.5 \%
Logic Output voltage VOUT -0.5 to Vbpio +0.5 \Y
Operating Temp range TOPR 0 to +40 °C
Storage Temp range TSTG -25 to +70 o S
Optimal Storage Temp TSTGo 2342 35C

Optimal Storage Humidity HSTGo 55410 %RH

Note: Maximum ratings are those values beyond which damages to the
device may occur. Functionaloperation should be restricted to the limitsin

the Electrical Characteristics tables or Pin Descriptionsection




6.2 Panel DC Characteristics

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

ETO97EPO1-J

No input load
Ram data not retain

Parameter Symbol Conditions ?){)ep:)iic: Min. Typ. Max Units
Single ground Vss - - 0 - A%
VDD supply operation Voo i VDD )3 3.0 36 v
voltage
High level input voltage Vi - - 0.8 Vbpio - - v
Low level input voltage Vi - - - L 0.2 Vopio v
High level output voltage Vou IOH = -100uA - 0.8Vppio - - vV
Low level output voltage VoL IOL = 100uA - - - 0.2Vppio v
Typical power Pryp Vbp =3.0V - - 57 mW
Deep sleep mode Pstpy Vb =3.0V - - TBD - mW
Typical operating current | lopr Vpp Vpp =3.0V - - 19 - mA
Full/Partial update time - 25°C - - 21/12 - sec

DC/DC off
Sleep mode current Islp V Naglock - - 5 - uA

p p_Vbp No input load
Ram data retain
DC/DC off
No clock

Deep sleep mode current | Idslp Vpp - - 1 - uA

Notes: 1. The typical power is measured with following transition
from horizontal 4 scale pattern tovertical 4 scale pattern.

2. The deep sleep power is the consumed power when the panel
controller is in deep sleep mode.

3. The listed electrical/optical characteristics are only guaranteed under

the controller & waveform provided by YOURITECH.
4. Electrical measurement: Multimeter
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6.3 Panel AC Characteristics

6.3.1 MCU Interface selection

The IC can support 3-wire/4-wire serial peripheral. Inthe IC, the MCU interface
is pin selectableby BS1 shownin Table 6-1.

Note
(1) Lis connectedto GND
(2) His connectedto VDDIO
Table 6-1: Interface pins assignment under different MCU interface

MCU Interface BS1 | RST_N |(CSB [DC | SCL | SDA
4-wire serial peripheral interface (SPI) L Required | CSB | D/C | SCL | SDA
3-wire serial peripheral interface (SPI) — 9 bits SPI H Required | CSB L SCL | SDA

6.3.2 MCU Serial Interface (4-wire SPI)
The 4-wire SPI consists of serial clock (SCL), serial data (SDA), D/C, and CSB. The
control pins status in 4-wire SPI during reading/writing command/data is shown in
Table 6-2. The read/write procedure of 4-wire SPI is shown in Figure 6-1.

Table 6-2: Control pins status of 4-wire SPI

Function SCL pin SDA pin D/C pin CSB pin
Write command T Command bit L L
Read/Write data 1 Data bit H L

Note:

(1) L is connected to GND and H is connected to VDDIO

(2) t stands for rising edge of signal

(3) SDA (Write Mode) is shifted into an 8-bit shift register on every rising edge of

SCL in 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
(RAM)/Data Byte register or command Byte register according to D/C pin.

O ( )
CSB |— |—
o i T _pggfyuiggooutooos
Drver) | D/C —I |
B CECCECECEE OCECECELE

CSBcanbe “H” between parameter/command and
SCL. SDA, D/C during CSB=" H” is invalid

Figure 6-1: Read/Write procedurein 4-wire SPI mode
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6.3.3 MCU Serial Interface (3-wire SPI)

The 3-wire SPI consists of serial clock (SCL), serial data (SDA) and CSB. The operation is
similar to 4-wire SPI, while the D/C pin is not used and it must be tied to LOW.

The control pins status in 3-wire SPI is shown in Table 6-3. The read/write procedure of
3-wire SPI is shown in Figure 6-2.

In the read/write operation, a 9-bit data will be shifted into the shift register on every clock
rising edge. The bit shifting sequence is D/C bit, D7 bit, D6 bit to DO bit. The first bit is the
D/C bit, which determines whether the following byte is command or data. When the D/C
bit is O, the following byte is command. When the D/C bit is 1, the following byte is
data.Table 6-3 shows the write procedure in 3-wire SPI.

Table 6-3: Control pins status of 3-wire SPI

Function SCL pin SDA pin D/C pin CSB pin
Write command 1 Command bit Tie LOW L
Read/Write data i Data bit Tie LOW L

Note:
(1) Lis connectedto GND and H is connected to VDDIO(2)
1 stands for rising edge of signal

cse ||

-
v { s 10000 FLALTLALLE O UL O ]
COEPEEEEEEEE

Driver)
S O G OO0O0000C0

Command Command / parameter

+ Pt = = =

P

—~N——

CSB can be "H" be'ween parameter / command and parameter|
[ command SCL and SDA  during CSB = "H" is invalid

Figure 6-2: Read/Write procedure in 3-wire SPI mode
6.3.4 Interface Timing
The following specifications apply for:
VDDIO - GND = 2.3V to 3.6V, TOPR = 25°C, CL=20pF

Symbol [Parameter Min |[Typ |Max (Unit
tcss CSB select setup time TBD ns
fsch CSB select hold time TBD ns
tscc CSB deselect setup time TBD ns
tonw CSB deselect hold time TBD ns
tscvew Serial clock cycle (Write) TBD ns
tsHw SCL “H” pulse width (Write) TBD ns
tsLw SCL “L" pulse width (Write) TBD ns
tscyel Serial clock cycle (Read) TBD ns
tsHR SCL “H” pulse width (Read) TBD ns
tsir SCL “L” pulse width (Read) TBD ns
tsos Data setup time TBD ns
tsoH Data hold time TBD ns
tacc Access time TBD | ns
toH Output disable time TBD ns

Note: All timings are based on 20% to 80% of VDDIO-GND
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VIH
CcsB
VIL i £ l
Icss tscvcw 4 Lo CHW
VIH t,
SCL lsnw tst see
VIL A o+
tSDS ISDH
VIH A
(%El):) K D/CX K D7 X D6 X X DO X
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3 pin serial interface characteristics (write mode)
VIH ¥
CSB \:
VIL + ;
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3 pin serial interface characteristics (read mode)

aad W \Y jtﬁé;\(_
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VIH r et
SCL tSH\N lSL\N X j ‘KSCC
viL [
t,

t DCH
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VIH 3
bC X K
1

VIL

tsos t
SDH

SO G2 G G S

(DIN) viL ;

4 pin serial interface characteristics (write mode)
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CSB

tsever

VIH
N el et
VIL +4 { |
VIH
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VIL
SDA VIH —
(DOUT) —VILE_— D7 X D6 X D5 X X po

4 pin serial interface characteristics (read mode)
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7. Command Table

Rw#pic#|Hex| D7 | D6 [ D5 | D4 | D3 [ D2 | D1 | DO [COommand Description

o|of(o00|jO0O]JOfO|JO]JOfO|O]|O]|PSR Panel Setting Register
A[7:0] = OFh [POR]
011 A7 |As |As | 0 [As | A2 | A1 | Ao B[7:0] = 09h [POR]
A[7:6] ~ RES[1:0]
ol B |Bs | Bs|Bs|Bs|B2|Bi|Bo Display Resolution setting (source x gate)

00b: 960 x 680 (Default)
01b: 960 x 672
10b: 960 x 640
11b: 880 x 528

A[3] ~UD

Gate Scan Direction:

0: Scan down.

First line to Last line: Gn-1 ... GO
1: Scan up. (Default)

First line to Last line: GO ... Gn-1

A[2] ~ SHL

Source Shift Direction:

0: Shift left.

First data to Last data: Sn-1 ... SO
1: Shift right. (Default)

First data to Last data: SO ... Sn-1

A[1] ~SHD_N

Booster and Regulator Switch:

0: PON / POF command will not execute

1: PON / POF command will execute (Default)

A[0] ~RST_N

Soft Reset:

0: The controller is reset. Reset all registers to their default
value. Driver all function will be disabled.

1: Normal operation (Default).

BUSY_N signal will become “0” until Soft reset is finished.

ofofo1fo0ojJO0|JO0Of0O0O]O]JO|O0]| 1 ]|PWR Power setting Register

A[5:0] = 07h [POR]

B[7:0] = FOh [POR]

011 010|000 [A]|A]|A A[2:0] = 111 [POR]

011 1({1[1[1]0]0]|Bi|Bo B[1:0] ~ VGPN [1:0]

Internal VGH / VGL Voltage Level Selection:

VGPN [1:0] Gate Voltage Level

00 VGH=20V,VGL=-20V (Default)
VSH=15V, VSL=-15V

01 VGH=17V \VGL=-17V
VSH=15V, VSL=-15V

10 VGH=15V VGL=-15V
VSH=15V, VSL=-15V

11 Reserved.

R/W#DI/C#| Hex | D7 | D6 | D5 | D4 | D3 | D2 | D1 | D0 (Command [Description

o(o0o|o2(f0|l0|OfO(O]0O]| 1|0 |POF Power OFF Command Register

O] ofolofOoO|jO|jO]|]O|O After power off command, driver will power off based on
the Power OFF Sequence, then BUSY_N signal will
become “0”.

The Power OFF command will turn off DCDC, source
driver, gate driver, VCOM driver, temperature sensor, but
register and SRAM data will keep until VDD off.

SD output will base on previous condition.

*Remark: POF works at PON only
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o|0|o04(f0|O0O|O]JO[O0O|1]0]| 0 |PON Power ON Command Register

After the Power ON command, driver will power on based
on the Power ON Sequence.

After power on command and all power sequence are
ready, then BUSY_N signal will become “1”.

* Remark:
PON Include booster on, VSHx/VSLx regulator on
With default BTST, timing is >80ms

0o|jo0|jo6[0|0O|O]O|O0]|1 1| 0 [BTST VGH Booster Soft Start Setting Register (for VGH)
01 ojofofola]Ala]A A6:0] = OFh [PgR]
B[6:0] = 8Bh [POR]
011 1 |Bs|Bs|[Ba|Bs|B2|B1|Bo C[6:0] = 93h [POR]
0|1 1 ]Cs|C5]|Ca|C3|C2|Ci]|Co D[6:0] = A1h [POR]
0|1 1 |De|Ds|Ds| D3| D2|D1i| Do

A[3:2] ~ T_VGHSSA [1:0] = 11 (Default)
VGH booster soft start Phase A duration
A[1:0] ~ T_VGHSSB [1:0] = 11 (Default)
VGH booster soft start Phase B duration

Soft Start Phase Period (ms)
00 10
01 20
10 30
11 40

B[6:4] ~ VGHSSA_DRV [2:0], = 000 (Default)
VGH Phase A Driving Strength
C[6:4] ~ VGHSSB_DRV [2:0], = 001 (Default)
VGH Phase B Driving Strength
D[6:4] ~ VGHSSC_DRYV [2:0] = 001 (Default)
VGH Phase C Driving Strength

000~011 for Driving Strength 0~3. Others are reserved.

B[3:0] ~ VGHSSA_OFFT] [3:0], = 1011 (Default)
VGH Phase A Minimum OFF Time
C[3:0] ~ VGHSSB_OFFT][ [3:0], = 0011 (Default)
VGH Phase B Minimum OFF Time
D[3:0] ~ VGHSSC_OFFT[ [3:0], = 0011 (Default)
VGH Phase C Minimum OFF Time

0000~1111 for Minimum OFF Time (setting) OFFHO to
OFFHF.

Riw#pic#|Hex| 07 | D6 [ b5 [ D4 | D3 | D2 | D1 [ D0 [Command]Description

o(0f07|0O|O0O|O|O0O|0O]1 1 1 |DSLP Deep Sleep Register

ol 1 11ol1lolol1lol1 This command makes the chip enter the deep-sleep
mode. The deep sleep mode could return to stand-by
mode by hardware reset assertion.

The only one parameter is a check code, the command
would be executed if check code is A5h.

0f17{0 {00 |1][0]11]11!1|AUTO Auto Sequence Register

1 A7 |As | As | Aa | As | A2 [ A1 | Ao This command makes the chip enter the auto sequence
Single-chip application ONLY.

Auto Sequence Option

0xAS5: Start Auto Sequence (PON > DRF > POF)

OXAT: Start Auto Sequence (PON > DRF > POF > DSLP).
Others: No effect

BUSY _N signal will become “0” until Auto Sequence is
finished.
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2 bit per pixel

0

1

KPixel1
[1:0]

KPixel2
[1:0]

KPixel3

1

:0]

KPixel4
[1:0]

KPixel
(4M-3)

[1:0]

KPixel
(4M-2)

[1:0]

KPixel
(4M-1)

i

0]

KPixel
(4M)
[1:0]

DT™

Data Start transmission Register

This command indicates that user starts to transmit data.
Then write to SRAM. While complete data transmission,

user must send a Data Refresh command (R12H). Then
the chip will start to send data/\VCOM for panel.

KPixel[1:0] Source Driver Output

DDX=1
(Default)

00b Gray 0

01b Gray 1

10b Gray 2

11b Gray 3

After issue this command, the host must send at least 1
byte data to the device.

12

DRF

Display Refresh Command Register

After this command is issued, driver will refresh display
(data/VCOM) according to SRAM data and LUT. LUT can
define DCVCOM/ACVCOM.

After Display Refresh command, BUSY_N signal will
become “0” until display update is finished.

40

o

TSC

Ar

As

As

As

Az

A1 | Ao

Temperature Sensor Command Register

This command enables internal temperature sensor.
BUSY_N will go low during temperature sensor is under
operation. Then the temperature value can be read in
1degC step

A[7:0] ~ TS [7:0]

T87:0] Return Value(degC)

E7h -25

FFh -1

00h 0
01h 1

19h 25

31h 49
32h 50

| Hex

|Command

|Description

50

CDI

A[7:0] = 97h [POR]

A[7:5]~VBD [2:0]

Border Output Selection:
DDX=1
VBD[2:0] LUT (Default)
000 Gray 0

001 Gray 1

010 Gray 2

011 Gray 3

100 HIZ(Default)

61

TRES

Ao | As

A7

As

As

As

Az

Al | Ao

Bg | Bs

o|o|o|o

alalala

B7

Bs

Bs

Dlo(P|o

Bs

B2

B1 | Bo

Resolution setting Register
This command defines alternative resolution

A[7:0] ~ HRES[9:0]

Horizontal Display Resolution

Remark: Horizontal resolution should be 4-multiple.
B[8:0] ~ VRES[9:0]

Vertical Display Resolution

e.g. HRES= 3C0h, VRES= 2A8h
UD,SHL Source and gate sequence
00 S679,G959 to S0,G0

01 S0, G959 to S679,G0

10 S679,G0 to S0, G959

11 S0,G0 to S679, G295

Remark:

1) Both PSR.RES & TRES command can set panel
resolution. Priority will be given to the last received
PSR or TRES command.

2) VRES[8:0] >= 120

70

o

REV

A7

As

As

A4

As

A1 | Ao

Chip Revision Register
The command is to read the ID
A[7:0] = 07h [POR]

ETO97EPO1-J
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Rw#D/c#t| Hex | D7 [ D6 | D5 | D4 [ 3 | D2 | D1 | D0 [Command]Description

o|0|8|1|0|0|0|O0O|O0|O0]| 0 |AMV Auto Measurement VCOM Register

This command implements related VCOM sensing setting.
A[7:0] = 00h [POR]

0|1 A7 [As |[As [A4| 0O | 0| 0| A0 A[7:6] ~ P[1:0]

Number of sensing Points

00: 2 (Default)

01: 4

10: 8

11: 16

A[5:4] ~AMVT[1:0]

Auto Measure Vcom Time:
Sensing Time

00: 5 sec. (Default)

01: 10 sec.

10: 15 sec.

11: 20 sec.

A[0] ~ AMVE
Auto Measure Vcom Enable (/Disable):
0: Disabled (Default)
1: Enabled
Requirement:
1) AMV works at PON only
2) BUSY_N signal will become “0” until Vcom
sensing is finished.

o|0|8|1]|]0|0|O0O|O]O|O]|1]|W Auto Measurement VCOM Register
This command gets the Vcom value after AMV.
111 110 [As|As|As| A2 | A1 | Ao A[5:0] ~ VVI[5:0]:
Vcom read Value , valid range from -0.2V to -4.0V.
VV[5:0] Vcom read value
00h Reserved
04h -0.2V
08h -0.4Vv
0Ch -0.6V
10h -0.8V
50h -4.0V
others Reserved

0|0|8(|1|0|O0O|O0O|O|O0|1]| 0 |VDCS VCM_DC Setting Register

This command sets VCOM_DC value.

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

0|1 A7 |As |As |Aa |As | A2| 0| O A[7] ~ OTP_VCM

Vcom follow VDCS after RESET.

0: Disable (Default), auto load from OTP if it is valid.
1: Enable, VCOM value from the VDCS[6:0]

A[6:0] ~ VDCS[6:0]:

VCOM_DC Setting, 0.2V step from -0.2V to -4.0V.

VDCS [6:0] | VCOM_DC Setting
00h Reserved

04h -0.2V

08h -0.4v

0Ch -0.6V

10h -0.8V

50h -4.0V

others Reserved

Rw#D/c#[Hex| D7 | D6 | D5 [ D4 [ D3 | D2 | D1 [ D0 [Command|Description

oO|0|%(|1|0|JO0Of(1]0|0]|0]|O0|PGM Program Mode

This command is to set OTP program mode

After this command is issued, the chip would enter the
program mode.

After the programming procedure completed, a hardware
reset is necessary for leave the program mode

BUSY_N signal will become 0 until PGM mode is ready.




ETO97EPO1-J

ojofo1|{1jo0fOf1|O0|OfOf1[APG Active Program
This command is to execute OTP program
After this command is issued, the chip would program the

OTP.

BUSY_N signal will become 0 until the programming is
completed.

Requirement: In PON mode with internal programming
power.

oJoJe2[1JoJo]1]ofJo]1]o0]|ROTP |Read OTP Data
1 1st ~ dummy This command is to read the OTP content from SRAM.

2" ~ N+1th Parameter

The 1st byte read is dummy byte.

The 2" byte read is the content of Address 0 in OTP
The N+1 byte read is the content of Address nin OTP
After issue this command, the host must read at least 1
byte data from the device.

O|O|E3|1|1|1|[0]|]0]O|1]1]|PWS Power Saving Register

TRE Az [ As | As | As [ As | Az | A1 | Ao This command is sets for saving power VCOM/Source
power saving during display refresh period.

A[7:0] = 65h [POR]

8. Optical Specifications
Measurements are made with that the illuminationis under an angle of 45 degree,
the detectionis perpendicular unless otherwise specified

Symbol Parameter Conditions | Min Typ. Max | Units [ Notes
R White Reflectivity White 30 35 - % 8-1
CR Contrast Ratio Indoor 8:1 - 8-2
GN 2Grey Level - DS+(WS-DS)*n(m-1) 8-3
T update | Image update time at 25 °C 26 - sec
Life Topr 1000000times or Syears

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. Typical Application Circuit

D1
PREVGL Lol
><§,— NC
MBR0330 —I—c4 GDR__ "2 | ehw
| 4. TuFR25V RESE 3 | prse
D2 % NC
== .||I ”CID VSH2
—) —H__| - | 4TE2SV 8 | 1oep
470F25V  MBROSI0 — : >$ TSDA
g::s&' g | IS
RES 0|
33V L1 D3 o1 RST N
EN-W-\ H PREVGH ﬁ DC
47uH 500mAQMax) ———— (5B
ci BRls30 ==cs SE Dy
| 1uF25V Q1 4.TuF25V =— 3 DA
i | 5i1308EDL
— Sk ' —_ C3 | | LuE25v 33v [ 16 :Egm
RESE C6 | [1uF25V 18 S,BJED
1] |7 ‘E :E[E—'Il
Rl R2 | 4.7uE25V PREVGH2L | oo
1M 220 |l cs 2 | oo
I 4.uE25v PREVGL 23 | VGL
VCOM 24 .
Il co VCOM
| F25v FPC24(0.5MM)
'Part Name Requirements for spare part
C1—C10 0603/0805; X5R/¥XTR;:Voltage Rating:=25V
Rl. RZ 0603/0805; 1% variation, =0. 05W
D1—D3 MBR0O530: l)Reverse DC Voltage=30W 2)I1o0=500mA 3)Forward voltage =430mV
Q1 5i1308EDL:1)Drain—Source breakdown voltage=230V 2)Vgs(th)=<1.5V 3)Rds (on) =400mQ
L1 refer to NR3015: Io=500mA (max)
P1 24pins, 0. bmm pitch
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10. Reliability test

NO Test items Test condition
1 Low-Temperature T=-25°C,240 h
Storage Test in white pattern
5 | High-Temperature T=60°C, RH=35%, 240h
Storage Test in white pattern

3 High-Temperature Operation | T=40°C, RH=35%, 240h

4 Low-Temperature Operation | T=0°C, 240h

5 High-Temperature,

=40)° — 0
High-Humidity Operation T=40"C, RH=80%, 240h

¢ | High Temperature, T=50°C, RH=90%, 240h
High Humidity Storage Test in white pattern

1 cycle:[-25°C 30min]—[+60°C 30 min] : 50 cycles

T 0T t 1 : )
empergflife Cycle Test in white pattern

765W/m? for 168hrs,40 °C

8 i . .
UV exposure Resistance Test in white pattern

Air+/-15KV;Contact+/-8KV

(Test finished product shell, not display only)
Air+/-8KV;Contact+/-6KV

(Naked EPD display, no including IC and FPC area)
Airt+/-4KV;Contact+/-2KV

(Naked EPD display, including IC and FPC area)

9 ESD Gun

Note: Put in normal temperature for lhour after test finished, display performance is ok.
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11. Matched Development Kit

Our Development Kit designed for SPI E-paper Display aims to help users
to learn how to use E-paper Display more easily. It can refresh
black-white E-paper Display, three-color (black, white and red/Yellow)
E-paper Display and four-color(black, white, red and yellow) YOURITECH'
s E-pa per Display. And it is also added the functions of USB

serial port, FLASH c hip, font chip, current detection ect.

Development Kit consists of the development board and the pinboard.

Supported development platforms include STM32, ESP32, ESP8266,
Arduino UNO, etc.


https://www.good-display.com/product/219.html
https://www.good-display.com/product/338.html
https://www.good-display.com/product/220.html
https://www.good-display.com/product/222.html
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12. Inspection method and condition
12. 1 Inspection condition

Item Condition
] 800~1500 lux
Illuminance
Temperature 22Cx37C
.1 55+10 %RH
Humidity
Distance >30cm ] I I—|- s
Vertical fore and aft
Angle TET
45
Inspection method By eyes
12. 2 Zone definition ik
AZone: Active area CER
B i
B Zone: Border zone ARH

C Zone: From B zone edgeto panel edge
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12. 3 General inspection standards for products

12.3.1 Appearance inspection standard

o ; ; s B/C Inspection | MAJ/
Inspection item Figure A zone inspection standard — naliod MIN
Diameter 7.5"-13.3"Module (Not include
D=(L+W)/2 7.5") =
(L-length. The distance between the | p>1mm  N=0 0.5<D<0.8
W-width ) two spots should not be N<4 D <03
Measuring method less than 10mm Ig;nore 08<D<l  N<
shown in the figure ’ 7 -
Spot defects | - below 42'75"Module (Not include 420+ | . |
| L LN D>0sN0  g4cpas | | ek
il ' N<2 D<0.25 = MIN
matter, air
bubble, and i Ignore 0.25<D<0.4 N<4 D<lmm
Spot dent etc. Pass Film gauge
defects  — Module below 4.2”:
B=l¥) 2 D>05 N=0 04<D<05
N<I1
D<0.25 Ignore 0.25<D<04
N<4
0.lmm<D<(0.25 N<3/cm?
MA
L . . : B/C | Inspection | J/
Inspection item Figure A zone inspection standard
spec £ R d zone | method | MI
N
The distance between 7.5"-13.3"Module (Not include 7.5") :
L-Length, W-Width, | the two lines should not | L>10mm,N=0 W >0.8mm, N=0
W/LY<<1/4 be less than Smm Smm<L<10mm, 0.Smm<W<0.8mm
(W/L)
Judged by line, N<2 L<5mm, W<0.5mm Ignore
e des W | W= 4.2"-7.5"Module (Not include 4.2") : ghed‘
Ling | e defects such | jygoed by dot L>$mmN=0 W>0.2mm, N=0 y eyes
defects e 2mm<L<8mm, 0.lmm<W<0.2mm N<4 Tenors MIN
hair etc. = Yot == = Film
» L=2mm, W=0.lmm Ignore gauge
(—L\/ Module below 4.27:
f L>5mm,N=0 W>0.2mm, N=0
P 2mm<L<5mm, 0.Ilmm<W<0.2mm N<4
L L<2mm, W<0.lmm Ignore
Inspection Mo
Inspection item Figure Inspection standard P I
method
MIN
X the length, Y the | Chipping at the edge:
“g.dth_’ hz' htth]e_ Module over 7.5” (Include 7.5”) :
chipping height, X< 6mm,Y<Ilmm Z<T N=3 Allowed
the thickness of
th 1 .
¢ patie Module below 7.5”(Not include 7.5): Check by
TFT LR X<3mm,Y<Ilmm Z<T N=3 Allowed eves
panel X~ 3 yes- MIN
chipping o Chigping on the corner: ‘ Film gauge
1C sideX<2mm Y<2mm, Non-IC sideX<lmm Y<Imm . Allowed
Panel zn Note:
chipping o Chipping should not damage the edge wiring. If it does not affect the display,
and crack -
defects
HMB Check by
Crack - Crack at any zone of glass , Not allowed eyes. MIN
Film gauge
No exceed the positive and negative deviation of the outline dimensions :
Burr edge X+Y<0.2mm Allowed Calliper MIN
e m Curl height H<Total panel length 1% Allowed Check by MIN
of panel eyes
Curl height
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Inspecti | MAJ
Inspection item Figure Inspection standard on /
method [ MIN
1 .Waterproof film damage, wrinkled, open edge, not
Water allowed
PS 5 2. Exceeding the edge of module(according to the lamination | Check by
proof : MIN
defect film drawing) Not allowed eyes
3. Edge warped exceeds height of technical file, not
allowed
Adhesive height exceeds the display surface, not allowed
1 .Overflow, exceeds the panel side edge, affecting the size,
not allowed
Adhesive 2 No adhesive at panel edge<lmm, mo exposure of wiring, | Check by
MIN
effect allowed eyes
RTV 3. No adhesive at edge and cornerl* lmm, no exposure of
defect wiring, allowed
Protection adhesive, coverage width within W<I.5mm, no
break of adhesive, allowed
Dispensing is uniform, without obvious concave and
Adhesive breaking, bubbling and swell, not higher than the upper Check by MIN
re-fill surface of the PS, and the diameter of the adhesive re-filling eyes
is not more than 8mm, allowed
T
Bk HiE S L. laffectivi:_ edge sealing area of hot melt products >1/2
EC ) PSR edge sealing area; . . ) Lt
defoct Adhesive 2. Bubble at+b>1/2 effective width, N<3, spacing>5mm , € :cesby MIN
bubble Rr—— allowed -
No exposure of wiring, allowed
. . Inspection | MAJ/
Inspection item Inspection standard method MIN
1 .Overflow, exceeds the panel side edge, affecting the size,
not allowed
: 2.No adhesive at panel edge<Imm, mo exposure of wiring,
EC defect Af(gheswe allowed Visual, caliper | MIN
effect 3.No adhesive at edge and corner 1*1mm, no exposure of
wiring, allowed
4. Adhesive height exceeds the display surface, not allowed
1. Single silver dot dispensing amount >1mm, allowed
. 2. One of the double silver dot dispensing amount is o
Silver dot . >1mm and the other has adhesive (no reference to 1mm) L Ll
s Silver dot
adhesive . Allowed
adhesive
defect
Silver dot dispensing residue on the panel <0.2mm, Film gauge MIN
allowed
FPC idati i
- FP_C, TCP damage / gold finger peroxidation, adhesive Visual MIJ
wiring residue, not allowed
FPC i ; =
golden gl;e helghltof1 lhurr zdge of TCP punching surface = Caliper MIN
FPC defect “HIm, RoLE Owo
finger
FPC Damage and breaking, not allowed
damage/cr Crease does not affect the electrical performance display, Shgckbyeyes | M
case allowed
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B ; : Inspection MAJ/
Inspection item Figure Inspection standard st MIN
Protectivis Protective | Scratch and crease on the surface but no affect to protection function, allowed Check by eyes MIN
Bl:defick Bl Adhesive at edge L<Smm, W=<0.5mm, N=2, no entering into viewing area Check by eyes MIN
Salanlefect ain If stain can be normally wiped clean by > 99% alcohol, allowed Viisual M
Pull tab The position and direction meet the document requirements, and ensure that the protective Check by eyes/ MIN
defect Pull tab film can be pulled off. Manual pulling
Shading tape Shading 100 . . ’ Check by eyes/
defoct - Tilt<10°, flat without warping, completely covering the IC. Filif, e MIN
Stiffener Stiffener Flat without warping, Exceeding the left and right edges of the FPC is not allowed. Check by eyes MIN
Left and right can be less than 0.5mm from FPC edge
Label; The content meets the requirements of the work sheet. The attaching position meets the
Label Spraying q : gp Check by eyes MIN

code

requirements of the technical documents.
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13. Handling, Safety and Environmental 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
maycause 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 theESL / EPD Tag with a completely white image to avoid this issue

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



