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1. General Description

1.1 Overview

GDEHO037Z01 is an Active Matrix Electrophoretic Display (AMEPD), with interface
and a reference system design. The 3.7” active area contains 240x416 pixels, and
has 1-bit B/W/R full display capabilities. An integrated circuit contains gate buffer,
source buffer, interface, timing control logic, oscillator, DC-DC, SRAM, LUT, VCOM and

border are supplied with each panel.

1.2 Features

e 240%416 pixels display

e High contrast

¢ High reflectance

e Ultra wide viewing angle

e Ultra low power consumption

¢ Pure reflective mode

e Bi-stable display

e Commercial temperature range

e Landscape, portrait modes

e Hard-coat antiglare display surface
e Ultra Low current deep sleep mode
¢ On chip display RAM

e Low voltage detect for supply voltage

e High voltage ready detect for driving voltage

e Internal temperature sensor

¢ 10-byte OTP space for module identification

e Waveform stored in On-chip OTP
e Serial peripheral interface available

¢ On-chip oscillator

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

voltage

¢ |12C signal master interface to read external temperature sensor/ built-in

temperature sensor

www.e-paper-display.com
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1.3 Mechanical Specifications
Parameter Specifications Unit Remark
Screen Size 3.7 Inch
Display Resolution 240(H)><416(V) Pixel Dpi:129
Active Area 47.04(H)=81.54(V) mm
Pixel Pitch 0.202x0.203 mm
Pixel Configuration Rectangle
Outline Dimension 53(H)><92.99 (V) x1.05(D) mm
Weight 8.5+0.2 g
www.e-paper-display.com 60 52 3.7 inch Series
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1.4 Mechanical Drawing of EPD module

CIHA LI AT B A
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FRONT VIEW

— TFT 0D 53.0040. 1
—TFT AA 47.04%£0.1

=1=[2. 98

TFT OD 92.99+0. L
TFT AA 81.544+0. L —

: PI stiffeherT=0.2mm=+0. 03

NOTES:

1.DISPALY MODE 3.7" ARREY FOR EPD;
2.DRIVE IC: HT0001;

3.RESOLUTION: 240gate X 416source;
4.pixel size:0.202mm X 0.203mm;
5.Unspecified Tolerance:£0.20;
6.Material conform to the ROHS standard

SIDE VIEW

Total 1.0540.1
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1.5 Input/Output Terminals
Pin # Single Description Remark
B.P BONDING PIN
1 NC No connection and do not connect with other NC pins | Keep Open
2 GDR N-Channel MOSFET Gate Drive Control
3 RESE Current Sense Input for the Control Loop
4 NC No connection and do not connect with other NC pins | Keep Open
5 VDHR Positive Source driving voltage
6 TSCL 12C Interface to digital temperature sensor Clock pin
7 TSDA 12C Interface to digital temperature sensor Date pin
8 BS Bus selection pin Note 1.5-5
9 BUSY_N Busy state output pin Note 1.5-4
10 RST_N Reset Note 1.5-3
11 DC Data /Command control pin Note 1.5-2
12 CSB Chip Select input pin Note 1.5-1
13 SCL serial clock pin (SPI)
14 SDA serial data pin (SPI)
15 VDDIO Power for interface logic pins
16 VCI Power Supply pin for the chip
17 GND Ground
18 VDD Core logic power pin
19 VPP Power Supply for OTP Programming
20 |VDH(VSH) Positive source driver Voltage
21 VGH Positive Gate driving voltage
22 VDL(VSL) Negative Source driving voltage
23 VGL Negative Gate voltage.
24 VCOM VCOM driving voltage

www.e-paper-display.com
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Note 1.5-1: This pin (CSB) is the chip select input connecting to the MCU. The chip is
enabled for MCU communication: only when CSB is pulled LOW.

Note 1.5-2: This pin (DC) is Data/Command control pin connecting to the MCU. When
the pin is pulled HIGH, the data will be interpreted as data. When the pin is pulled
LOW, the data will be interpreted as command.

Note 1.5-3: This pin (RST_N) is reset signal input. The Reset is active low.

Note 1.5-4: This pin (BUSY_N) is Busy state output pin. When Busy_N is Low the
operation of chip should not be interrupted and any commands should not be issued
to the module. The driver IC will put Busy_N pin Low when the driver IC is working
such as:

Outputting display waveform; or
Communicating with digital temperature sensor

Note 1.5-5: This pin (BS) is for 3-line SPI or 4-line SPI selection. When it is “Low”, 4-
line SPI is selected. When it is “High”, 3-line SPI (9 bits SPI) is selected.

www.e-paper-display.com ol 52 3.7 inch Series
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1.6 Reference Circuit

Dl
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o2 GDR I
n RESE 3 | ppep
——3 | 4 | VGL
4 TuF/25V  WBEROS30 I|||_‘_{|CE 5 | weH
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[ 1uF/50 E TSCL
L1 D3 3 5 EED-"*
3.3V R T o FREYGH BIRY 9§ | BUSY
10uH 14 RE3 10 | pre
4 MER0530 C3 DiC 11 [
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17 | 2
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1.7 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 and three-color (black, white and red/Yellow) Good Display ‘s E-
paper Display. And it is also added the functions of USB serial port, Raspberry
Pi and LED indicator light ect.

DESPI Development Kit consists of the development board and the pinboard.

More details about the Development Kit, please click to the following link:

http://www.e-paper-display.com/products_detail/productld=402.html
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2. Environmental

2.1 HANDLING, SAFETY AND ENVIROMENTAL REQUIREMENTS

WARNING

The display module should be kept flat or fixed to a rigid, curved support with limited bending along
the long axis. It should not be used for continual flexing and bending. Handle with care. Should the
display break do not touch any material that leaks out. In case of contact with the leaked material
then 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.

IPA solvent can only be applied on active area and the back of a glass. For the rest part, it is not
allowed.

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.

Mounting Precautions

(1) It”s recommended that you consider the mounting structure so that uneven force (ex. Twisted
stress) is not applied to the module.

(2) It™s recommended that you attach a transparent protective plate to the surface in order to
protect the EPD. Transparent protective plate should have sufficient strength in order to resist
external force.

(3) You should adopt radiation structure to satisfy the temperature specification.

(4) Acetic acid type and chlorine type materials for the cover case are not desirable because the
former generates corrosive gas of attacking the PS at high temperature and the latter causes circuit
break by electro-chemical reaction.

(5) Do not touch, push or rub the exposed PS with glass, tweezers or anything harder than HB
pencil lead. And please do not rub with dust clothes with chemical treatment. Do not touch the
surface of PS for bare hand or greasy cloth. (Some cosmetics deteriorate the PS)

(6) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft
materials like chamois soaks with petroleum benzene. Normal-hexane is recommended for cleaning
the adhesives used to attach the PS. Do not use acetone, toluene and alcohol because they cause
chemical damage to the PS.

(7) Wipe off saliva or water drops as soon as possible. Their long time contact with PS causes
deformations and color fading.

www.e-paper-display.com 120152 3.7 inch Series
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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

REMARK

All The specifications listed in this document are guaranteed for module only. Post-assembled
operation or component(s) may impact module performance or cause unexpected effect or damage
and therefore listed specifications is not warranted after any Post-assembled operation.

www.e-paper-display.com 1301 52 3.7 inch Series
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2.2 Reliability test

TEST CONDITION METHOD REMARK
=40 ° =359
1 High-Temperature Operation g 4 ggrc » RH=35%RH, For IEC 60 068-2-2Bb
2 Low-Temperature Operation T=0°C for240 hrs IEC 60 068-2-2Ab
T=60 C RH=35%RH For
3 High-Temperature Storage 240Hr IEC 60 068-2-2Bb

Test in white pattern

T=-25C for 240 hrs

4 Low-Temperature Storage . . IEC 60 068-2-2Ab
Test in white pattern
High Temperature, High- T=40°C, RH=80%RH, For
> Humidity Operation 240Hr [EC 60Q068-2-3CA
. . T=50°C, RH=80%RH, For
6 High Temperature, High- > 40Hr IEC 60 068-2-3CA

Humidity Storage . .
" Y 8 Test in white pattern

25 C  (30min)~60 C
7 Temperature Cycle (30min), 50 Cycle IEC 60 068-2-14NB
Test in white pattern

1.04G,Frequency : 10~500Hz

o Direction : X,Y,Z Full packed for
8 Package Vibration Duration:1Thours in  each | shipment
direction
Drop from height of 122 cm on
Concrete surface
Drop sequence:1  corner, | Full packed for
9 Package Drop Impact 3edges, shipment
6face
One drop for each.
1o | UV exposure 765 W/m* for 168hrs,40°C IEC 60068-2-5 Sa
Resistance
Electrostatic Machine model:
1 discharge +/-250V,0Q,200pF IEC61000-4-2

Actual EMC level to be measured on customer application.

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

Note2: Operation is black/white/red pattern , hold time is 150S.

Note3: The function,appearence,opticals should meet the requirements of the test
before and after the test.

Note4: Keep testing after 2 hours placing at 20C-257C.

www.e-paper-display.com 140 52 3.7 inch Series
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3. Electrical Characteristics
3.1 ABSOLUTE MAXIMUM RATING
Table 3.1-1: Maximum Ratings
Symbol Parameter Rating Unit
Va Logic supply voltage -0.5 to +6.0 \Y
Topr Operation temperature range 0to 40 C
Tste Storage temperature range -25 to 60 C

Note 3-2: Tstg is the transportation condition, the transport time is within 10 days for
-25C~0C or 40C~60C.

3.2 DC CHARACTERISTICS

The following specifications apply for: VSS=0V, VCI=3.3V, Topr=25T.

Table 3.2-1: DC Characteristics

Symbol |Parameter Test Condition |Applicable pin Min. Typ. Max. |Unit
VCI VCI operation voltage VCI 23 33 3.6 \Y
VIH High level input voltage SDA, SCL, CS#, D/C#, RES#,| 0.8VDDIO A%
VIL Low level input voltage BSI 0.2vDDI |V

O
VOH High level output voltage |IOH=-100uA |BUSY 0.9vDDIO A%
VOL Low level output voltage |IOL = 100uA 0.1VvDDI |V

O
Iupdate |Module operating current - 9 - mA

Isleep |Deep sleep mode VCI=3.3V - 2 uA

The Typical power consumption is measured using associated 25°C waveform with
following pattern transition: from horizontal scan pattern to vertical scan pattern. (Note
3.2-1)
- The listed electrical/optical characteristics are only guaranteed under the controller &
waveform provided by Good Display.
- Vcom value will be OTP before in factory or present on the label sticker.

Note 3.2-1
The Typical power consumption

—

www.e-paper-display.com
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3.3 AC Characteristics
VI S —

CSB EllL Y JI"I: ToHw ='5

SCL

- Tess g, Tscvow
l Ll ] L

;JE‘"?‘L‘ Taw

Teos| TsoH
+ * »

o Tcsh

AR A

SDA
oI~

Yy

-
Tsczc

[ oo o =

X o X

Figure: 3-wire Serial Interface Characteristics (Write mode)

CSE VIR / T{/ \
WIL Y - 1l CHl
« Tese ol Terven »l - -‘E--i 'f
scL #LTE”:\ PESY ) 4/'_\_/—\\ Teoe
_:Tssi :rs;-!:

o ) ’

1—!t Toare 7 = =Toy

{ o0 X = 1, X o
Figure: 3-wire Serial Interface Characteristics (Read mode)

Symbaol Signal / Parameter Conditions Min. Typ. Max. Unit
Tess Chip select =etup time &0 ns
Tesw Chip select hold time 65 ns
Tsoo e Chip =zelect zetup time 20 ns
Tewm Chip select setup time 40 ns

Tscvow Serial clock cycle (Write) 100 ns
L= SCL “H" pulse width (Write) 35 ns
Taw - SCL*L" pulze width {Write) 35 ns

TsCYoR Serial clock cycle (Read) 350 ns
T=im SCL*H" pulse width (Read) 175 ns
TsLR SCL*L" pulze width (Read) 175 ns
Tsos ShA Cata setup time 30 ns
Tsou (DIN) Cata haold time 30 ns
Tacc SDA Access time 350 ns
Tou (DOUT) Output dizable time 15 ns

www.e-paper-display.com
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CSB
SCL
4
oC
W
SDA 4
(DIN) Vs
Figure: 4-wire Serial Interface Characteristics (Write mode)
CSB
SCL
DC
Ten
SDA
(DOUT)
Figure: 4-wire Serial Interface Characteristics [Read mode)

Symbol Signal / Parameter Conditions Min. Typ. Max. Unit
Toss Chip select setup time 60 ns
Teosu cSB Chip select hold time 65 ns
Tsco Chip =elect etup time 20 ng
Touw Chip select setup time 40 ns

Tsvow Serial clock cycle (Write) 100 ns
Tsuw SCL *H" pulse width [Write) 35 ns
Taw oL SCL “L" pulse width [Write) 35 ns

Txvch Serial clock cycle (Read) 350 ns
TsHA SCL *H" pulse width [Read) 175 ns
Tz SCL “L" pulse width [Read) 175 ns
Tacs -~ DC setuptime 30 ns
Toc DC hold time 30 ns
Tans SDA Cata setup time 30 ns
TsoH iDIN) Data hold time 30 ns
Tacc SDA Access time 350 ne
To iDOUT) OCutput disable time 15 ns

www.e-paper-display.com
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3.4 Power Consumption

Parameter Symbol Conditions TYP | Max Unit Remark
Panel power consumption during update - 25C 180 mAs -
Deep sleep mode - 25C 2 uA -

MAS=update average current xupdate time

3.5 Host interfaces

HTOOO1 provides 3-wire/d-wire serial interface for command and digplay data transferred from the MCLU. The serial interface
ipports B-bit mode. Data can be input'output by clocks while the chip is active (C8B =LOW). While input, data are written in
crder from MSE at the clock riging edge. When too many parameters are input, the chip accepts only defined parameters, and
gnores undefined ones.

BS Interface C5B DC SCL sSDa
High 3-wire SPI Available Fix to GND Available Available
Low 4-wire SPI Available fvailable Availzable Available

3 wire SP| format

Cata / Command is recognized with the first bit transferred. Data are transferred in the unit of 9 bits. To prevent malfunction due
o noige, it is recommended to set the CSB signal to HIGH every 9 bits. (The serial counter is reset at the rising edge of the CSB

sgnal.)

cse | | L, |

e VEGERERE

Command - 18t Parameter VWrite " N Last Parameter Write

Figure: 3-wire SP| write operation

The MSB bit of data will be output at SDA pin after the 1% SCL falling edge, if the 1% input data at SDA is high.

o ! L] ]
4
e

PR EH0EERRE —  — e

Cormmand 1zt Read Last Read

SDA

F

Figure: 3-wire SPI read operation
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4 wire SPI| format

Cata / Command is recognized with DC pin. Data are transferred in the unit of B bits. To prevent malfunction due to noise, it is
recommended to set the CSB signal to HIGH every B bits. (The serial caunter is reset at the rising edge of the CSBsignal.)

| L -

DC
SCL
.
SDA - -4 =
* Command v * 1st Parameter Write > * Last Parameter Wrile >

Figure: 4-wire SP| write operation

The MSB bit of data will be sutput at SDA pin after the CSB falling edge, if DC pin is High.

ol 1 L, x

oc | .
SCL
SDA Ny .
‘ Command = L ist Read * e Last Read =

Figure: 4-wire SP| read o mration
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4. Temperature sensor operation

Following is the way of how to sense the ambient temperature of the module. First, use an
external temperature sensor to get the temperature value and converted it into HEX format
with below mapping table, then send command Ox1A with the HEX temperature value to
the module thru the SPI interface.

The temperature value to HEX conversion is as follow:
1. If the Temperature value MSByte bit D11 = 0, then
The temperature is positive and value (DegC) = + (Temperature value) / 16
2. If the Temperature value MSByte bit D11 = 1, then
The temperature is negative and value (DegC) = ~ (2's complement of Temperature

value) / 16

12-bit binary Hexadecimal Decimal Value
(2's complement) Value Value [DegC]
0111 1111 0000 7F0 2032 127
0111 1110 1110 TEE 2030 126.875
0111 1110 0040 B2 2018 126 125
0111.1101_0000 700 2000 125
00011001 0000 190 400 25
0000 0000 0010 002 2 0.125
0000 0000 0000 000 1] 0
1111 11111110 FFE -2 -0.125
1110 01110000 E7D 400 -25
1100 1001 0010 C92 -878 -54 875
1100 1001 0000 a0 -880 -55

www.e-paper-display.com 200 52 3.7 inch Series
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5. COMMAND TABLE

[W/A: 0: Write Cycle 1: Read Cycle

[c/d: 0:Command /1:Data

[07-Do: — Don't Care #: Valid Data

# Command W/R|C/D|D7|(D6(DS(D4|D3|D2|D1 (D0 Registers Default
ojojojo|D|O(OjO|DO|DO 0OH
1 |Panel Setting (PSR) s . REG, KW/R, UD, SHL,
gl ! o1 E|E E|E | ¥ SHD_N: 'r-‘.ST'_N : OFH
glojo|of(O(D|D|O|O(1 01H
ol #|#| £ WER_EM, VE_EMN, VG_EN 03H
N A EAEAEAE: VCOM_HV, VG_LVL[2:0 0OH
e L o |1 lele|e|e]e e '-.I'EhH_.L'-.I'L[_S:D][ : 3FH
0|1 #|# |2 |82 VDL_LVL[5:0) 3FH
ol1]- # |88 |£|#]|# VDHR_LVL[5:0] 0DH
3 |Power OFF [POF) plolojo|OD|O|D|OD|1|D 0ZH
4 |Power OFF Sequence Setting ojojofojojojojo]d]H 03H
IPFS) o #|# - T_VDS_OFF[1:0] DOH
5 |Power ON (PON) gjojofojofofo|1]|of0 04H
& |Power ON Measure (PMES) olojo|lojofo|Of{1]OQf1 05H
gpjojojofofojoj1|1{0O DEH
7 |Booster Soft Start (BTST) o1 't_ #_ 't_ 't_ 't_ 't_ # 't_ ET_PHMi:D: 1_rH
D1 |#|&|&|&|&8 |84 & BT_PHB[7:0] 17H
A BRI EAEAEAE BT_PHC[5:0] 17H
olojo|ojo|OfO(1|1]1 O7H
B |Peep sleep (DSLP) o |1 |01 ]o]o|1]0]d Check code ABH
Sieoiay Start T ccion 1 o|lofoflofo|1|o]|o|o|o|KkworoLD Pixel Data 104
, [y S tamanissent Vol Te oo felao]s s exii3
ix-byte command) 1 B N ML L B I L L i
Dl1|&E| 8|88 |8 |8 KP¥L[n-7:n] -
10 |cata Stop (DSP) 01010}0}0}71101010}1 L
1 1] || - 00H
11 |Gisplay Refresh (DRF) pjojojofof1|o|jO|1|0O 12H
W plojojof(o(1[0]|0]|1]|1|Redor NEW Pixel Data 13H
.5 %ﬁr”rlfg:sﬁt:;g:&m'“mg o1 le|ele|z|e|s|2]|% RPXL[1:8)
(=-byte command) 8 N RN RN NN B L N N :
o |1 |e|a|2|a|e|2|2|2 RPXL[n-7:n)
. . olololofo|1foj1{1]n 17n
13 |Auto Sequence (AUTO) opt1j1]of1]ofoj1|{o] Check code ASH
plojojof1|{ofojOo|O|DO 20H
D1 ]s ||| |&|&|5]=2 Level select-0~3[1:0]
RCOMEBHTISLITC) O s f=fs]s]c: Number of frames-0[7 0]
14 |61-byts command, 2k Number of frames1[7:0}
Etr;uEC:;”E Ofbytes 2-7 repaated 10 oq1 : Number of frames-2[7 0]
o1 : I I MNumber of frames-3[7:0]
Dl1|s|&8|&8|&|&8|8|2]|2 Times to repeat[7:0]

www.e-paper-display.com
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# Command W/R|G/D|D7|D&|DS (D4|D3|D2|D1(DO Regisiers Default
p|lojo(D|1|D|D|{D|D]|1 21H
Dy 1 | # (& |# | & & |&E|&)|# Level select-0~3[1:0
SRCWIELIE (HUTWR Dj1]: : Number of frames-0[7:0
15 wiiyie command, “ D1 Numberofframes-1[?5]
tsitr;uec:;;:re of bytes 2~7 repeated 7 K Nurrber of frames-2[7:0)
D1 : ' - Number of frames-3[7:0]
D1 #|# AEAEIEAE: Times to repeat[7:0 -
pjojojof1|(D|jD|D|1]|0DO 22H
D1 & |£|&|H £ #| & Level select-0~3[1:0] =
K2W LUT (LUTKW /LUTR) .+ 100 16 [ - |- - [ Number of frames-0[7:0] -
1g |{61-byte command, l K : NE Number of frames-1[7:0) :
structure of bytes 2~7 repeated 10 | ;| - = Number of frames-2[7:0
[res) IO ISR [RE [ : -0 Number of frames-3[7 [ -
D |1 | & |#|&|&[&[£)&]|# Times to repeat|7:0] .
pDjojofoj1|(ofDjoO|1|1 23H
D|1)#|E|#|# H|# | & Level select-0~3(1:0]
AU AR D |1 3 Number of frames-0[7:0]
17 fi<ayie commend, - D1 Number of frames-1[7:0]
f;u:;?re ofhbylee =7 rapesied 10 D] Number of frames-2[7:0
D1 :|: - - Number of frames-3[7:0
D|1)|#|&8|#|&|&|&|&|# Times to repeat[7:0 -
ojojo|o|1fofDf1|D]|D 24H
D1 || & |&|E|&|&8)|E]| & Level =elect-0~3[1:0] 2
K2K LUT {LUTKK /LUTK) D |1 : : 3 Number of frames-0[7:0)
1g |161-byte command, 0|1 : Number of frames-1[7 0]
[structure of bytes 2~7 repeated 10 |71 v Number of frames-2[7:0)
(e Df1]:]: : | R Number of frames-3[7:0)
Bl1 |5 |E|E|E|E|E|E)| & Times to repeat(7 20 -
pjJojofo|1|0O]1]|0O]|1]|0O 2AH
19 |LWUT option (LUTOPT) D1 |#|&[-]~ - STATE_XON[®:8) DOH
0|1 )|s|ele|lale|s|ls]s STATE_XON[7:0) DOH
| il e, il S ?-;' 2 3 2 FRS[3:0) 23:
_ _ o ofoJof1|ofofofo]o]o 40H
21 L.ngcpfrat“re Semor@eitEIon T [ ale s NEIEAE D[10:3 / TS[7:0) 00H
1 s s e -] D[2:0)/ - 0OH
»p |Temperature Sensor Selection pDjojofrjofofojD|D|1 41H
(TSE) 0|1]# ~ |- |# 8| 5| & TSE,TO[3:0} DOH
o|jojofr|ofofO0|OD|1]|0O 42H
23 |Temperature Sensor Write [TSW) g :: ; z ; z :: z j z w:ﬁ:g:[[_;ﬂ[;] EE:
0|1 |#|#|#|#|5|8|4]|% WLSB[7:0) 0OH
pojojof1(ojojO(fO|1]1 43H
24 |Temperature SensorRead (TSR) | 1 |1 | & |# | |#|#|#|#|# EMSB[70) DOH
11| |5 |8 6|8 8|8+ RLSB[7:0] 00H
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Command

=
X

GD

D7

D&

D2

D1

Regislers

Default

25

FPanel Break Check (FBC)

(=]

44H

PSTA

DOH

26

S50H

VYCOM and data interval setting
[CDN

BDZ, BDV([1:0], DDX[1:0)

31H

23

CDI[3:0]

O7H

27

Lower Power Detection (LPD)

-

o

o

=2 N8 -5

31H

LPD

D1H

2B

TCON setting (TCON])

B0H

S2G[3:0), G2S[3:0]

25

61H

| Ol (S|

| = =

H| = | =

#iOo|® | Q|

®|O|H® ||

O|o|&k |S] !

HRES[73)

FDH

Resolution setting (TRES)

+

+

+

+

H#

VRES[9:0]

DOH

30

(=]

o

o

—

65H

**

=3

| =

+

+

o

O o|#®|® Oo|lo|®|O|!

HST[7:3]

D0H

Gate/Source Start setting (GSST)

VST[B0)

0DH

DOH

31

Revision (REWY)

70H

LUT_REV[7:0]

FFH

c—lD_&_&_&D_&_&_&D—lU—LD—l_&c—l]D

oO|l®|Oo (&

= | = |

= | = ||

= (3| = ||

d&c:&hﬂ—-‘h#a—*#at—*hkchcg

71H

Get Status (FLG)

-

| **

PTL_FLAG ,FC_ERR, FC_BUSYN,
DATA_FLAG, PON, POF, BUSY_N

13H

33

Auto Measurement YCOM [(ARMY)

BOH

ANMVT[1 8], XON.AMVS, AMV, AMVE

10H

Read VCOM Value (VV)

=]

B1H

W50

0DOH

35

VCOM_DC Setting (VDCS)

ali

B82H

VDCS[5:0]

DOH

36

80H

HRST[7:3]

DDH

HH || =

# | & (O

# | &% | Ol ook | O] &

w|o|ox|laolw|ox o] & OB O|&|1

HRED[7:3]

EFH

Partial Windew (PTL)

+H

+H

VRST[8:0)

DOH

DOH

H

H

VRED[8:8)

D1H

FFH

PT_SCAN

D1H

Partial In (PTIN]

81H

Partial Out (PTOUT)

B2H

Program Mode (PGM)

ADH

o5|8|8|9

Active Programming [(APG)

AlH

Read OTP (ROTP)

Data of Address = 000h

N/A

“~l®O|lolo|la|lo

EE - I T N = =T

el ololol=]—

viklo|l=mlolo=w ® w200 ol =" O &

N'A

+

H

e

+

+

Data of Address = n

N/A

42

Cascade Setting (CCSET)

—

—

(=3 KA

EOH

o|lo|=|m|m|lolo|lo|lo|ojlojo|o|o|o|lge|o|lo|jlo|—*|B|o|O - D—‘DDDDUUUDUUD—‘DDDD—‘]D

__LD_L_L_;DDDDU_L_A_A_L_;—IAD_LG_LU_LD

O

| O

TSFIX, CCEN

DOH
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GDEHO037Z701
# Command W/R|C/D|D7 |D&|D5|D4|D3|{D2|{D1|DO Regislers Default
pjojt1f(1|1jo|(ojoj1|1 E3H
43 |Power Saving (PWS

Wy S V) o |1 & |2 |e|e |2 5|2 VCOM_W[3:0), SD_W[3 D) DO
. olo[t1[1[1[ofo[1]0]0 Edn
44 [LVD Voltage Select (LvseL) [0S f AL i e
olol1|1[1]|o|of1]0]1 ESH

45 |Ferce Temperature (TSSET
Sk stk ] o |1 [#|#|#|a|a|s|5]s TS_SET[70) 0O

Note: (1) All other register addresses are invalid or reserved, and should NOT be used.

i2) Any bits shown here as O must be written with a 0. All unused bits should also be set to zero. Device malfunction may

occur if this is not done.

i3) Commands are processed on the 'stop' cordition of the interface.

i4) Registers marked 'W/R' can be read, but the contents are written when the SPI command completes —so the
contents can be read and atered. The user can subsequertly write the register to restore the contents following an

SPI read.
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GooDisplay GDEH037201
6.COMMAND DESCRIPTION
0:Write Cycle / 1: Read Cycle [C/O} 0:Command/ 1:Data —: Don't Care
(1) PAMEL SETTING (PSR) (REGISTER: ROOH)
Action W/R | C/D D7 D& D5 D4 D3 D2 D1 Do
. 0 0 0 0 0 0 0 0 0 0 OOH
Setting the panel B : : REG | KW/R | UD | SHL | SHD.N | RST_N |oF+

REG: LUT =election

0: LUT from OTP. (Default)
1: LUT from register.

KWIR: Black / White / Red

0: Pixel with Black/White/Red, KWR mode. (Default)
1: Pixel with Black/White, KW mode.

uo: Gate Scan Direction

0: Scandown. First line to Last ling: Gn-1 = Gn-2 = Gn-3 = ... 2 G0

1: Scan up. (Default) Firstline to Lastline: G0 = G1 =+ G2 & ... ... . »Gn-1
SHL: Source Shift Direction

0: Shift left. First data to Last data: Sn-1 =+ 5n-2 % Sn-3 = .. 3 50

1: Shift right. (Default) First datato Lastdata: S0 51 2 852> ... ... . 2 5n-1
SHD_M: Booster Switch

0: Booster OFF
1: Booster OM (Default)

When SHD_N becomes LOW, chame pump will be turned OFF, register and SRAM data will keep until VDD OFF.

And Source/Gate/BorderVCOM will be releaszed to floating.
RST_M: Soft Rezet

0: Reset. Booster OFF, Register data are set to their default values, all drivers will be reset, and all functions will be

dzabled. Source/Gate/BorderVCOM will be releazed b floating.
1: No effect (Default).
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GooDisplay GDEH07Z01
(2) POWER SETTING (PWR) (RO1H)
Action WHR | C/D D7 D& D5 D4 D3 D2 D1 DO
0 D 0 0 0 D D 0 0 1 01
0 1 . . . . . v8R_EN | vS_EN | VG_EN |o7
Selecting InternalExternal 0 1 - - - - VCONM_HY VG_LVL[2:0] 0
Power D 1 - - VDH_LVL[5:0) 3F
D 1 - - VDL_LVL[5:0) 3F
D 1 - - VDHR_LVL[5:0] oD
VSR_EN: Source LV power selection
D : External source power from YDHR pins
1 : Infernal DC/DC function for generating YDHR. {Detaull)
VS_EN: Seurce pswer selection
D : External source power from VDH/VDL pins
1 : Internal DC/DC tunction for generaling YDH'YDL. (Defaull)
YG_EN: Gate power selection
0 : External gate power from VGHVGL pins
1 : Internal DC/DC function for generating YGH/VGL. (Detault)
YCOM_HY: VYCOM Voltage Level
0: YCOMH=VDH+¥YCOM_DC, YCOML=VDL+YCOM_DC. (Detaull)
1 :VCOMH=VGH, YCOML=YGL
VG_LVL[2:0):VGH / VGL Voltage Level selection.
VG_LVL[2:0) VGH/VGL Voltage Level
00D VGH=8V, VGL= -9V
001 VGH=10V, VGL= -10V
010 VGH=11V, VGL=-11V
D11 YGH=12V, VGL= -12V
100 VGH=17V, VGL= -17V
101 VGH=1BV, VGL= -1BV
10 VGH=19V, VGL= -18Y
111 (Defaull) VGH=20V, VGL= -20V
VDH_LVL[5:0]: Internal YDH power selection for K/W pixel.iDefaull value: 11 1111hb)
VYDH_LVYL Yollage YDH_LVL Voltage YDH_LVL Vollage YDH_LVL Vollage
0DDDDD 24V 010001 5BV 100010 82V 110011 126V
00Doo1 26V 010010 6.0V 100011 94V 110100 12B Y
0DDD1D 2BY 010011 6.2 Y 100100 SB6Y 110101 13.0V
0oDo11 3.0V 010100 64 V 100101 SBY 110110 132V
000100 3.2V 010101 6.6V 100110 100V 110111 134V
000101 34V 010110 6B V 100111 102 V 111000 136V
DoD110 36V 010111 7.0V 101000 104 V 111001 138V
0ob111 3BV 011000 72V 101001 106 V 111010 140V
001000 4.0V 011001 74V 101010 108V 111011 142V
Do1001 42V 011010 7BV 101011 110V 111100 144V
DD1010 44 ¥ 011011 7BY 101100 112V 111101 146V
001011 4.6V 011100 BDV 101101 114V 111110 14BV
001100 4BV 011101 B2V 101110 116V 111111 150V
001101 50V 011110 B4V 101111 11BV
001110 52V 011111 BEV 110000 120V
001111 54V 100000 BBV 110001 122V
010000 56V 100001 a0V 110010 124V
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VDL_LVL[5:0]: Internal VDL power selection for KW pixel. {Default value: 11 1111b)

VDL _LVL Yollage YDL LVYL Yollage VDL _LVL Volage | VDL LVL | Volage |
0DDDOD 2.4V 010001 -5B V 100010 9.2V 110011 126 Y
DOOO0O1 26V 010010 6.0V 100011 -84V 110100 -12B Y
DDDO1D 2B Y 010011 -6.2 ¥V 100100 96V 110101 -130V
DDOO11 -3.0V 010100 6.4V 100101 -8BV 110110 -13.2V
0DD10D 3.2 Y 010101 66V 100110 -10.0V 110111 -13.4 ¥
0Do101 -3.4 ¥ 010110 -6.8 V 100111 -10.2 ¥ 111000 -136 V
0po11D -3.6 V 010111 70V 101000 -10.4 V 111001 -13B V
0D0o111 -3.B YV 011000 72V 101001 -10.6 ¥V 111010 -140 V
DD1D0D 4.0V 011001 74V 101010 -10.B YV 111011 -142 ¥
DD10D1 424 011010 -76 V 101011 -11.0 V 111100 -14.4 ¥
Do1010 4.4V 011011 7BV 101100 -11.2 V 1111 -14. 6V
DD1011 4.6V 011100 B0V 101101 -11.4V 111110 -14B YV
DD1100 4.8Y 011101 -B.2 Y 101110 116 ¥ 111111 -150 ¥
DD1101 -5.0 V 011110 -B.4V 101111 -11.BV
0D1110 5.2V Qi1 -BEV 110000 120V
001111 -5.4 W 100000 -B.B V 110001 -12.2 V
010000 56V 100001 80V 110010 -12.4 V
YDHR_LVL[5:0]: Internal ¥YDHR power selection for Red pixel. (Detault value: 00 1101k
VDHR_LVL | VoHage | VDHR LVL | Vollage | VDHR LVL | Voliage | VDHR LVL | Volage |
DDODDD 24V 010001 S.BY 100010 82V 110011 126 ¥
DODDDA 26V 010010 g0V 100011 84V 110100 128V
DDDD1D 2BV 010011 6.2 V 100100 aE 1101 130V
DObD11 3.0V 010100 6.4V 100101 8BV 110110 132V
DDD100 32V 010101 66V 100110 100V 1011 134 ¥
boo101 34V 010110 CRRY 1001 11 10.2 V 111000 138V
DDD110 36V 010111 7OV 101000 104 YV 111001 138 Y
0DD1 11 384 011000 7.2V¥ 101001 10.6 ¥ 111010 140V
DD1000 4.0V 011001 74V 101010 10B Y 111011 142V
DD1001 42V D11010 76V 101011 110V 111100 144V
001010 4.4V 011011 7BV 101100 112V 111101 148 Y
DD1D11 46Y 011100 BODV 101101 114 Y 111110 14BY
DD1100 48V 011101 B.2V 101110 116V Adakdi 150V
001101 50V D1111D B.4 V 101111 118Y
DD111D 52V 011111 B.E W 110000 120 V
DD1111 54V 100000 BBY 110001 122V
D10DDD 56V 100001 80V 110010 124 Y
(3) Power OFF(POF) (RO2H)
Action W/R | CG'D D7 D6 D5 D4 D3 D2 D1 DO
Turning OFF the power L] 0 0 0 D ] 0 0 1 0

After the Power OFF command. the driver will be powered OFF. Refer to the POWER MANAGEMENT section for the sequence.

This command will turn off booster, controller, source driver, gate driver, VCOM, and temperature sensor, but register data will be
kept until VDD turned OFF or Deep Sleep Mode. Source/Gate/Border/VCOM will be released to floating.

(4) Power OFF SEaUENCE SETTING (PFS) (RO3H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
, 0 0 0 0 0 0 0 0 1 1
Setting Power OFF sequence D . - - T VDS _OFF[1 D] . . - -
T_VYDS_OFF[1:0]: Source to gate power off interval time.
0Db: 1 frame (Defaull) Dib: 2 fmames 10b: 3 frames 11b: 4 frame
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(5) PoweER ON(PON) (REGISTER: RO4H)

Action W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
Turning ON the power 0 0 0 0 0 0 0 1 0 0

After the Power ON command, the driver will be powerd ON. Refer to the POWER MANAGEMENT section for the sequence.

This command will turn on boester, contreller, regulators, and temperature sensor will be activated for one-time sensing before
enzbling beoster. When all voltages ame ready, the BUSY_N signal will return to high.

(6) Power ON MEASURE (PMES) (RO5H)

Action W/R | C/D D7 D& D5 D4 D3 D2 D1 DO
D 0 0 0 0 0 0 1 0 1 05
This command enables the internal bandgap. which will be cleared by the next POF.

(7) BOOSTER SOFT START (BTST) (ROGH)

Action W/R| C/D D7 D6 D5 D4 D3 D2 D1 DO
0 D 0 D 0 0 0 1 1 0 D6
SRriag dais ranamiesion 0 1 BT_PHA[7:6] BT_PHA[5:3) BT_PHA[2:0] 17
9 " 0 1 BT _PHB[7:6] BT PHB[5:3] BT _PHB[2:0] 17
0 1 - | - BT_PHC[5:3] BT_PHC[2:0]
BT_PHA[7:6]: Soft start peried of phase A.
00b: 10mS D1b: 20mS 10b: 30mS 11b:4DmS
BT_PHA[5:3]: Driving strength of phase A
D0Db: strength 1 DD1b: strength 2 D10b: strength 3 D11b: strength 4
100b: strength 5 101b: strength 6 110b: strength 7 111b: strength B (strongest)
BT_PHA[2:0]: Minimum OFF time setting of GDR in phase A
W0b: 0.27uS D01b:D.34u8S D10b: D.4DuS D11b:0.54u8
100b: D.BDUS 101b:1.54uS 110b: 3.34uS 111b: B.58uS
BT_PHB[7:6]: Soft start peried of phase B.
00b: 10mS D1b:20mS 10b:30mS 11b:40mS
BT_PHB([5:3]: Driving strength of phase B
000b: strength 1 DD1b: strength 2 D0b: strength 3 D11b: strength 4
100b: strength 5 101b: strength 6 110b: strength 7 111b: strength B (strongest)
BT_PHB[2:0]: Minimum OFF time setting of GDR inphase B
800b: 0.27uS DD1b:0.34u8 D1Db: D.4DuS D11b:D0.54uS
10Db: D.BDUS 101b: 1.54u8 110b: 3.34u8 111b: B.5BuS

BT_PHC[5:3]: Driving strength of phase C

000b: strength 1 DO1b: strength 2 010b: sirength 3 D11b: strength 4

100b: strength 5 1D1b: strength 6 110b: strength 7 111b: strength B [strongest)
BT_PHC[2:0]: Minimum OFF time setting of GDR in phase C

800b: 0.27uS DD1b:D.34uS D10b: 0.40uS D11b:D.54uS

100b: D.BDUS 101b:1.54uS 110b: 3.34uS 111b: 6.58uS

www.e-paper-display.com 280 52 3.7 inch Series



GooDisplay GDEH037201

(8) DEEP SLEEP (DSLP) (RO7H)

Action wr|co | o7 D6 D5 D4 D3 D2 D1 [
0 | 0 0 0 0 0 0 1 7 T o7
Déey Siasp D | 1 1 ] 7 D ) 7 ) 1 5

After this command is transmitted, the chip will erter Deep Sleep Mode te save pswer. Deep Sleep Mode will return to Standby
Mode by hardware reset. The only one parameter is acheck code, the command will be executed if check ade = OxAS.

(9) DATA START TRANSMISSION 1(DTM1) (R10H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D DO
i) D 0 0 D 1 0 D D 0 10
. . D 1 Pixel Fixel2 Fixel3 Pixeld4 Fixel5 Pixel6 Pixel7 PixelB8
Starting data transmission 3 3 - - - : - - W
] 1 JPixelin-7)|Fxelin-6)]Fixelin-5|Fixelin-4)|Fixel(n-3)|Fixelin-2)|Fixelin-11] Pixelin) |-

This command starts transmitting data and write them into SRAM.
In KW mode, this command writes "OLD" data to SRAM.
In KWR mode, this command writes “K/W" data to SRAM.

In Pregram mode, this cemmand writes “CTP" data te SRAM fer pregramming.

(10) DATASTOP (DSP) (R11H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
D 0 0 0 0 1 0 0 D 1 11
1 1 data flag - - - - - - -

Check the completeness of data. If data is complete, start to refresh display.

Stepping data transmission

Dala_flag: Data flag of receiving user data.

D: Driver didn't receive all the data.
1: Driver has already mceived all the one-frame data (DThM1 and DTM2).

After *Data Start” (R10h) ar “Data Step” (R11h) commands and when data_flag=1. the refreshing of panel starts and BUSY_N
signal will become *D".

(11) DISPLAY REFRESH (DRF) (R12H)

Action W/R | GD D7 D& D5 D4 D3 D2 D1 DO
Refreshing the display 0 0 0 0 0 1 0 ] 1 0 12

While uger 2ent this command, driver will refresh display (data/VCOM) according te SRAM data and LUT.
After Display Refresh command, BUSY_N signal will become *0" and the refreshing of panel starts.
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(12) DATA START TRANSMISSION 2 (DTM2) (R13H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
D D 0 0 0 1 0 D 1 1 13
: cich 0 1 Fixel Fixel2 | Fixel3 Fixeld | Fixels Pixel6 Fixel? | FixelB
Starting data transmission R ] : . - : - - - - i
0 1 rPixel(n-?jl Pixelin-6)|Pixelin-5)|Fixelin-4)|Fixel(n-3)| Pixelin-2)|Pixelin-1)] Fixelin) |--
This command starts trmnsmitting data and write them into SRAM.
In KW mode, this command writes *NEW" data to SRAM.
In KWR mode, this command writes *RED” data to SRAM.
(13) AuTo SEQUENCE (AUTO) (R17H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
D D 0 0 D 1 0 1 1 1 1
Auto Sequence 0 | 1 1 0 1 0 0 1 D 1

The command can enable the internal sequence to execute several commands continuously. The successive executioncan

minimize idle time ts avoid unnecezsary power consumption and reduce the complexity of host's control precedure. The

sequence contains several operations, including PON, DRF, POF, DSLP.

AUTO (0x17) + CodeiDxAS) =
ATO (Dx17) + Code(DxA7) =

{PON = DRF - POF)
iPON > DRF - POF - DSLP)
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(14) VCOMLUT (LUTC) (R20H)

Action W/R | C/D D7 D6 DS D4 D3 D2 03] DO
D 0 0 0 1 0 0 D 0 0
0 i LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |--
Buid LDDK'UD Table for YCOM o 1 NUMBER OF FRAMES-O
i éﬂgﬂgg{? 0_| 1 NUMBER OF FRAMES-1
repeated 10 times) 0 1 NUMBER CF FRAMES-2
D0 1 NUMBER CF FRAMES-3
0 1 TIMES TO REFEAT

This command stores ¥YCOM Look-Up Table with 10 groups of data. Each group contains information for one state and is stored
with 6 bytes (byte 2~7. B~13, 14~18, 20~25, _..), while the sixth byte indicates how many times that phase will repeat.

Byles 2. B. 14, 20, 26. 32. 38, 44, 50, 56:
D[7:6], D[5:4]. D[3:2), D[1:0]: Level Selectisn

DDb: VCOM_DC

D1b: VDH+VCOM_DC (VCOMH)
10b: VDL+VCCM_DC (VCOML)
11b: Floating

Bytes 3~6,5~12, 15~18B, 21~24, 27~30, 33~36, 38~42, 45~48. 51~54, 57~60:

Number of Frames

DDOD 0DOOb: D frame

1111 1111b: 255 frames
Byles 7.13.18. 25, 31, 37, 43. 49, 55, 61:
Times to Repeat
DDOD ODODb: D time

1111 1111b: 255 times

if KW/R=D (KWR mode), all 10 groups are used.
if KW/R=1 (KW mode). only 7 graups are used.
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(18) W2W LUT (LUTWW)} (R21H)

Action W/R | CD D7 D& D5 D4 D3 D2 D1 DO
D D 0 0 1 0 0 0 0 1
Build D 1 LEVEL SELECT-» | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |--
White Look-up Table for wew | D 1 NUMBER OF FRAMES-8
(43-byte command, D 1 NUMBER OF FRAMES-1
structure of bytes 2~7 D 1 NUMBER OF FRAMES-2
epeated 7 times) D 1 NUMBER OF FRAMES-3
D 1 TIMES TO REPEAT

This command stores White-to-White Look-Up Table with 7 groups of data. Each group contains information for one state and is
stored with & bytes (byte 2~7, B~13, 14~19, 2D~25, ...), while the sixth byte indicates how many times that phase will mpeat.

Byles 2. 8. 14, 20, 26, 32. 38:
Level Selection.

DBb: GND
D1b: VDH
10b: VDL
11b: VDHR

MBB 3~6,8~12, 15~18, 21~24, 27~30, 33"355 30-~42:
Number of Frames
DDOD DDODb: O frame

1111 1111b: 255 frames
Byles 7,13, 18. 25, 31, 37, 43:
Times to Repeat
DDOD ODODb: D time

1111 1111b: 255 times

If KW/R=D (KWR mode). LUTWW iz not used.
it KW/R=1 (KW mode), LUTWW is used.
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(16) K2W LUT (LUTKW/LUTR) (R22H)

Aclion W/R | CD D7 D& D5 D4 D3 D2 D1 Do
0 ] 1 0 0 0 1 0

Build
Look-up Table for K2W or Red
i61-byte command,
structure of bytes 2~7
repeated 10 times)

NUMBER CF FRAMES-D
NUMBER CF FRAMES-1
NUMBER OF FRAMES-2
NUMBER COF FRAMES-3

o|gjojo|ajo
—_ === |—=]O

LEVEL SELECT-D | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |-

0 il TIMES TO REPEAT

This command stores White-to-White Look-Up Table with 10 groups of data. Each group contains information for one state and is
stared with 6 bytes (byte 2~7, B~13, 14~18, 20~25, ...}, while the sixth byte indicates how many times that phase will mpeat.

Byles 2. 8. 14. 20, 26, 32. 38. 44, 50, 56:

Level Selection.

DDb: GND
D1b: ¥DH
10b: ¥DL
11b: YDHR

Bytes 3~6.9~12.15~18. 21~24. 27~30. 33~36. 35~42, 45~48. 51~54, 57~60:

Number of Frames

DDOD DDODb: O frame

1111 1111b: 255 frames
es7,13.19.25,31, 37, 43. 49, 55, B1:

Times to Repeat
DODOD ODOMb: O time

1111 1111b: 255 times

If KW/R=0 {KWR mode], all 10 groups are used.
If KW/R=1 (KW made). enly 7 groups are used.

(17) W2K LUT (LUTWK/ LUTW) (R23H)

This command builds Look-up Table for White-to-Black. Please refer to K2W LUT [LUTKW/LUTR) for similar definition details.
Regardiess of KW/R=0 or KW/R=1, LUTWK/LUTW is used.

(18) K2ZKLUT(LUTKK/LUTK) (R24H)
This command builds Look-up Table for Black-to-Black. Please refer te K2W LUT (LUTKW/LUTR) for similar definition details.
Regardiess of KW/R=8 or KW/R=1, LUTKK/LUTK is used.
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(19) LUTOPTION (LUTOPT) (R2AH)

Action wr|[co | D7 D& D5 D4 D3 D2 D1 DO
D | 0 0 0 1 0 1 0 1 0
LUT Optien D | 1 | STATE XON9BI - . - - .
0 | 1 STATE_XON[7D)

This command sets XON control enable.
STATE_XON[3:0]:
All Gate ON (Each bit centrmls one state, STATE_XON [D] for state-1, STATE_XON [1] for state-2 __...)
DD DODD DDDDb: no All-Gate-ON
DD DODD DDD1b: State-1 All-Gate-ON
DD DODD 0D11b: State-1 and State2 All-Gate-ON

(21) PLLCONTROL(PLL) (R30H)

Action WR | CD D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 1 1 0 0 0 0

Controlling PLL

0 i - - - - FRS[3:0]

The command controls the PLL clack frequency. The PLL structure must support the following frame rates:
FMR[3:0]: Frame rate setting

FRS Frame rate FRS Frame rate
0ooD 10Hz 1000 SDHz
0001 20Hz 1001 1DDHz
D@10 3BHz 101D 110Hz
0011 40Hz 1011 120Hz
o100 SOHz 1100 130Hz
01 D1 s0Hz 1101 140Hz
D110 70Hz 1110 150Hz
D111 BOHz 1111 200Hz
Horizontal :
Hsync I H_Active | "
b + |
DE
. 260 clocks !
e X
| I
Verlical )
Vsync 1 V_Active [ :
I'_ ______________ 'i [
DE T T |
' 500 lines '
o = e e o e e e i e et e i o
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(22) TEMPERATURE SENSOR CALIBRATION (TSC) (R40H)
Action W/R | C/D D7 D& D5 D4 D3 D2 D1 DO
0 D 0 1 8] D 0 D 0 8] 40
Sensing Temperature 1 1 D10/TS7| DO/'TS6 | DB/TSS | D7/TS4 |D6/ TSIYDS/ TS2| D4 / TS1|D3 ! TS®|0D
1 1 D2 ) Do - - - - - 00
This command enableg internal or external te- perature sensor, and reads the result.
TS[7:D]: When TSE (R41h) is set to D, this command reads internal temperature sensor value.
D{10:0]: When TSE (R41h) is set to 1, this command reads external LM75 temperature sensor value.
TS[7:0)/D[10:3] | Temp. (?°C) TS[70VD[10:3] | Temp. FC) TS[F:0VD[10:3] | Temp. (°C)
1110 0111 -25 0ODD_D0ODD D 0DO1 1001 25
1110_1D00D -24 CDOD_DOD1 1 pDD1_1D1D 2h
1110_1001 -23 8000 _DO10 2 DDD1_1011 27
11101010 -22 000D _DD11 3 DDD1_1100 2B
1110 _1011 -21 #00D_D10D <& DDD1_1101 28
1110 110D -20 000D_D101 <] poDo1_111D 30
11101101 -18 po0OD D110 =] DDD1_1111 31
1110 100 4y -1B pooD_ D111 7 0010 000D 32
A0 1 -17 000D_100D B 0010 _DDD1 33
1111_DDOD -1k 0ODD_1D01 ) DD10_DD1D 34
1111_00D1 -13 0o0D_1010 10 DD10_DD11 35
1111_0010 -14 #000_1011 11 0010_D10D 36
1111_D011 -13 #000_1100D 12 0010_D101 37
1111_D100 -12 000D_1101 13 0010_D11D 3B
11110101 -11 200D 1110 14 0010 _D111 i)
1111.0110 -10 0oDD_1111 15 0010_100D 40
TIFT_ Q111 -8 00D1_DDDD 16 00101001 41
1111_1000D -B 0001_DOD1 17 0010 101D 42
1111_1001 -7 0001_0010 1B 0010 _1011 43
1111..1010 -6 00D1_DD11 19 0010 _110D 44
1111 1011 -5 0001 D100 20 0010 1101 45
1111 1100 -4 pDD1_D101 21 010 111D 46
1111 110 -3 0001 _D110 22 0010 1111 47
11111110 -2 00D1_D111 23 0011_0D0DD 4B
I1_311 -1 00D1_1000 24 0011_D001 49
(23) TEMPERATURE SENSOR ENABLE (TSE) (R41H)
Action WR| CD D7 D6 D5 D4 D3 D2 D1 DO
Enable Temperature Sensor |0 0 0 1 0 0 0 0 0 1 1
Offset 0 1 TSE - TO[3:0]

This command selects Internal or External temperature sensor.

TSE: Internal temperature sensor switch
0: Enable (default)
TO[3:0]: Temperature offset.

1: Disable; using external sensor.

TO[3:D Cal bration TO[3:0) Calibration
DDOD b +0_(Defaull) 1000 -B
DoD1 +1 1001 -7
oo1b +2 1010 -6
0b11 +3 1011 -3
D10D +4 1100 -4
0101 +5 1101 -3
D110 +6 1110 -2
D11 +7 1111 -1
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(24) TEMPERATURE SENSOR WRITE (TSW) (R42H)
Action W/R | C/D D7 Dé D5 D4 D3 D2 D1 DO
] D 0 1 0 0 0 0 1 0 42
Write External Temperature 0 1 WATTR[7:0] 00
Sensor 0 1 WMSE[7:D) 0o
] 1 WLSB[7:0] 00
This command writes the temperature sensed by the temperature senser.
WATTR[7:8]: I°C Write Byte Number
DOb : 1 byte (head byte only)
D1b : 2 bytes (head byte + pointer)
10b : 3 bytes (head byte + pointer + 1% parameter)
11b : 4 bytes {head byte + pointer + 1% parameter + 2™ parameter)
WATTR[5:3]: User-defined address bits (A2, A1, AD)
WATTR[2:0]: Pointer setting
WMSB[7:0]: MSByte of write-data to external temperature sensor
WLSB[7:0]: LSByte of write-data to external temperature sensor
(25) TEMPERATURE SENSOR READ (TSR) (R43H)
Action W/R | C/D D7 D& D5 D4 D3 D2 D1 DO
D D 0 1 t] D D 0 1 1 43
Read Exterslar:s'l;,ermperature , . RMSB[7 D]
1 1 RLSB([7:0]
This command reads the temperature sensed by the temrperature sensor.
RMSB[7:0]: WSByte maddata from external temperature sensor
RLEB[7:0]: LSByte read data from external temperature sensor
(26) PANEL GLASS CHECK (PBC)
Action W/R|C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 b} 0 1 D 0 44
Check Panel G
eck Panel Glass : " . - - - - - - =37

This command is used to enable panel check, and to disable after reading result.

PSTA:D: Panel check fail (panel broken) 1: Panel check pass
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(27) VCOM AND DATA INTERVAL SETTING (CDI) (R50H)
Action WR | C/D D7 D6 D5 D4 D3 D2 D1 DO
Se b 0 0 D 1 0 1 D 0 0 0 50h
el o | 1 | BD7 - BDV[10] - = DDX[1D] __|31h
y . - = - -] - CDI[3:0)
This command indicates the interval of VCOM and data output. When setting the vertical back porch, the total blanking will be
kept (20 Hsync).
BDZ: Border Hi-Z control
D: Border output Hi-Z disabled (default) 1: Border output Hi-Z enabled
BODV[1:0]: Border LUT selection
KWR mode (KW/R=D)
DD X[D] BDV[1:0] LUT
0D LUTBD
0 01 LUTR
10 L LT
11 LUTK
Do LUTK
1 D1 LUTW
(Detault) 10 LUTR
9 LUTBD
KW mode (KW/R=1)
DD X[01 BDV[1:0] LUT
DD LUTBD
0 D1 LUTKW (130D
10 LUTWK iD= 1)
S LUTKK 0> D
Do LUTKK (D =>D)
1 D1 LUTWK (1 >0)
(Detault) 10 LUTKW D> 1)
11 LUTBD
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DDX[1:0]: Cata polality.
Under KWR mode (KW/R=0):
DDX[1] is for RED data.
DDX[D] is for K/W data,
DDX[1:0] | Data [Red. K/} LUT DDX[1:0] | Data (Red, K/W} LUT
DD LUTW DD LUTR
0D 01 LUTK 10 01 LUTR
10 LUTR 10 LUTW
11 LUTR 11 LUTK
0D LUTK 0D LUTR
01 01 LUTW 11 01 LUTR
[Detault) 10 LUTR 10 LUTK
11 LUTR Jl i LUTW
Under KW mode (KW/R=1):
DDX[1)=D is for KW mode with NEW/OLD.
DDX[1)=1 is for KW mode witheut NEW/OLD.
DDX[1:0] | Data ([NEW, OLD} LUT DDX[1:0] Cata (NEW} LUT
00 LUTWW (0= D) .
i D1 LUTKW 1 > 0) < g il Wil
1D LUTWK (0> 1) ; '
13 TUTRK EXS 1 LUTWK (D =>1)
DD LUTKK (0= 0) e
01 o1 LUTWK (1 90) » ) ikt Lk
(Detaull) 1D LUTKW 0> 1) )
11 LUTWW (1 1) b LR =+ 1)
CDI[3:0]: VYCOM and data interval
CDI[3:0] VYCOM and Data Interval CDI[3:0] VCOM and Data Interval
000D b 17 heyne 1000 )
DBD1 16 1001 B
DD1D df 1010 I
DD11 14 1011 [
010D 13 1100 5
0101 12 1101 &
D11D 11 1110 3
0111 10 (Defaull) 1111 2

|“¢:;“nag —_|____|VCOF.-1 needs to be ready

before zource data output

Internal
Heync

Internal

T

YCOM

Seurce data
output

YCOM! putput

Iocation kfixa:l'l

\

|

|

' Frame [N+ 1)

| Frame (N} VCOM )( Fame )

|

|

I s

{ Frame (N) data > / Fan;z;éNn]
| \

1ICDI 3atting
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(28) Low Power DETECTION (LPD)} (RS&1H)

Action W/R | C/D D7 D& D5 D4 D3 D2 D1 DO
9 1 9 . L | 1 b 0 D 1 |sth
1| . . : : : . : LPD_Joih

This command indicates the input power condition. Host can read this flag to learn the battery condition.

Detect Law Fower

LPD: Internal Low Power Detection Flag

D: Low pewer input (VDD < 2.5V, 2.4V, 2.3V, or 2.2V, selected by LVD_SEL[1:0) in command LVSEL)
1: Normal slatus (detaull)

Se| LPD 1st Read

CSB

BUSY_N

(30) TCON SETTING(TCON) (RG60H)

Action WR | C/D D7 D6 D5 D4 D3 D2 D1 Do
Set Gate/Source Non-overlap | D D 0 1 1 0 0 0 0 0 60h
Period 0 1 S2G[3:0] G2S[3:0] 22h

This command defines non-averlap period of Gate and Source.

S2G[3:0] or G28[3:0]: Source to Gate / Gate to Source Non-overlap period

82G[3:0) or G2S[3:0] Period S2G[3:0] or G25[3:0) Peried
MO0 b 4 1000 b 36
0001 B 1001 40
0010 12 (Defaull) 1010 44
0011 16 1011 4B
D100 20 1100 52
0101 24 1101 26
0110 28 1110 il
0111 32 1111 64

Periad Unit = 667 nS.

1-—— 1-line period —r
Source X X X
S2G G2s |

6w = = |
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(31) RESOLUTION SETTING (TRES) (R61H)

Action W/R | G/D D7 D6 D5 D4 D3 D2

0 1 1 0 0 0

D1 DO
0 1

0 0

Set Display Rezolution

VRES|8) [VRES[B)

0

0 1 HRES[7:3] 0
1
1

VRES[7 1)

This command defines resolutisn setting.

HRES[7:3]: Horizontal Display Resolution {Value range: 01h ~ 1Eh)
VRES[9:0]: Vertical Display Resolution (Value range: D1h ~ 200h)
Active channel cakculatisn, assuming HST[7:0)=D. VST[B:0]=0D:

Gate: First active gate = (G0;
Last active gate = VRES[8:0) -1

Seurce: First active source = SD;
Last active source = HRES[7:3]'B -1

Example: 12B (source) x 272 (gate), assuming HST[7:0)]=0, VST[B:0]=0

Gate:  First active gate =G0,
Last active gate = (271; (VRES[B:D] = 272, 272 -1=271)

Source: First active source = S0,
Last active source = S127; {HRES[7:3]=16. 168 — 1 =127)

(32) GATE/SOURCE START SETTING (GSST) (R65H)

B1h
Foh
D2h
00h

Action W/R | C/D D7 D6 D5 D4 D3 D2

=

0 0 1 1 0 0

D1 DO
1

85h

1] HST(7:3] 0

00h

Set Gate/Seurce Start

0 1T -1 - T - T -1

- VST(B)

00h

alalalo

0 VST[7:0)

00h

This command defines resolutisn start gate/source positien.
HST[7:3]: Herizontal Digplay Start Positien (Ssurce). (Value range: 00h ~ 1Dh)
VST[B:0]: Vertical Display Start Position (Gate). {Value range: 00Dh ~ 1FFh)

Example : Far 12B(Source) x 240{Gate)

HST[7:3) = 4 {HST[7:0] = 4*B = 32),
VST[B:D) = 32
Gate: First active gate = (332 (VST[B:0] = 32,
Last active gate = G271 (VRES[B:D] = 240, VST[B:0] = 32, 240-1+32= F1)
Ssurce: First active ssurce = S32 (HST[7:0]= 32),
Last active source = S238 (HRES[B:D] = 128, HST[7D] = 32, 12B-1432=238)
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(33) Revision (REV) (R70H)

Aclion W/R | C/D D7 D6 Ds D4 D3 D2 D1 DO
, . 0 D 0 1 1 1 0 0 0 0 |7oh
Chip Revision r ] LUT_REV FEh

The LUT_REY i mad from OTP address = Dx001 or 0xCD1.

(34) GET StaTus(FLG) (R71H)

Action W/R | CiD D7 D6 D5 Da 03 D2 D1 &
Read Flags PTL_ |2 PC_ Data_
- ' Rag | “C-ERR| gusin | Flag | FON | POF |BUSY_N[i3h

This command reads the IC status.

PTL_Flag: Partial display status (high: partial mode)
FC_ERR: I2C master error status

PC_BUSYN: [°C master busy status (low active)

Data_Flag: OCriver has already received all the one frame data
PON Fower ON status

POF: FPower OFF status

BUSY_N: Criver busy status (low active)

(35) AUTO MEASURE VCOM(AMV) (RBOH)

Action wR[en | b7 D6 D5 D4 D3 D2 D1 Do
, 0] 0 7 0 0 0 0 0 0 0 |eoh
Auematcaly measun VOO =517 - - AMVTI1:0] XON_ | AMVS | AMY | AMVE |i0h

This command reads the IC status.
AMVT[1:0]: Auto Meazure YCOM Time

00b: 38 D1b: 5s (deftaull)
10b: Bs 11b: 10s
XON: All Gate ON of AV

D: Gale normally scan during Auto Measure VCOM period. (detaull)
1: All Gate ON during Auto Measure VCOM period.

AMVYS: Source output of AMY

D: Source output OV during Auto Measure YCOM period. (defaull)
1: Source output VDHR during Auto Measgure VCOM period.

ANV : Analog signal

D: Get VCOM value with the VY command (RB1h) (defaull)

1: Get VCOM value in analeg signal. (External analog to digital corverter)
AMVE: Auto Measure YCOM Enable (/Disable)

D: No effect (detault)
1: Trigger auto YCOM sensing.

www.e-paper-display.com 410152 3.7 inch Series



GooDisplay GDEH037201
(36) VCOM VALUE (VV) (RB1H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
. 0 1 0 0 0 0 0 0 1 B1h
Automatically measure YCOM 3 - WIS D] 00h
This command gets the VCOM value.
WI[5:0]: VCOM Value Output
W50l | VCOM Volttage (V) || V¥ [5:0] | VCOM Voltage (V) | VWV [5:0] | VCOM Voltage (V)
DD DDDDb -0.1D 01 0D100b =-1.10 10 100Db -2.10
DD OOD1b 0.15 01 0101b -1.18 10 10D1b -2.15
DD 0010b -D.20 01 D110b -1.20 10 1010b -2.20
DD DD11b .25 Ol 0D111b -1.25 101011b 2,25
DD 0100b 0.30 01 10D0b -1.30 10 1100b -2.30
DD D101b .35 01 1001b -1.35 10 1101b -2.35
0D D110b -0.40 011010 b -1.40 10 111Db -2.40
DD O111b -0.45 01 1011b -1.45 10 1111b -2.45
00 1000b 0.50 01 110Db -1.50 11 DDDOb -2.50
0D 10D1b -0.55 D1 11D01b 1,33 11 DDD1b -2.55
0D 1010b .60 01 1110b -1.60 11 DD10b -2.80
DD 1011b .65 0D11111b -1.65 11 DD11b -2.65
00 1100b -0.70 10 DDDOb -1.70 11 D10Db -2.70
00 1101b 0.75 10 00D1b -1.75 11 0101b -2.75
0D 1110b -D.BD 10 D010b -1.B0 11 D110b -2.80
DD 1111b -0.B5 10 0D11b -1.85 11 0111b -2.85
D1 _0DDOB -0.80 10 bD10Db -1.98 11 10D0b -2.890
D1 00D1b -0.85 10 D1D1b =1.95 11 10D1b -2.895
D1 DD10b -1.00 10 0110b -2.00 11 1010b -3.0D0
D1 DD11b =1.05 10 D111b -2.05 11 1011b -3.05
(37) VCOM_DC SETTING (VDCS) (RB2H)
Action WR | CD D7 D6 D5 D4 D3 D2 D1 Do
D 0 1 0 0 0 0 0 1 D B2h
Set VCOM_DC B > - VDCS[5:0] 00k
This command sets YCOM_DC value
VYDCS[5:0]: VCOM_DC Setting
VDCS [5:0] | VCOM Valtage (V) | YDCS [5:0] | VCOM Vottage (V) | YDCS [5:0] | VCOM Voltage (V)
DD DDDDB -0.19 01 D10Db -1.10 10 10DDb -2.10
0D DDD1b -0.15 0 D101b -1.15 10 1001b =215
0D OD10b -0.20 01 0D110b -1.20 10 1010b -2.20
0D DD11b -0.25 01 0111b -1.25 101011b -2.25
DD D100b -0.30 01 1D0DDb -1.30 10110Db -2.30
0DD101b -0.35 01 10D1b -1.35 101101b -2.35
DD D110b -0.4D 01 1010b -1.40 101110b -2.40
0DD111b -0.45 01 1011b -1.45 101111b -2.45
0D 10D0b -0.50 01 1100b -1.50 11000Db -2.30
DD 1001b -D.55 01 1101b -1.93 11 00D1b -2.55
0D 1D010b -0.60 01 1110b -1.60 11 0D1Db -2.60
DD1011b -0.65 01 1111b -165 110011b -2.65
0B 1100b -0.70 10 DODDb -1.70 11 0100b -2.70
DD 1101b -0.75 10 DDD1b -1.F5 11 0101b -2.75
0D 1110b -0.80 10 OMDhb -1.80 110110b -2.80
0D1111b -D.B5 10 DD11b 185 11 0111b -2.B5
01 DDDDb -0.80 10 0100b -1.80 11 1000b -2.80
01 0001b -0.95 10 0101b -1.95 11 1001b -2.85
01 DD10b -1.00 10 D110b -2.00 11 1010b -3.00
01 0D11b -1.05 10 0111b -2.05 ahers -3.00
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(38) PARTIAL WinDOW (PTL) (RB0H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
D D 1 D D 1 0 D D 0
D 1 HRST[7:3] 0 0 0
D 1 HRED([7:3 1 1 1
Set Partial Windaw g 1 -1 - | - -"JRS'II'[F:D]- - - YRSTIE
o [ | - T - T - T - ] T - T - Jveos
D 1 VRED[7:0]
o 111 - 1 - 1 - T - 1 - 1T - 1 - Jeca
This command sets partial window.
HRST[7:3]: Horizontal start channel bank. (Value range: D0h~1Dh)
HRED[7:3]: Horizontal and channel bank. (Value range: 00h~1Dh). HRED must be greater than HRST.
VRST[B:0]: Vertical start line. (Value range: 000h~1FFh)
VYRED[8:0]: Vertical end line. {Value range: DD0h~1FFh). VRED must be greater than VRST.
PT_SCAN: 0:Gates scan only inside of the partial windew.
1: Galez scan both inside and outside of ithe parlial window. (defaull)
(39) PARTIALIN(PTIN) (RB1H)
Action W/R | C/D D7 D& (-] D4 D3 D2 o DO
Partial In D 0 1 0 D 1 D 0 0 1
This command makes the display enter partial ode.
(40) PARTIAL QUT (PTOUT) (R52H)
Action W/R | C/D D7 D& D5 D4 D3 D2 D1 DO
Partial Out D D 1 0 0 1 0 0 1 0
This command makes the display exit partial ode andenter normal mode.
(41) ProGRAM MODE (PGM) (RAOH)
Action WR| CD D7 D6 D5 D4 D3 D2 D1 Do
Enter Program Mode 1] 0 1 0 1 0 0 D 0 0
After this command ig issued, the chip would enter the program mode.
After the programming procedure completed, a hardware reset is necessary for leaving program mode.
(42) AcTIVE PROGRAM (APG) (RA1H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 Do
Active Program OTP D 0 1 D 1 0 0 0 0 1

After this command is tranemitted, the programming state machine would be activated.

The BUSY_N flag weuld fall to D until the programming is completed.
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(43) READ OTP DaTA (ROTP)

(RA2H)

Action

W/R

C/D

D7 D6 D5 D4 D3 D2 D1 Do

Read OTP data for check

1 0 1 0 0 0 1 0

The data of address Dx8D0 in the OTP

The data of address Dx®D1 in the OTP

0
7
7
7
1

B Bl B Bl =)

The data of address in-1) in the OTP

1

1

The data of address (n) in the OTP

The command is used for reading the content of OTP for checking the data of programming.

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

C

Supply Power, Resel )

PGM command (into Pregram Mode)}

|

DTM1 cemmand (write dala)

L Apply VPP=7.75V, then wait 10 ms

L

APG command (activate program)

4

R®TF command (check data)

Fail . Skip OXOBFO ®OBFF

{ Finish, Reset )

The sequence of pogramming OTP.
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(44) CascADE SETTING (CCSET) (REOH)

Action

W/R

C/D

D7

D2

D1

Set Cascade Option

0

0

1

D

1

TSFIX

CCE

This command is used for cascade.

TSFIX: Let the value of slave's temperature is same as the master's.

0: Temperature value is defined by internal temperaiure sensor / exiernal LM75. (detaull)

1: Temperature value is defined by TS_SET[7:0] mgisters.

CCEN: Output clock enable/disable.

0: Output OV at CL pin. (defaull)

1: Output clock at CL pin to slave chip.

(45) POWER SAVING (PWS)

(RE3H)

Eoh
00h

Action

W/R

C/D

D7

D5 D4 | D3

D2

D1

Power Saving for VCOM &
Source

D

]

1

1 0 0

0

1

E3h

0

1

VCOM_W[3:8)

SD_WI[3:0]

foon

This command is set for saving power during refreshing period. If the output voltage of YCOM / Source is from negative to
pesitive or from positive to negative, the pswer saving mechanism will be activated. The active period width is defined by the

following two parameters.

YCOM_WI[3:0]: VCCM power saving width (Unit: line period)

VSYNC H
VCOM Frame N VCOM >..<
Source Frame N Data >—
SD_WI[3:0]: Seurce power gaving width [Unit: 660nS)
S2G[3:0] G2S[3:0]
H .
Gate
'_—
Source :: Line N Data Line (N+1) Data
= e )
SD_W[3:0]
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(46) LVD VOLTAGE SELECT (LVSEL) (RE4H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 Do
D D 1 1 1 0 0 1 0 0 E4
Select LVD Voltage x - - - - - - - VD SELTOl oz
LVD_SEL[1:0]: Low Power Voltage selection
LvD SEL[1:0] LVD value
DD <22y
01 <23Y
10 24V
11 < 2.5 V (default)
(47) FORCE TEMPERATURE (TSSET) (RESH)
Action |wWR|CcD D7 D6 D5 D4 b3 D2 0] DO
Force Temperature VYalue for | D D 1 1 1 0 0 1 0 1 ESh
Cascade D 1 TS SET[7:0)

This command is used for cascade to fix the temperature value of master and slave chip.
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7. Optical characteristics

7.1 Specifications

Measurements are made with that the illumination is under an angle of 45 degrees, the
detection is perpendicular unless otherwise specified.

T=257C
SYMBOL | PARAMETER CONDII) SI TIo MIN TYPE MAX | UNIT Note
R Reflectance White 30 35 - % Note 7.1-1
Gn 2Grey Level - - DS+WS-DS)xn(m-1) - I -
Red State a*
RS a* Red 35 45 48 - Note 7.1-1
value
CR Contrast Ratio indoor - 15 - - -
Panel’s life - 0C~30C Syears - - Note 7.1-2
Storage and .
Image Update ransportation - Update the white screen - - -
Panel
Update Time Operation - Suggest Updated once a - - -
day

WS : White state, DS : Dark state

m: 2

Note 7.1-1 : Luminance meter : Eye - One Pro Spectrophotometer

Note 7.1-2:We don't guarantee 5 years pixels display quality for humidity below 45%RH
or above 70%RH;
Suggest Updated once a day;
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7.2 Definition of contrast ratio

The contrast ratio (CR) is the ratio between the reflectance in a full white area (R1) and
the reflectance in a dark area (Rd)() :

R1: white reflectance Rd: dark reflectance

CR = R1/Rd

Diéplay EES

Detector

7.3 Reflection Ratio
The reflection ratio is expressed as:

R = Reflectance Factor whiteboard X (L center / L white board)

L center iS the luminance measured at center in a white area (R=G =B=1). L wnite board IS
the luminance of a standard white board. Both are measured with equivalent
illumination source. The viewing angle shall be no more than 2 degrees.

viewing
direction

o e
12oclock
diroection
20
9 oclock
direoction
18, - -

< 3 oclock
= diorection
/ 0
5 oclock L 4

direoction
270
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8. Point and line standard
Shipment Inspection Standard
Equipment: Electrical test fixture, Point gauge
Outline dimension ?30(?(3)? 92.99(V) X Unit: mm Part-A Active area | Part-B | Border area
Temperature Humidity [lluminance Distance Time Angle
Environment
19°C~25C 55%+5%RH | 800~1300Lux 300 mm 35Sec
Defet type Inspection method Standard Part-A Part-B
D<:0.25 mm Ignore Ignore
Spot Electric Display 0.25 mm<<D<0.4 mm N<4 Ignore
D>0.4 mm Not Allow Ignore
Display unwork Electric Display Not Allow Not Allow Ignore
Display error Electric Display Not Allow Not Allow Ignore
L<2mm, W<0.2mm Ignore Ignore
Scratch or line . . 2.0mm<L<5.0mm, 02<W<
<
defect(include dirt) Visual/Film card 0.3mm, N<2 Ignore
L>5mm, W>0.3 mm Not Allow Ignore
D<0.2mm Ignore Ignore
PS Bubble Visual/Film card 0.2mm<D<0.35mm & N<4 N<4 Ignore
D>0.35 mm Not Allow Ignore
X<6mm, Y<<0.4mm, Do not affect the electrode circuit (Edge
chipping)
X<1mm, Y<Imm, Do not affect the electrode circuit( (Corner chipping)
Ignore
Side Fragment Visual/Film card
=
1.Cannot be defect & failure cause by appearance defect;
Remark

2.Cannot be larger size cause by appearance defect;

L=long W=wide D=pointsize N=Defects NO
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Line Defect Spot Defect

L=long W=wide

D=point size
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9. Packing

empty fray

-
od

\\6>vutuum bag

Q
QQ%?%Q QQ
Ist layer <3 Q% 2nd loyer %%Q
%‘%@ \ & N
© ¢ O
Fotal 12 layer
fape
U5(PLSIX121Layer)=54 OPCS
4 :
] L\ Protector -
Pallet PP hall
SLO{PLS)X 16(B0X)-854DPLS
www.e-paper-display.com 51052 3.7 inch Series



GooDisplay GDEH037Z01

10. 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.

(7) For more precautions, please click on the link:
http://www.e-paper-display.com/news_detail/newsld=53.html
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