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1. Overview

GDEM1085T41 is an Active Matrix Electrophoretic Display (AM EPD) module with
interface and a reference system design. The display is capable of displaying
images with 1-bit white, black and red full display capabilities. The active area
measures 10.85 inches and contains 1360 x 480 pixels. This 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, and VCOM. It can be used in portable electronic devices, such as Electronic

Shelf Label (ESL) System.

2. Features

€ 1360x%480 pixels display

€ High contrast, high reflectance

€ Ultra wide viewing angle, ultra low power consumption

€ Pure reflective mode

€ Bi-stable display

4 Commercial temperature range

€ Landscape and portrait modes

€ Hard-coat antiglare display surface

€ Ultra low current deep sleep mode

€ On chip display RAM

€ Waveform can be stored in on-chip OTP or written by MCU

@ Serial peripheral interface available

€ On-chip oscillator

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

€ 12C signal master interface to read external temperature sensor

€ Built-in temperature sensor

www.good-display.com 4/55 10.85 inch Series
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3. Mechanical and Optical Specification

Parameter Specifications Unit Remark
Screen Size 10.85 Inch
Display Resolution 1360(H)*480(V) Pixel DPI:133
Active Area 259.76(H)>x91.68(V) mm
Pixel Pitch 0.191x0.191 mm
Pixel Configuration Rectangle
Outline Dimension  |270.56(H)*x105.92 (V) x1.20(D) mm
Weight 66.8+0.5 g
Symbol | Parameter Conditions Min Typ. Max Units Notes
Black State L* value - 15 - 3-1
Black Ghosting AL - - 1 3-1
WS White State L* value 65 67 - 3-1
White Ghosting AL - - 1 3-1
CR Contrast Ratio Indoor 13:1 20:1 - 3-1
3-2
GN 2Grey Level - - -
Life Tenp RO Syears 3-3

Humidity:55 + 10%RH
Notes: 3-1. Luminance meter: Eye-One Pro Spectrophotometer.

3-2. CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.
3-3. When the product is stored. The display screen should be kept white and face up.
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4_Mechanical Drawing of EPD Module
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5. Input / output Pin Assignment

No. Name 1/O0 Description Remark
1 CSB2 I | Chip select input pin Note 5-1
2 GDR O | N-Channel MOSFET Gate Drive Control
3 RESE I Current Sense Input for the Control Loop
4 NC NC | Do not connect with other NC pins Keep Open
5 VDHR C | Positive Source driving voltage 2
6 NC O | I12C Interface to digital temperature sensor Clock pin Note 5-6
7 NC /O | I2C Interface to digital temperature sensor Data pin Note 5-6
8 BSI I Bus Interface selection pin Note 5-5
9 BUSY O | Busy state output pin Note 5-4
10 RES# I | Reset signal input. Active Low. Note 5-3
11 D/C# I Data /Command control pin Note 5-2
12 CS# I | Chip select input pin Note 5-1
13 SCL I Serial Clock pin (SPI)

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

15 VDDIO P Power Supply for interface logic pins It should be

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

Core logic power pin VDD can be regulated internally
18 | VDD 18V C | from VCI. A capacitor should be connected between

VDD and VSS
19 VPP P | FOR TEST Keep Open
20 VSH C | Positive Source driving voltage
71 VGH C Power Supply pin for Positive Gate driving voltage and
VSHI1
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
I = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output), P = Power Pin, C = Capacitor Pin

Note 5-1: This pin (CS#) is the chip select input connecting to the MCU. The chip is enabled for MCU
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slave IC.

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.

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 Low, the operation of chip should not be
interrupted, command should not be sent. The chip would put Busy pin Low when -Outputting
display waveform -Communicating with digital temperature sensor.

Note 5-5: Bus interface selection pin.

Note 5-6: This pin connect to the VSS if there is no external temperature sensor.

External pull up resistor is required when connecting to 12C slave.

BS1 State MCU Interface
L 4-lines serial peripheral interface(SPI) - 8 bits SPI
H 3- lines serial peripheral interface(SPI) - 9 bits SPI

6. Electrical Characteristics

6.1 Absolute Maximum Rating

Parameter Symbol Rating Unit
Logic supply voltage VCI,VDDIO -0.3 to +6.0 \Y
Logic Input voltage VIN -0.3 to VCI,VDDIO +0.3 \Y
Operating Temp range TOPR 0 to +50 °C.
Storage Temp range TSTG -25 to+70 °C.
Optimal Storage Temp TSTGo 2343 °C.
Optimal Storage Humidity HSTGo 55+10 %RH

Note:
1. 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.

2. The display screen should be kept white and face up during storage. Please refer to the [Reliability
Test] section
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6.2 Panel DC Characteristics

.. Appli . .

Parameter Symbol Condition leI;) [;ncab Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - \Y
Logic supply voltage Va - VCI 2.3 3.0 3.6 \Y
Digital/Analog supply A VDD 23 3.0 3.6 \%
voltage

. . 0.7
High level input voltage Vi - - VDDIO - VDDIO v
. 0.3
Low level input voltage ViL - - 0 - VDDIO v
High level output voltage |  Von | IOH = 400uA ; VDO]DJO \ ; v
Low level output voltage VoL IOL =- 400uA - 0 - 0.4 \Y
Typical power Pryp VCI =3.0V - - 30 - mW
Deep sleep mode Pstpy VCI=3.0V - - 0‘(()) ;) ! ) mW
Typical operating current | Iopr VCI VCI =3.0V - - 10 - mA
Full/Fast update time - 25°C - - 4/0.4 - sec
Typical peak current Iopr VCI 2.3~3.6V 66 - mA
DC/DC off
Sleep mode current Islp_Var N.O clodg - - 0.35 - uA
- No input load '
Ram data retain
DC/DC off
No clock
Deep sleep mode current | Idslp Ve No input load - - 30 uA
Ram data not retain -

Notes: 1. The typical power measurement method is as follows, and the output

is reported according to the test screen provided by GOODISPLAY.

* *

[ LT Ry sl |||||||||||| Areadabl

sty M e m PR
P

éﬁé 1o ]

ok
* Ok
*
- -

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 Maker.
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6.3 Panel AC Characteristics
6.3.1 MCU Interface Selection
The pin assignment at different interface mode is summarized in Table 6-3-1. Different MCU

mode can be set by hardware selection on BS1 pins. The display panel only supports 4-wire SPI or

3-wire SPI interface mode.

Pin Name Data/Command Interface Control Signal

Bus interface SDA SCL CS# D/C# RES#
BS1=L 4-wire SPI SDA SCL CS# D/C# RES#
BS1=H 3-wire SPI SDA SCL CS# L RES#

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

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

Table 6-3-2: Control pins of 4-wire Serial Peripheral interface
Note: T stands for rising edge of signal

Figure 6-3-3: 4-wire SPI mode

omow st ULFLFLTLLELEL PSP LPLELE O

Driver) = |
/ —| i

@@@@@@@ DA S EESONC S G OSOEE @ : B

Command parameter et — — — parameter

e —— >
. B

CSBeanbe "H between parameter/

parameter. And SCL, SDA D/C are

invalid during CSB=" H"

C5B can be I-.l bemee:upars.mer.er
command. And SCL, SDA. D/C are invalid
during CSB=" H"
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6.3.3 Interface Timing (4-wire SPI)

CSB T O
i / - =
Tcss Tscyow ' Tesu bR Y
; M
L S SR U O U
SCL " Tsaw T N g B 7 ;
Tocs Toen
= /i
Dic + z’:
Tsps | Tspn
SDA v - — R W
(D9 i D7 D6 K D5 X 5 K_ Do X
4-wire serial mterface characteristics({write mode)
£5R ==y — #—
L i :ﬁr it s
Tess Tacver J Tesa [ 1({[—[ |
I _ _\‘Tscc o
VEH Y 2 — X X ¥ Bl
7‘_;1; SLE. |7 T 7 £ 7": }'X 7
SCL b g Uy A g B Nt <A T
Tpes Tocyl
_1 f”f _._J_;
pc /] &
Tace Tacc Ton
bl - [
o L 1
SDA 4 F N
B X X B2 X X = B
|
4-wire serial interface characteristics(read mode)
6.3.4 MCU Serial Interface (3-wire SPI)
Function CS# D/C# SCL
Write command L Tie
Write data L Tie

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

Note: 1 stands for rising edge of signal

www.good-display.com
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Figure 6-3-5: 3-wire SPI mode

6.3.5 Interface Timing (3-wire SPI)
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6.3.6 Serial Interface Timing Characteristics

Symbol Signal / Parameter Conditions Min. Typ. | Max. Unit
Tess Chip select setup time 60 ns
TesH csa Chip salect hold time 65 ns
Teco Chip select setup time 20 ns
Torw Chip select setup time 40 ns

Tscvew Serial clock cycle (Write) 100 ns
Tsrw SCL "H" pulse width (Write) 25 ns
LET scL SCL “L" pulse width (Write) 35 ns

Taeven Serial clock cycle (Read) 230 ns
Term SCL “H" putse width (Read) 110 ns
Tsin SCL “L” pulse width (Read) 10 ng
Tocs DG setup time 30 ns
TocH el DC hold time 30 ns
Teos SDA Data setup tima 30 ns
Tsew (DIN) Data hold tme 30 ns
Tacc S0A Access lime 230 ns

Teow {DOoUT) Cutput disable time 15 ns

www.good-display.com
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7.Command Table

W 0:Write Cycle/ 1: Read Cycle [/} 0: Command/1: Data [D7-DO} — Don't Care

(1) PaneL SETTING (PSR) (ReGISTER: ROOH)

Action W/R | CD D7 [ D5 D4 D3 D2 D1 Do
0 0 0 0 0 0 0 0 D 0 |
Setting the panel 0 1 - - REG KR D SHL JSHD N JRST_ M}
1} 1 o 0 0 VCOMZ TS AUTO| TIEG KRORG 0 |
REG: LUT selection
0: LUT from OTP. (Default)
1: LUT trom register.
KW/R: Black / White / Red
0: Plxel with Black/White/Red. KWR mode. (Default)
1: Pixel with Black/White, KW mode.
uo: Gale Scan Diraction
0: Sean down, First line to Last ling: Gn-1 > Gn2 3 Gn3 3 . 3> GO0
1:Scanup. (Default) First ling 1o Last line: GO = G1 2 G2+ ... ... . 2> Gn-1
SHL: Source Shift Direction
0: Shift lefl. FrsidatatoLastdata: Sn-1 2> 5023503 3... 2 50
1: Shift right. (Default) First data to Last data: S0 9 51 e
SHD_N: Booster Switch
0: Booster OFF
1: Booster ON (Default)
When SHD_N becomes LOW, chame pump will be wmed OFF, register and SRAM data will keep until VDD OFF.
And Source/Gate/Border VCOM will be released to floating.
RST_N: Soft Resst
0: Resst. Booster OFF, Register data are set io thair defaull values, all drivers will be resel, and all functions will be
disabled. Source/Gate/Border™VTOM will be releaszed o foating.
1: No effect (Default).
VCMZ: VCOM tunction
0: No effect (Default).
1: VCOM is aways floating
TS_AUTO: Temperature sansor will be activated automaticaly one fime.
X No effect
1: Before enabling booster, Temperature Sensor will be activated automatically one time. (Default)
TEG: VGL state funclion
0: No effect
1 : After power off booster, VGL will be tied to GND. (Default)
HORG: VCOM state during refreshing display

0: No effect (Default)
1: Expect refreshing display, VCOM s tied to GND

Hote: pl'hl'“"' ol Yecom Hﬂhg: VCMZ = NORG = VCEMD
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(2) PowerSeETTING (PWR) (ROTH)
_Action WhR| CD D7 D& D4 03 D2 o [
0 0 '] 0 ] 0 0 0 1 011
0 1 - BD EN . vsren | v | veen o
. 1 VEOM W . e
Selecting Internal/External 0 » = SLEW . G_LVL2:0] 1
Powar -
0 1 - - VOH_LVL]S.0] [RAk
0 1 - - VDL _LVLI50]
1] 1 - - VDHR_LVL[5:0] j0c)
BD_EM: Border LDO anable
0 : Border LDO disable (Default)
Border level selection: 00b: VCOM 01 VDH 10b: VDL 11b: VDHR
1 : Border LDO enable
Barder level salection: 00b: VCOM 01 VEH{VCOM-VDL) 100 VBL(VCOM-VDH) 11b: VOHR

VSR_EN:  Source LV power selection
0 : External source power from VDHR pins

1 : Internal DC/DC tunction for generating VOHR. (Default)
VS_EN: Source power sefection

0 : Extemnal source power from VDH/AV DL pins
1 : Iinternal DC/DC function for generating VOHVDL. (Delault)

VG_EN: Gate power selection
0 : BExternal gate power from VGHAGL pins
1 : Internal DC/DC function for generating VGH/YGL. (Default)

VCOM_SLEW: VCOM slew rale salection for voltage ransifion. The valse & fixed at “1%

VG_LVLI20]:VGH § VGL Voltage Level selection.

VG_LVL[20] | VGH/VGL Voltage Level

000 VGH=8V, VGL= -8V
001 WGEH=10V, VGL= -10V
010 VGH=11V, VGL= -1V
011 VGHe12V, VGL= -12V
100 VGH=17V, VGL= -17V
101 YGEH=18Y, ¥YGlw <18V
110 VGH=19V, YGL= -13V

111 (Defaull) | VGH=20V, VGL= -20V
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— e I S —— —— -

{3) Power OFF (POF) (RO2H)

Action WiR | CD o7 D& D5 D4 03 o2 D1 Do
Turming OFF the power 0 0 o 0 0 0 ] 0 1 0 h
After the Power OFF command, the driver wil be powered OFF, Reler o the POWER MANAGEMENT section Tor the sequence.

This command will turn off boaster, controller, saurce driver, gate driver, VCOM, and temperature sensor, but register data will be
kept untll VDD turned OFF or Deep Skep Mode. Source/Gate/BorderCOM will be released 1o floating.

{4) PoweR OFF SecUENCE SETTING (PFS) (RO3H)

Action Wh | CD o7 D& Ds D4 03 D1 Do
1 0 ] 0 ] ] ] 0 g 1 1
Setling Power OFF sequence i 3 . - T VDS OFF1.0] - T a . s
T_VD5_OFF[1:0): Source to gate power off interval time
00b: 1 frame (Default) 0ib: 2 frames 10b: 3 frameas 11b: 4 frame
{5) Power OMN (PON) (ReEGiSTER: RO4H)
Action WR] CD o7 D& bs D4 03 p2 | b1 Do
Turning ON the power 0 0 ] a a 0 0 1 0 L) ety

Ater the Power ON command, the driver will be powered ON. Refer to the POWER MANAGE MENT section for the sequencs.

This command will turm on booster. controfler, regulators. and tamperatura sensor will be activated for one-time sensing before
enabling booster. When all vollages are ready, the BUSY_N signal will retum 1o high.

{6) Power OMN MeEasure (PMES) (ROSH)

Action Wik | CD o7 D6 b5 D4 o3 Dz 5} Do
Imernal Bandgap Set 0 o o Q 0 0 o 1
This command enables the internal bandgap, which will be cieared by the next POF.

L=}
=y
T
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VDH_LVL{5:0]: Interal VDH power selection for KW pixel (Defaull valus: 111010b)

VDH_LVL Voltage VDH_LVL Voltage VDH_LVL Voltage VDH _LVL | Voliage
000000 24V 010001 58V 100010 92V 110011 126V
D000 26V 010010 6.0V 100011 g4V 110100 128V
000010 28V 010011 B.2V 100100 96V 110101 13.0V
000011 3oV 010100 8.4V 100101 98 Y 110110 3.2V
000100 32V 01001 BBV 100110 10.0V 11011 134V
0o01m 34V 010110 BBV 100111 - 102V 111000 136V
000110 36V 01011 70V 101000 104V 11100 138V
[ EE] gV 011000 T2V 101001 106V 111010 4.0V
001000 40V 011001 7.4y 101010 108V 111011 4.2 ¥
001001 42\ 011010 7BV 101011 1.0V 111100 14.4 ¥
001010 4.4V 011011 7.8Y 101100 1.2V 11110 14.6 V
001011 46V 011100 8.0V 101101 11.4 V 111110 148V
001100 48 0111 8.2V 101110 118V 111111 150V
001104 50V 011110 aav 104111 118V
001110 52V 011111 8BV 110000 120V
o011 54V 100000 2.ev 110001 122V
010000 56V 100001 a0V 1000 | 124V

VDL_LVL[5:0): Intemal VDL power selection for KAW pisel. (Default value: 111010b)
VDL_LVL Vollage VDL_LVL Voltage VDL_LVL Voltage | VDL_LVL

000000 2.4V 010001 58V 100010 9.2V 110011 126V
000001 28V 010010 5.0V 100011 9.4V 110100 128V
000010 DAV 010011 B2V 100100 A6V 110101 130V
000011 30V 010100 54V 100101 9.8V 110110 132V
000100 32V 010101 EBV 100110 100V 110111 134V
000101 34V 010110 6BV 100111 102V || 111000 136V
000110 36V 010111 0V 101000 104V 111001 138V
000111 38V 011000 T2V 101001 106V || 111010 140V
001000 40V 011001 TFAV 101010 108V 111011 142V
001001 42V 011010 76V | 101011 A10V 111100 144V
001010 A48V 011011 TRV 101100 A2V 111101 46V
001011 A8V 011100 BOV 101101 14V 111110 A48V
001100 A8V 011101 B2V 101110 116V 111111 150V
001101 50V 011110 BV 101111 118V

001110 52V [REEE BEV 110000 120V

001111 5.4V 100000 BBV 110001 122V

010000 56V 100001 B0V 110010 124V

VDHR_LVL]5:0]: intemal VDHR power selection for Red pixel. (Default value: 000011b)
VDHRA_LVL | Voltage | VDHR_LVL | Voltage || VDHR_LVL | Vollage | VDHR_LVL | Vollage |

000000 2.4V ﬂwg:li 58 W 100010 92V 110011 126V
000001 26V 010010 60V 100011 G4V 110100 128 Y
000010 2BV {_l;iﬂm 1 B2V 100100 96V 110101 130V
000011 3.0V 010100 6.4V 100101 9BV 110110 132V
000100 azy 010101 BEV 100110 100V 110111 134 V
[ 34V 010110 GAV 100111 102V 111000 136V
000110 36y 010111 TOV 101000 104 V 111001 138V
020111 3BV 011000 T2V 101001 106V | 111010 140V
001000 4.0V 011001 74 ¥ 01010 108 Y 111011 142V
001001 4.2V 011010 TE W 101011 11.8Y 111100 144 W
001010 4.4V 011011 TRV 101100 112 Y 111101 146V
001011 46V 011100 80V 101101 114V 11111 148V
001100 4BV 011101 B2V 101110 116 W 111111 150V
0011 50V Q11110 BAV w0111 118V

001110 52V 011111 86 W 110000 120V

001111 54Y 100000 R 110001 122V

010000 56V 100001 9.0 v 110010 124V
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(7) BOOSTER SOFTSTART (BTST) (ROGH)
Action wR|lco | D7 D6 D4 03 D2 D1 Do
0 0 1] 1] 0 ] 1 1 1] 06+
[1] 1 BT_PHA[7:6] BT _PHMA5:3] BT _PHA[2{] 17H
Booster Software Start Set 0 1 BT PHBI7:8] BT PHBi5:3 BT PHE[20] 17H
0 1 = - BT PHC1[5:3] BE_PHCI[2.0 17H
0 1 |PHCZEN - BT PHC2[5:3 BT PHC2[2:0/ 176
BT_PHA[7:6]: Soft stan period of phasze A
00b: 10Ms 01b: 20Ms 10b: 30Ms 11b: 40Ms
BT_PHA[5:3]: Driving strength of phase A
000b: strength 1 001 strength 2 010b: strength 3 011k strangth 4
100b: strength 5 101b: strength 6 1106 strength 7 111b: strength B (sirongest)
BT_PHA[2:0]: Minimum OFF time selting of GDR in phase A
(000 0.27Us 001h: 0.34Us 010b: 0.40Us 011b: 0.54Us
1008 0.80Us 101h: 1,540 1100 3.34Us 111b: 6.58Us
BT_PHB[T:6]: Soft start period of phase B.
00b: 10Ms 01b: 20Ms 106: 30Ms 11b: 40Ms
BT_PHB[S:3]: Driving strength of phase B
(00b: strength 1 (0 1b: strength 2 010b: strangth 3 011b: stremgth 4
100k strength 5 10180 strength & 1108 strength 7 111k strength 8 (sfrongest)
BT_PHB[2:0): Minimum OFF time setting of GOR in phase B
000b: 0.27Us 0016 0. 3405 D108: D.40Us 0116 0.540Us
100b: 0.80Us 1010: 1.54Us 1108 3.34Us 111b: 6.58Us
BT_PHC1[5:3): Driving strength of phase C1
000b: strength 1 001b: strength 2 010b: sirength 3 011b: strength 4
100b: strength 5 101b: strength & 110b: strength 7 111k strength B (strongest)
BT_PHC1[2:0]: Minimum OFF time sefting of GDR in phase C1
000b: 0.27Us 001b: 0.34Us 0100 0.40Us 011b: 0.54Us
1006: 0.80Us 101b: 1.540s 1100 3.34Us 111b: 6.58Us

PHC2EN: Booster phase-C2 enable
0: Booster phase-C2 disable

Phase-C1 seting always is applied for booster phasa-C.

1: Booster phase-C2 enable

If temperature > temperature boundary phase-G2{RETR[7:0]), phase-C1 setting & applied for booster phase-C.
I temparatire <= lemperatiune boundary phase-C2{RETH[7:0]), phase-C2 saiting & appled lor booster phase-C.

BT_PHC2[5:3]: Driving strength of phase G2

000b: strength 1 001b: strength 2 010b: strength 3 011b: strangth 4
100b: strength 5 101k strength 6 110b: strength 7 111k strength 8 (strongest)
BT_PHCG2[2:0]: Minmum OFF time seting of GDR in phase C2
000b: 0.27Us 0010 0.340Us 0100 0.40Us 011b: 0.54Us
1006: 0.80Us 101 1.54Us 1100 3.34Us 111b: 6.58Us
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(8) Deep SLEEP (DSLP) (ROTH)
Action wWrR|]co | o7 06 D5 Da D3 D2 D1 Do
ean i 01 o 0 0 0 0 1 1 1
il 0 ] 1 0 1 0 0 1 0 1

After this command is transmitted, the chip will enter Deep Skeep Mode to save power. Desp Sleep Mode will return to Standby

Mode by hardware resel. The only one parameter i a check code, the command will be executed if check code = 0Xa5.

(9) DaTA START TRANSMISSION 1(DTM1) (R10H)
Action WR|cD | D7 D6 D5 | D4 03 D2 o7 Do
0 i) 1] [i] 1] 1 0 0 0
Starfing daia ransmission g : Pin:eit Fnte]g Pi'x:elﬂ Pix:e]ﬂf Piv:e@ Fix:EE Fi;?_a-l? Fix:&IB I
i 1 JPixelin-7)|Pixalin-6)JPielin-5) P xelin-4) Pxeln-3) [Prelin-2 Pixeln-1)] Puxelin)

This command starts fransmitting data and write tham into SRAM.

In KW made, this command writes “OLD" data to SRAM.
In KWR mode, this command writes “EAW" dala to SRAM.
in Program mode, this command writes "OTP” data to SRAM for programming.

(10) DataStor (DSP) (R11H)

Action ] WR | CD D7 D& D5 D4 D3 Dz o1 Do
Stopping data transmission ? ? &Mﬂgﬂag g l:l 1 ? n 1

Check the completeness of data. if data is complete, starn to refresh dispiay.

Data_flag:

Data Rag of receiving user daia.

0: Driver didn receive all the dala.
1: Driver has already received all the one-rame data (DTM1 and DTM2).

After “Data Start” (R10h) or "Deta Stop® (R11h) commands and when data_flagw1, the refreshing of panel starts and BUSY_N

signal will bacome 0",

{11) DispLaY REFRESH(DRF) (R12H)

Action WR | CD o7 D& D5 D4 03 D2 D1 Do
Refreshing the dispiay 0 O 0 0 0 1 0 0 1 0
While user sant this command, driver will refresh display (dataVCOM) according to SRAM data and LUT.
After Display Refresh command, BUSY_N signal will bacome 0" and the refreshing ol panel starts,
(12) DATA START TRANSMISSION 2 (DTM2) (R13H)
Action W/R | CD o7 D& D5 D4 D3 b2 D1 oo
1] 1] - [1] E [1] =l [ _ 1 [1] | 0 1 1
. _ ] 1 Fixgli | Pixel2 | Pixel3 | Pixeld | Pixels | Pixel | Piel? | Pixeld
Starting data transmission o . - - - . - - . "
0 1 [Pixelin-7i§Piselin-gilPie in-5) Pivelin-g ) |Pizelin-3) |Pixelin-20fPiselin- 1] Poating |-
This command siars transmilting data and write hem into SRAM
In KW made, this command writes "NEW™ dala lo SRAM.
In KWR mode, this command writes “RED" data to SRAM.
www.good-display.com 19/55 10.85 inch Series




GooDisplay GDEM1085T41

{13) DuaL SPIMopDe (DUSPT) (R15H)

. v 0 0 [] 0 0 1 0 1 0 1
Slopping data tansmission —p—1— . - | WM EN JOUSPLEN] . - : . Joos
This command sets dual SPI mode.
MM _EN: Mkt inpul pin definiion enable.
0: MM input pin definition disable
1: MM input pin definition enable,
DUSP_EN : Dual SPl mode enable.
0 : Dual SPI mode disable zingle SPI mode)
1 : Dual SPImode enable
(14) AuTo SEQUENCE (AUTO) (R17TH)
Action WwrR|cD | D7 D6 D5 b4 D3 D2 D1 [=]
] 0 o o 1 0 1 1 1 e
Auto Saguence o - 3 3 5 o 3 5 3 Py

The command can enable the intemal sequence to execute several commands continuously. The steocessive execution can
minimeze idle ime to avoid unnecessary power consumption and reduce the complexity of host’s control procedure. The
sequence contains several operations, including PON, DRF, POF, DSLP

AUTD (0x17) + Code{0Xa5) = (PON - DRF - POF)
ALTD (0x17) + Code{(Xa?) = (POM - DRE > POF - DSLP)
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(15) VCOM LUT(LUTC) (R20H)

Action_ Iwrleo] or | os | os | o4 | b3 | o2 | o1 Do
0 | O 0 0 1 1] 1] 1] 0 0 I
[ T | LEVEL SELEGT-0 | LEVEL SELEGT-1 | LEVEL SELECT-2 | LEVEL SELEGT |-
1Buikd Look-up Table ftor VOOM 0 1 NUMBE R OF FRAMES-0 K
sfi‘ &mnﬁ“;‘:”&? o 1 1 NUMBER OF FRAMES.1
repeated 1 : g s 0 1 NUMBER OF FRAMES-2 -
0 1 NUMBE R OF FRAMES-3
0 1 TIMES TO BEPEAT

This command slores VOOM Look-Up Table with 10 groups of data. Each group containg information for one state and is stored
with 6 bytes (bye 2-T, 8~13, 14~19, 20~25, ...). while the sixth byte indicates how many times that phase will repeat.

Bytes 2, 8. 14, 20, 26, 32, 38 44, 50, 56:
Df7:6], D[5:4]. D{3:2], B{1:0]: Level Seleciion

00b: VCOM_DC

01b: VDH+ VCOM_DC (VCOMH)
106: VDL+VCOM_DC (VCOML)
11b: Floating

B 3-6, 8-12 15-18, 21-24_27-30, 33-36, 39-42, 45-48, 51-54, 57-60:
Number of Frames
0000 0000bL: O frame

1111 1111h: 255 frames
7,131 1,37 4

Times to Repeat
0000 00006: O time

1111 1111k 255 times:

It KR (KWR e, all 10 groups are used.
B KW/R=1 (KW mode), only 7 groups are used.
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(16) W2W LUT (LUTWW) (R21)
o | o 0 0 1 0 0 0 ] 1 P
Buid 0 ] 1 |LEVEL SELECT-0 JLEVEL SELECT-1 JLEVEL SELECT-2 | LEVEL SELECT-3 |-
White Look-up Table for waw | 0§ 1 NUMBER OF FRAMES.0
{43-byte command, o |1 NUMBER OF FRAMES-1
struciure of L:-y_tes 2=7 0 1 NUMBER OF FRAMES-2
repeated 7 fimes) o |1 NUMBER OF FRAMES-3
g |1 TIMES TO REPEAT

This command stores White-1o-While Look-Up Table with 7 groups of dala. Each group containg information for one state and is
stared with & bytes (byte 2~7, 8~13, 14=-19, 20-25, ...). while the zixth byte indicalez how many times that phase will repeat.

Bvles 2.8 14, 20, 26 32, 38
Level Salection.

00b: GND
O1b: VDH
10b: VDL
11b: VDHR

Number of Frames
0000 DO00D: O frame

1111 11118 2355 frames
Bvies7,13.19.25 31,37, 4%
Times o Repeat
0000 00000: O time

1111 11110; 255 times

If KW/R=0 (KWR mode}, LUTWW is not used.

IF KW/R=1 (KW mode), LUTWW i used.

www.good-display.com
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(17) K2W LUT (LUTKW/LUTR) (R22w)

— — —

Action WRJGO| or | o6 | 05 | oa | bs | bz | bi | Do |
] 0 4] o 1 o 1) o 1 Q e
Build {0 1 LEVEL SELECT-0r | LEVEL SELECT-1 } LEVEL SELECT-2 J LEVEL SELECT-3
Look-up Table for K2W or Red |0 1 NUMBE R OF FRAMES-0
{6 1-byte command, 0 1 NUMBER OF FRAMES-1
structure of bytes 2-7 0o | 1 NUMBER OF FRAMES-2
repeated 10.1imes) ] 1 MUMBE R OF FRAMES-3
0 1 TIMES TO BEPEAT

This command stores White-to-While Look-Up Table with 10 groups of data. Each group contains information for one state and is
stored with & bytes {byle 2-7, 8-13, 14-18, 20~25, ...}, while the sixth byte indicates how many times that phase will repeat.

Byles 2.8, 14, 20, 26,32, 38,44, 50. 56
Level Salection.

0tb: GND
01b: VDH
106: VDL

11b: VDHE
B ~8, 8~12, 15~18. 21-24, 27~ o 42, 45 1-54, 57

Number of Frames
0000 DO0Ob: O frame

1111 1111b: 255 frames
Bvles 7,13.10, 25 31. 37, 43 49, 55, 61:
Times to Repeal
0000 0000b: O time

1111 1111h: 255 times

I KW/R=0 (KWR mode), all 10 groups are used.
i KW/Ra1 (KW maode). only 7 groups are usad.

(18) W2K LUT (LUTWEK / LUTW) (R23H)
This command builds Look-up Tabile for White-to-Black. Please refer to K2W LUT (LUTEW/LUTR) for similar definition detais.
Regardiess of K\W/R=0 or KW/HR=1, LUTWK/LLITW is used.

(19) K2K LUT (LUTKK /LUTK) (R24H)
This command builds Look-up Table for Bliack-to-Black. Please refer to K2W LUT (LUTKW/LUTR) for simiar definition detais.
Regardiess of KW/B=0or KW/F=1. LUTEKAUTK ik used.
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{20) Boroer LUT (LUTBD) (R25H)

Action _LI._E_._.E!‘ o -5 2
0 0 1 0 [ 1 0 1 25H
=n LEVEL SELECT-) | LEVEL SELECT-1 | LEVEL SELECT2 | LEVEL SELECTS |
L g

NUMBER OF FRAMES-0
NUMBER OF FRAMES-1
NUMBER OF FRAMES-2
NUMBER OF FRAMES-3
TIMES TO REPEAT
This command slores border Look-Up Table with 7 groups of data. Each group conlains information for one siate and is slored
with 6 bytes (byte 2-7, 8~13, 14~19, 20-25, .. ), while the sixth byle indicates how many times thal phase will repeal.

B 2. 8,14, 20 2

Look-up Table tor Border
{43-byte commard,
Bytes 2~ 7 rapaated 7 times)

d-‘--ﬂﬁ

ﬂﬂﬂﬂﬁﬂﬂg

Level selaction.
BD_EN=0: 00b: VCOM 01b: VDH 10b: VDL 11b: VDHR
BD_EN=1: 00b: VCOM Mb: VBH{VCOM-VDL) 10b: VBLIVGOM-VDH) 11b: VDHR

- - - - - =

Number of Frames
0000 00000: Q frame

1111 1111b: 255 frames

Byies 7, 13,19, 25, 31, 37, 43
Times to Repeal
0000 0000b: 0 time

1111 1111k 255 times

Only 7 LUTBD groups are used in KW mode ar KWR mode.

(21) LUT OpTioN (LUTOPT) (R2AH)

Action fwmr | co o7 D6 DS D3 D3 D2 D1 | DO
0 | o 0 0 1 0 1 0 1 [
LUT Opiion 0 | 1 | STATE XON[B:8 : : . & s - o
g | 1 STATE_XON[7.0] 0

This command sels XON control enable
STATE_XOMN[9:0]:
Al Gate ON (Each bit controls one state, STATE_XON [0] for state-1. STATE_XON [1] for state-2 ....)
00 0000 0000b: no Al-Gate-ON
00 0000 0001k: State-1 AllGate-ON
00 0000 001 1h: Siate-1 and State? All-Gate-ON
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(22) KW LUTOpTion (KWOPT) (R2BH)

Action WR| CD o7 D& o5 o4 D3 D2 o1 Do
0 0 ] 0 1 0 1 0 1 1 AL
' 0 1 - - - - - ATRED | NORED J00+
KW LUT Option 3 - RWEH] = - - = " = s
0 1 KWE[7:0]
This command sets KW LUT mechanism option in KWR mode’s LUT and only valid in K/W/R mode,
{ATRED, NORED): KW LUT or KWR LUT selection control
ATRED NORED Description
0 o KWR LUT always
0 1 KW LUT only
1 0 Auto detect by red dala
1 1 KW LUT only

KWE[9:0]:

KW LUT enable control bits. Each bit confrols one state. KWE[0] for state-1, KWE[ 1] for stale-2. ... .
Al least 1 Enable Control bt should be selwhen KW LUT only is selecled in KWR mode.

00 D000 0001b: KW LUT enable in State-1

00 0000 001 1h: KW LUT enable in Stale-1.and State2

00 D000 101 1h: KW LUT erable in Stale-1, State2 and State-4

www.good-display.com
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(23) PLL ControL (PLL) (R30H)

Action WR|lcD | D7 06 D5 D4 ‘D3 | D2 D1 Do
. 0 o o 0 1 1 0 0 0 0 Joa
Confrolling PLL 5 1 - -~ - - F5Em g

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

FRS Frame rale FBS Frame rale
000 5Hz 10040 TOHz
o1 10Hz 1001 B0Hz
0010 16Hz 1010 50Hz
o011 Bz 1011 10Hz
0100 30Hz 1100 110Hz
oo 40Hz 111 130Hz
10 S0Hz 1110 150Hz
o1 RHz 1111 200Hz
Horizontal
> Hsyne | H_Active | .
i i S i e e e + I
bE
! £20 clocks '
e mm e T -
] i
Vertical
Vawne i V_Active i
e - |
DE fiaze= I
: 620 lines i
[ i i = e e 8
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{24) TEMPERATURE SENSOR CALIBRATION (TSC) (R40H)

0o | o 0 1 0 0 0 0 0 T
Sensing Temperature 1 1 |D10/757 ) D9/TS6 | D8TS5 | 07/TS4 D6/ 753 D5/ 15204/ TS1 D3/ TS50 o+
1 1 D2 D1 DD = : : : - b

This command enables internal or extemal temperalure sensor, and reads the resull,
TS{7:0): When TSE (R41h) ks sat fo 0, this command reads imernal temper ature sensor value.

D[10:0}: When TSE (R41h) is &1 to 1, this command reads extemnal LMTS lemperature sensor valie.
TSEOVD[10:3] | Temp. (°C) | [ TS[7OMON0:3] | Temo. (°C) TS[7:00/D[12:3] | Temp. (*C)
11100111 -25 0000_Do00 0 DoO1_100M 25
1110 1000 -24 0000 000 1 0Do01_1010 26
1130 100 23 00000010 2 0001_1011 27
1110_1010 -22 00000011 3 00D1_1100 28
1110 10N -21 00000100 4 0001_1101 29
1110 1100 -20 0000 0101 5 0001 1110 30
1110 1101 -19 0000 _0110 & poo1_1111 3
1110_1110 -18 0000_0111 7 0010_0000 22
1110 1111 -17 D000_1000 B 0010_0001 33
1111 0000 -16 (001001 9 001 0_0010 34
1111_0001 -15 0000_1010 10 0010_0011 25
1111_0010 14 000101 11 0010 0100 36
1111 _0011 -13 00001100 12 pot0 0104 az
1111 0100 -12 0000 1101 13 DO10_0110 38
1111 0101 -1 0000 _1110 14 0010 0111 39
1111 _0110 -10 0000 1111 15 0010 _1000 40
1111 0111 - 0001 _0000 16 00101001 41
11111000 -8 0001_000 17 D010_1010 42
1111 1001 -7 0001_0010 18 0010_1011 43
11111010 i 0001 0011 19 0o10_1100 44
1111 101 -5 0001 _0100 20 0o10_110 45
1111_1100 -4 0001_0101 I D010_1110 46
1111 1141 -3 0001 0110 22 0010 1111 47
1111 1110 - 0001_0111 23 0011 _ 0000 48
1111111 -1 0001_1000 24 0011 0001 43

{25) TEMPERATURE SENSOR EMABLE (TSE) (R41H)

Action wrRlco| o7 | ps | bs 04 | b3 | b2 D1 { DO
Enable Temperature Sensor 1] 0 1] 1 1] [i] [1] 1] 0 1 i
fOffzel 0 1 TSE - - = TO[30] by
This command selects Intemal or External temperaiursg Sensor.
TSE: Intemnal lemperalure Sensor switch
0: Enable (default) 1: Dizable; using external sensor.
TO[3:09: Temperature offset.
TOE0 Calibration TO[E0] Calibration
0000 b +0 (Default) 1000 B
nom +1 1001 -7
0010 +2 1010 -6
0ot +3 1011 5
0100 4 1100 -4
0101 +5 1101 -3
0110 +6 1110 -2
0111 *T 1111 -1
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(26) TEMPERATURE SENSOR WRITE (TSW) (R42H)

Action ‘WR | CD o7 D6 D5 04 03 Dz o Do
0 1 0 ] b (] (] ) (1] 7 b ke
Write External Temperatura 1] 1 WATTR[7:0] § 41
Sensor [i] i WMSB[71] 4 3
0 1 WLSRI7-0! o

This command writes the iemperatura sensed by the temperature sensor,
WATTR{7:6]: FC Write Byte Number

00b : 1 byte (head byte only)

01k 2 bytes (haad byte + pointer)

10b : 3 bytes (head byte + pointer + 1% parametar)

11b : 4 bytes (head byte + ponter + 1% paramater + 2™ parameter)

WATTR([5:3]: User-defined address bits (A2, A1, AD)
WATTR[2:0]: Pointer setiing

WMSB[7:0]: MSByie of wite-dala to external temperature sensor
WLSB[7:0): L5SByte ol write-data to edemnal iemperature sensor

(27) TEMPERATURE SENSOR READ (TSR) (R43H)

Action WiR | CD b7 D& D5 | D4 D3 | D2 | D1 Da
0 ] ] 1 Q ] 0 ] 1 1 L3k
Read Extegﬁ;;&;mp&ralure 1 3 ESE7.0] O
1 1 RLSR{70] Wie
This command reads the lemperature sersed by the lempemture sensor,
RMSB[7:0]: MSByte read data lrom external temperature sensor
RLSB[T:0]: LSByte read data from exiernal temperalure sensor
(28) PaneL GLASS CHECK (PBC)
Action jwmico] o7 Dé | D5 D4 D3 D2 [3]] Loli]
Pihiock Parel i L o 1 0 0 a 1 a 0 I
it N E n - : - m : - PSTA oo
This command is used to enable panel check, and (o disable alter reading result.
PSTA: 0: Panel check fail (panel broken) 1: Panel check pass
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{29) VCOM anp DaTA INTERVAL SETTING (CDI) (RS0H)
Action wr|lcp | o7 D6 D5 | D4 ] D2 D1 DO
0 i [i] 1 o § 1 0 i 0 0 |50l
Set Interval betwean — . . 4
VCOM and Data 0 1 BDZ - BDV]1:0] NZOCP - DOX[1:0] 5_..|
0 1 - - - ISU&ID CDI3:0] oTH
This command indicates the interval of VOOM and dala outpul. When setting the vertical back porch, the iotal blanking will be
kept (20 Hsync).
BDZ: Barder Hi-Z control

0: Border output Hi-Z disabled {default)
BDV[1:0] : Border LUT selection
KWR made (KW/R=0)

DO BOV[10] LT

00 LUTED

o [iE LUTR
10 LUTW
11 LUTK
00 LUTK

1 i LUTW

(Detault) 10 LUTR
11 LUTSD
KW made (KW/Au=1)
DOXo] BDW[1:01 LUT

00 LUTBD

3 [ LUTEW (1 = 0)
10 LUTWK (0 >1)
1 LUTKK (0 = 0)
00 LUTEK (0= 0)

1 o LUTWK_ (1=20)

(Detault) 10 LUTEW (0= 1)
11 LUTED
M20CP:

1: Border output Hi-Z emabled

Copy frame data from NEW data to OLD data enable control after display refresh with NEWOLD in KW mode.
0: Copy NEW dala to OLD data disabled (default)
DDX[1:0]: Data polarity.

Under KWH mode (KW/R=0}:

DDXj1] is for RED data
DODXJ0] s for KW data,

1: Copy NEW data lo OLD data enabled

DOX[1:0] | Data {Red, KW} LUT DOX[10] | Data (Red, KW} LUT
00 LUTW 00 LUTRH

01 LUTK 01 LUTR

e 10 LUTR 10 10 LUTW

11 LUTR 11 LUTK

00 LUTK 00 LUTR

o 01 LUTW 1" 01 LUTR

{Detault) 10 LUTR 10 LUTE
1 LUTR 11 LUTW
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Under KW mode (KW/R=1)

DOX[1]=0 is for KW mode with NEWOLD,
DDX[1]=1 is for KW mode without NEW/OLD.

DDX[10] | Data [NEW. OLD} LUT DoX[1-0] Data {NEW) LUT
i EE E_-:TE-.EI EE E;i " 0 LUTKW (13 0)
i1 LUTRE (1 = 1) 1 LUTWK {03 1)
o0 cnr? tﬁm E% :gﬁ 7 o LUTWK. (120
i :'1} tﬂm E? i 1; L LUTEW (0= 1)

SDEND: source driving ending
0: source driver channels output 2-frame OV at the end
1: gource driver channels keap the last state at the and
CDI[3:0]: VCOM and data interval

CD30] | VCOM and Data Imerval chi3:0] VCOM and Data Interval
0000 b 17 hsynie 1000 [

[T 16 100 [:]

0010 15 1010 T

0011 14 1011 &

0100 13 1100 5

o101 12 1101 4

0110 11 1110 3

0111 10 {Dafault) 1111 2

|
Internal
Veyne l YCOM needs (o be ready 1

‘before source data output

[
| i
Internal
mmil!l“"'l!li|"|l||||I|l|
I i
o SRy pInlp=isialy U
VCOM | oulput i
location {fix 1
vcuu;{m | Erame (N} VCOM X Fraeam
| i
| i
- /Frame (N+1
W“ﬂg;ﬂ 1: 1{ Frame (N) data :}- . an:i:ga+}
D setting
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{30) Low Power DETECTION (LPD) (R51H)

Action WR | CD o7 D& D5 D4 03 D2 m 0o
0 0 ] 1 1] 1 '] [] [7] 1 51h
Detect Low Power 1 ] 3 = = Fo
This command indicates the inpul power candition. Host can read this flag to leam the batiery condition,
LPD: Internal Low Power Detection Flag
0: Low power input (VoD < 2.5V, 24V, 2.3V, or 2.2V, selected by LVD_SEL[1:0] in command LVSEL)
1: Normal status {default)
5P LPD 15t Read
CSB
BUSY N
(31) END VOLTAGE SETTNG(EVS) (R52H)
Action WR | CD o7 D& b5 D4 o3 D2 {55 ba
: [1] [i] [1] 1 [[] 1 [1] 1] 1 0 59h
Enttiiage. Sating i ; - - |VCEND | - BOEND[I O] Joen

This command selects source end voltage and border end voltage after LUTs are finished.
VCEND: VCOM end voltage selection

Ob: VCOM_DC 1b: floating
BDEMND{1:0}: Border end vollage selaction

00b: OV O1b: OV 10b: VOOM_DC 11b: finating
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(32) TCOM SetrinG (TCON) (RG0H)
Action wrRlco | bor | Ds D5 | D4 | DB D2 p1 | bpo
Set Gate/Source Non-overiap |0 0 0 1 1 1] [t] 4] ] 0 50k
Period o ] 1 S2G[3:0] G25{3.0] 23
This command défines non-overlap period of Gale and Source.
S2G[3:0] or G2S[30]): Source to Gale/ Gate 1o Source Non-overiap period
S2G[3:0] or G2S[3:0] Period S2GIE0] or G25{30] Period
0000 b 4 1000 b 38
noo1 [ 1001 40
0010 12 (Dafault) 1010 44
0011 16 1011 48
0100 20 1100 52
0101 24 110 56
o110 28 1110 ]
0111 32 1111 64

Period Unit = 800 ns.

Source
G )

G (n+1)

—— Hine pericd —

X
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(33) ReEsoLuTioN SETTNG (TRES) (RG61H)
Action WHR | Cl b7 | Ds D5 D4 D3
0 1

o1 oo
] 1 G1h

HRESi9:8] 3h
0 0
VRES[98 02h
VRESIT:0) EAh

Set Display Resolution

lﬂrﬂa

_._.4_.¢»3

[=f (=] [a] o] =]

This command defines resolution setting.

HRES[9:3]: Horizontal Deplay Resolution (Value range: 01h ~&dh)
VRES[%:0]: Verica Display Resolution {Vake range: 001h - 258h)
Active channel calculation, assuming HST{20]=0, VS T[2:0)=0:

Gate: First eclive gate = G0,
Last active gate = VRES[S:0] - 1

Source: First active source =350;
Last active source = HRESS:31"8 -1

Example: 128 (source) x 272 (gate), assuming H3T[3:0]=0, VST[9:05=0

Gate: First active gale = 500,
Las! active gate =E3T1; (VRES[910] = 272 272 - 1= 271}

Source: First active source =50,
Last active source =5127; (HRES{F3]=16, 16"B -1 =.127)

(34) GATE/SOURCE START SETTING (GSST) (RE5H)
Action wn]wn o7 D& l Ds D4 1 D3 D2 (3] I oo
1 1 0 1] [F] 1

Tl

1] 0 0

0 1 - - - - - - H5 11881 D0h
Set Gale'Source Stan ] i HSTT7:3] o 0 0 ith
0 1 - - 1 - 1 - 1 - - VST[9:8] h
0 1 VET[7.0]
This command defines resolution star gale/source position.
HST[9:3]: Horizontal Display Start Position (Source). {Value range: 00h ~ 63h)

Y3T[9:0): Verical Display Start Posilion (Gate). (Value range: 000h - 257h)

Example - For 128(Source) x 240{Gatea)

HST[%3] = 4 (HET[90] = 478 = 32,
VET[9:0] = 32
Gate: Firsl aclive gale = G32 (VST[9:0] = 32},
Last active gate = G271 (VRES{9:0] = 240, VST[S:0] w 32, 240-1+32=271)
Source: First active source = 532 (HST[9:0f= 32),
Last active source = 5239 (HRES[2:0] » 128, HST[20] = 32, 1268-1+32=239)
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(35) Rewvision (REV) (R70H)
Aclion WRJCD | D7 D& D5 D4 D3 D2 D1 Do

1]

1

1

1

1

1

1

0 1 i 1 0 0 0 0 th

PROD_REV[23:16] FFh

PROD REV{15:8] EER

PROD REV7 ] FFh

LUT REV[23.16 |FEH

LUT _REV[158] FFh

LUT REV[7:0] FEh

1 CHIP REVIT:0]
The command reads the product revision, LUT revision and chip reviskon.

PROD_REV[Z3:0): Product Revision. PROD_REV]23:0]is read from OTP address 0x0BDD ~ OX0BDF or 0x17DD ~ 0x17DF.
LUT_REV[23:0]: LUT Rewiston. LUT_REV[23:0] i read from OTP address 0x0BE0 ~ 0X0BE2 or 0x17E0.~ (x17E2
CHIP_REV[7:0]: Chip Revision. fixed at 000011000

LUT/Chip Revision

0
i
1
1
1
1
1
1

(36) GETSTATUS(FLG) (R71H)

1] 0 1] 1 1 1 0 1] [i] 1 Th
Read Flags PTL_ | FG_ | Data_
- - | g Jre-enn] aisin | Fiag | Pon | PoF fsusvw

This command reads the IC status.

PTL_Flag: Partial display status (high: partial mode)
FC_ERR: FC master ermor stalus

PC_BUSYN: FC master busy stalus (Jow aclive)

Data_Flag: Driver has akeady received all the one frame data
PON: Power ON status

POF: Pawer OFF status

BUSY _NM: Driver busy status (low aciive)
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(37) Auto Measume VCOM (AMV) (RBOH)

Action WRJcD | b7 | b6 | os | ba | b | b2 | b1 [N
: o | o 1 0 0 0 0 0 0 [
T T e ] - - AMVT]1 0] XON_| AMVS | AWMV | AMVE Jion

This command triggers auto VOOM sensing mechanism,
AMNT[1:0]: Auto Measura VCOM Time

O0b: 3s 0b: 5= (default)
10b: 8% 1ib: 10s
KON: All Gate ON of Al

0: Gate normally scan during Auto Measure YCOM period. (default)
1: Al Gate ON during Auto Measure VCOM period.

AMVS: Source output of ANV

0: Source output 0V during Auto Measure VCOM period. (default)
1: Source oulpul VEHR during Auto Measure YCOM period.

AMY: Analog signal

0: Get VCOM value with the V¥ command (RB1h) (default)
1:Get VCOM value in analog signal. (Exdernal analeg to digital converter)

AMYE: Auto Measure ¥ COM Enable (THsabie)

0: No effect (default)
1: Trigger auto VGOM sensing.
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(38) VCOM VALUE (VV) (RB1H)

Action |wrljcD| D7 | D6 DS } D4 | D8 D2 o1 oo |
Automaticaly measurs VCOM |2 e e I
This command gets the VCOM value.

YV[6:0]: VCOM Value Outplt
VV [6:0] | VCOM Vollage (V) | VV[60] | VGOM Vollage (V) | VV][60] | VGOM Valtage (V) |
000 00G0b -0.10 001 10116 -1.45 011 01106 -2.80
000 D001b 0.15 001 1100b 150 0110111b -2.85
000 0010b 0.20 001 1101b 155 011 10008 -2.90
000 0011b -0.25 001 11100 -1.60 011 1001b -2.95
000 01006 -0.30 001 1111b -185 01110106 -3.00
000 0101b 0.35 010 0000b 1.70 0111011b -3.05
| 000 01106 0.40 010 00010 175 011 11006 -3.10
000 0111b 0.45 010 0010b -1.80 011 1101b -3.15
000 1000b 0.50 010 00110 -1.85 011 11106 2320
[ 000 10016 0.5 010 01006 190 011 1111b -3.95
000 107 0.60 010 0101b 195 100 0000b ~3.30
000 1011b .65 010 0110b 200 100 D001 -3.35
000 11006 0.7 GiD 0111b 205 100 0010b -3.40
000 1101b 075 610 10006 210 10000116 -3.45
[ 00011106 -0.80 010 1001b 215 100 01006 -3.50
| 000 11116 0.85 010 10106 220 100 0101b -3.55
001 0000b -0.90 010 1011b 225 100 0110k -3.60
001 00016 0.95 010 1100b -2.30 1000111b -3.65
001 0010b -1.00 010 1101b 235 100 10006 -3.70
0016011b .05 010 11100 -2.40 | 100 10016 -375
001 0100b .10 010 1111b 2.45 100 10106 -3.80
001 0101b_ .15 011 0000b 250 100 1011h -3.85
001 0110b .20 011 0001b 255 100 11008 -3.90
0010111b 1.25 011 0010b 260 100 11018 -3.05
0071 10006 .30 011 0011 265 100111 400
001 1001b 1.35 011 0100b 270 100 1111b 4.05
001 1010b 1,40 011 0101b 275
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(39) VCOM_DC Serring (VDCS) (R82H)

Action WR|CD | D7 D6 D5 D4 o3 D2 o1 oo |
0 | o 1 0 0 0 0 0 1 0 fon
Set VGOM_DC . - Vooem) ho
This command sels YCOM_DG value
VDCS[6:0]: VCOM_DC Setting
VDCS [6:0] | VCOM Volage (V) || VDCS [6:0] | VGOM Vollage (V] | VDCS [6:0] | VGOM Voltage (V)
000 0000b -0.10 001 1811 145 011 0110b -2.80
000 0001b 0.5 001 1100b 150 011 0111b -2.85
000 00106 -0.20 001 1101k -1.55 011 10006 -2.80
000 0011b 0.35 001 1110b 160 011 1001b -2.95
000 0100b -0.30 001 11116 -165 011 1010b -3.00
000 0101b 0.35 010 0000b 1.70 011 1011b -3.05
000 0110b 0.40 010 0001b 175 011 1100b -3.10
| 000 0111b -0.45 010 0010b -1.80 011 1101b -3.15
000 1000b 0.50 010 0011b 1885 011 1110b -3.20
000 1001b 0.5 010 0100b 190 011 1111b -3.25
000 10106 -0.60 010 0101b 185 100 D000b -3.30
000 1011b 0.65 010 01106 -2.00 100 0001 -3.35
000 1100b 0.70 010 0111b 2.05 100 0010b -3.40
000 1101b 0.5 010 1000b 210 1000011b -3.45
Q00 1110b -0.80 10 1001b =.15 100 0100k -3.30
00D 1111b 085 010 1010b 220 100 0101b -3.56
001 0000b -0.90 010 1011b 225 100 0110b -3.60
1.0001b 0.9 010 1100b_ -2.30 1000111b -3.65
001 0010b -1.00 010 1101b -2.35 100 1000b -3.70
001 0011b 1.05 010 1110b 240 100 1001b -3.75
001 0100b 1.10 010 1111b 245 100 1010b -3.80
001 0101b .15 011 0000b 250 100 1011b -3.85
001 01100 -1.20 011 0001h 259 100 1100b -3.90
001 0111b 135 011 0010b 260 100 1101b -3.95
001 1000b 130 11 0011 265 100 1110b 400
001 1001b 1.3 011 0100b 270 100 1111b -4.05
001 1010b 1.40 011 0101b 275
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(40) PARTIAL WiNpOW (PTL) (RS0H)

Action WiR | GD DT D6 D5 D4 03 D1 Do

o 0 1 0 0 i 0 0 0 0 N
0 3 . . = = - HRST[9:8] i
o l HRST[7:3 0 o 1 0 kon
0 . = | " = E | = B HRED[S:8] 1=h
— [i] 1 HRED{7:3] 1 i ] 1 iFh
Set Partial Window m 3 - I " | e I P L = i VRS T]98] 10h
[] 1 VRST[Z:0) e Joon
T 1 - B I - | " | - | WVRED[S:8]
I VRED{7.0] o

T s | o | = | - 1 - 1 - [p1 scanf

This command sets partial window.

HRST[9:3): Horizontal start channel bank. (Value rangea: 00h~63h)

HRED{2:3]: Horizontal end channel bank. (Vale range 00h~63h). HRED must ba greater than HRST.
VRST[9:0]: Verica start line. (Value range: 000h~25Th)

VRED[9:0): Verica end line. (Value range: 000h-257h). VRED must be greater than VRST.

PT_SCAN: 0: Gatesscan only nside of the partial windos.
1: Gates scan both inside and outside of the partial window. (default)

(41) ParTmiaL In (PTIN) (R81H)

Action wr|co | b7 D6 D5 D4 %) D1 Do
Partial In o | o 1 0 0 1 0 0 0 1

This command makes the display enter partial mode.

(42) PARTIAL OUT (PTOUT) (R92H)

Action WR | D o7 D& D5 D4 D3 D1 Do
Partial Out 0 0 1 0 0 1 0 0 1 0

This command makes the dispiay exit partial moda and anler normal mada.

(43) Procram Mooe (PGM) (RAOH)

Action WiR | CD D7 D& D5 D4 o3 D2 D1 Do lI
Enter Program Mode 0 0 1 0 i 1] 0 0 0 0 :

Aler this command is issued, the chip would enler the program mode.

Alter the programaming procedure completed, a hardware reset b necessary for leaving program mode.

{44) AcTivE PROGRAM (APG) (RA1TH)

Action WR| CD D7 D& D5 D4 03 D2 D1 Do
Activa Program OTP 0 0 1 0 1 0 0 0 0 1
Alter this command is transmifted, the programming state maching would be achvaled.

The BUSY_N flag would fall to 0 until the programming is completed.
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(45) READOTP DaTA(ROTP) (RA2H)

Action WA

c/D

D7 | Ds D5 D4 03 D2 01 DO

1 1 0 1] 0 1 1] A2
The dala of address Ox000 in the OTF =

Read OTP data for chack

The data of address 0x001 in the OTP

- ]

The dala o address (n-1) in the QTP

1]
1
1
1
1
1

1

The dala 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.

!

PGEM command (imto Program Mode)

l

DTM1T commmand {write dats)

Apply VPP=T.75V, then wait 10 ms

E

APG command | acthate program)

Check BUSY_N=1, remove VPP, then
o walt for VPP<3.00

ROTP command (check data)

Fall

comectnass 7 Skip (e OBFO™Tx0BFF

Pess

Firish, Resel )

The sequence of pragramming OTP.

www.good-display.com
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{46) OTP PROGRAMMING ADDRESS (PGAR) (RA3H)

Action WR o | o7 D6 D5 D4 o3 02 D1 Do
i 0 1 0 1 ] o ] o 1 1 Jaa
0 1 - - - ST_ADDR[12:8] X
OTP Programming Address il 1 ST ADORTO] —_ = 1]
I 1 1 - 1 - 1 END_ADDR[12:8]
AL L END_ADDR[710] FF

The command is set OTP programming memary start address and end addrass.
ST_ADDR [12:0}: OTP programming starl address.
END_ADDR [12:0}: OTP programming end address.
Example:
For Bank0 0x0000 (siar address) ~ 0x08BFF (end address), 3K byes.
ST_ADDR [12:8] = Ox00
ST_ADDR [7:0] = 0:D0
EMD_ADDR[12:8] = 0x0B
END_ADDR [70] = OXH
For Bank1 0x0C00 (start address) ~ Dx17FF (end address), 3K byltes.
ST_ADDR[12:8] = OO
ST_ADDR [7:0] = D30
END_ADDR [128] = 0x17
END_ADDR [710] = OXN
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{47) Cascape SETTHNG (CCSET) (REOH)

o ] 1 1 i [ 0 0 0 o__j=o
Set Cascade Option —1 - = - - . : TSFIX | GCEN Jon

This command & used lor cascade.
TSFIX: Let the value of slave's temperature is sama as the master's.
0: Temperature value is defined by internal temperature sensor [ external LM75. (default)
1: Temperalure value is defined by TS_SET{7 0] registers.
CCEN: Output clock enablefdis able,
0: Output 0V at CL pin. (defaull)
1: Qutput elock at CL pin to stave chip.

(48) POWER SAVING (PWS) (RE3H)
| Action wr|cp | b7 ' D6 | D5 |_ pa | o8 | o2 | o1 | oo
Power 1 1 1 0

savingiorvcoms L o | o 0 0 1 1 [ean
Source 0 1 VCOM_W[3 0] SD_W[3:0j 0h

This command & set for saving power during refreshing period. If the output voltage of YOOM [ Source is from negative o
positive or from positive 1o nedgative, the power Saving mechanism will be activaled. The active penad width is defined by the
following 1wo paramelers.

VCOM_W[3:0]: VCOM powersaving width (Uinit: line pariod)
voom_wiz:ol
R

WSYNC L

|
_CRI3:0]

VCOM ' Frame M VCOM

Source —( Frarme N Data >7

SD_WI[3:0]: Source power saving width (Unit 600ns)

S2G[A:0] G25[3:0]
Gate i
Source : Line N Data Ling (N+1) Data
s i e
SD_W[3:10]
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(49) LVD VoLtace SELECT (LVSEL) (RE4H)
Action WR | CD o7 D6 D5 D4 03 1 Do
il 0 1 1 1 0 1] 1] 1] =
i O = : - - . TVD_SEL[10]
LVD_SEL{1:0]): Low Power Voliage selection
LVD_SEL[10] LYD valie
0g 22V
a1 =23V
10 =24V
1 < 2.5V (defaul)
{50) Force TEMPERATURE (TSSET) (RES5H)
Action WR | CD o7 D& | D5 | D4 | D3 D1 Do
Force Temperature Value Tor 0 0 1 1 1 2 | o ] 1
Cascade [1] 1 TS_SET[7:0f
Thiz command is used for cascade 1o fix the temperature value of master and slave chip.
(51) TEMPERATURE BounDARY PHASE-C2 (TSBDRY) (RETH)
Action WR | CD D7 D& D5 D4 D3 o1 Do
Temperature Boundary Phase-|_C 0 1 1 1 1] 1 1 1 f
ca 0 1 TSBORY PHC2I70]

This command is used (o set the temperaiure boundary to judge whether booster phase-C2 is applied or not.
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8. Block Diagram

10.85 Inch EPD

B

.

n

%IZC bus

Temperature
Senser
Circuit

Data & control bus (SPI)

ﬁ;-{ MCU Circuit
12C bus

EPD
DC-DC
Circuit

(Optional) EPD va Ve
Capacitor | |Power Circuit
Circuit
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9. Typical Application Circuit with SPI Interface
DI
_ PREVGL e . <
| 2 cs?
MBRO530 c4 gg} g GDR
4. TuF/25V RESE
)
o)) J; 4“ [LC1o >%'¥&m
—) ; [ 475y TSCL
4.7uF/25V MBRO330 = TSDA
3 3vp—D2—2 s
- HOSY 0 | oo P2
33V L1 D3 B W o g;g‘ 1
, PREVGH - % DIC = 2
10uH 500mA(Max) g i3 S ©S = 3
ci MERU530 3 P SO e 4
|+ma5v Q1 4 TuE25V L2 spa s 5
L = SLGEEDE - C5 || 1uF25v 33V _[16 2?8?10 GND ?
= = | 7| 33V 2
RESE {ComuERsy 18| o
| VPP 3-wire SPI
’ Lcz % ;
R1 R2 | ||__1 (45w PREVGHZ1 zf}g
M 0470 [Lcs D |
| [47uF 725V PREVGL23 | vy
VCOM. 24 | oo
|| co ¥
| 1uF25v FPC24(0.5MM)

Part Name Requirements for spare part
C1—C10 0603/0805; X5R/XTR;Voltage Rating:Z=25V
R1. R2 0603/0805:1% variation, =0. 05W
D1—D3 MBR0530: l)Reverse DC Voltage =30V 2)Io=500m4 3)Forward voltage =430mV
Ql Si1308EDL: 1)Drain-Source breakdown voltage=30V 2)Vgs(th)<:1.5V 3)Rds(on)=400mQ
Ll refer to NR3015: Io=500mA (max)
Pl 24pins, 0. bmm pitch
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10 Typical Operating Sequence

10.1 LUT from OTP Operation Flow

System power

{

Reset the EPD driver

N\

FITI command

Power on

NS

Load image data

AV

display

AV

power off

NS

deep sleep

Turn off

Enter into deep
sleep mode

www.good-display.com
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10.2 LUT from OTP Operation Reference Program Code

System power

l (—) Display refresh

SPI (0x12)

Reset the EPD driver IC

Check BUSY pin 4—[

Command I

(0x41 ,0x00)

(0x40,temp) Power off
(Oxe0,0x03) SPI (0x02)
(0x0e5,temp)

l

l Check BUSY pin
Power on
SPI ( 0x04)

Deep sleep
Check BUSY pin ‘1

SPI (0x07,0xa5)
Transport B/W data
( 0x10&0x13)
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11. Reliability Test

NO Test items Test condition

1 Low Temp.Operation 0°C for 240 hrs

High Temp. High Humidity

2 60°C / 80% RH for 240 hrs
Storage
3 Thermal Shock Icycle: -25°C/30min ~ 60°C / 30min for 100 cycles
HighTempLowhumiditySt
4 | EEMPROWHIIIERSOE | 60°C/35%RH for 240hrs
High Temp. High Humidity
5 Operation 40°C/80%RH for 240hrs
Airt+/-4KV;Contact+/-2KV
6 ESD Gun Contact+/-2KV(HBMC:100pF;R:1.5k ohm)

Contact+/-200V(MMC:200pF;R:0 ohm)
(Naked EPD display,including IC and FPC area)

Frequency: 10-500Hz Direction: X, Y, Z
Duration: 1 hour in each direction

7 Vibration test

The test height is determined by the weight of the test object.
Weight <<20KG, drop height 1000mm

Weight <50KG, drop height 500mm

Weight <<100KG, drop height 250mm

8 Dropping test

Note: 1. Stay white pattern for storage and non-operation test.
2. Operation is black—white pattern, the interval is 150s.
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12.Quality Assurance

12.1 Environment

Temperature: 23x3TC

Humidity: 55+10%RH

12.2 llluminance
Brightness:1200~1500LUX;distance:20-30CM;Angle:Relate 45°surround.

12.3 Inspect method

[ e

TFT

12.4 Display area

Zone B
Zone A

Viewing area [ re L:I

12.5 Ghosting test method

Two-color ghosting is measured with the following transition: from a horizontal
2-scale pattern to a vertical 2-scale pattern. The listed optical characteristics
are only guaranteed under the controller & waveform provided by GOODISPLAY.

20
B

30mi
—

1) Measurement Instruments: X-rite i1Pro

2) Ghosting formula:

W ghosting: AL= Max (A L(W-W, B-W)) - Min (A L(W-W B-W))
K ghosting: AL= Max (A L(W-B, B-B)) - Min( A L(W-B, B-B))
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12.6 Inspection standard
12.6.1 Electric inspection standard
NO. Item Standard Defect Method Scope
level
) Display complete
1 Display Display uniform MA
%
Black/Whit i
2 ac e D<0.4mm,  negligible | Vil
spots inspection
04mm < D<0.7mm, N<6 ,
Allowed
0.7mm<D Not Allow
MI
L Visual/
W Inspection card | Zone A
3 Bla‘;k/o\?;hlte L<2.0mm,W<0.2mm  negligible
(No Is)witch) 2.0mm<L<8.0mm
0.2mm<<W=0.5mm
N<5 allowable
L > 80mm ,W > 0.5mm is not
allowed
4 Ghost image Allowed in switching process MI . Vlsuql
spection
Flash spots/ Flash spots in switching, Allowed
5 Larcer FII’)L size FPL size larger than viewing area, MI Visual/ Zone A
& Allowed Inspection card | Zone B
6 Display All appointed displays are showed
wrong/Missing | correct
MA . Vlsuql Zone A
nspection
Short circuit/
7 Circuit break/ | Not Allow
Display abnormal
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12.6.2 Appearance inspection standard
NO. Item Standard Defect Method Scope
level
A L L
I/J’. R
B/W spots 9 w
/Bubble/ L Sl Visual
! Foreign bodies/ D=l MI inspection e
Dents D<0.4mm, negligible
0.4mm<D<0.7mm, N<6 allowable
D>0.7mm, Not Allow
Zone A
2 Glass crack Not Allow MA Visual Zone B
. . / Microscope | Zone A
3 \Dirty Allowed if can be removed MI Zone B
X<3mm,Y<0.5mm And without
affecting the electrode is permissible
Y \,\' .‘;[//
Chips/Scratch/ ?\{,/{ Visual Zone A
4 MI .
Edge crown / Microscope | Zone B
2mm<X or 2mm<Y  Not Allow
NI Wadth
—p
Length
W<0.1mm,L<5mm, No harm to the
electrodes and N<<2 allow
. Visual
. Zone A
5 TFT Cracks y MA / Microscope Zone B
Ny
Not Allow
Visual Zone A/
6 Dirty/ foreign Allowed if can be removed/ allow MI / Microscope | Zone B
body
7 FPC broken/ FPC Visual
oxidation / MA yisua Zone B
/ Microscope
scratch
Not Allow
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L<2.0mm,W<0.2mm negligible
2.0mm<<L<8.0mm

Visual

Zone A/

8 B/W Line 0.2mm<W<0.5mm MI / Microscope Zone B
N<<5 allowable
L>8.0mm ,W>0.5mm is not
allowed
TFT edge bulge TFT edge bulge: i
9 /TFT cl%romatgic X<3mm, Y<g 0.3m1;gn Allowed MI Ylsual e
. ) . / Microscope Zone B
aberration TFT chromatic aberration :Allowed
D<0.3mm, allow
Electrostatic 0.3mm<D<0.5mm ,n<4 allow Visual
10 - D>0.5mm is not allowed MI . Zone A
point ) o / Microscope
(n=<10 items are allowed within 5
mm in diameter)
PCB damaged/ PCB (Circuit area) damaged Not .
11 Poor welding/ Allow MI Visual Zone B
Curl PCB Poor welding Not Allow / Ruler
PCB Curl<1%
Edge Adhesives H<PS surface
(Including protect film) Edge
. adhesives seep in<1/2 Margin width )
12 Edge glue height/ Length excluding MI Vlsuql Zone B
Edge glue bubble | gyo0 adhesives bubble: bubble Inspection
Width
<1/2 Margin width; Length
<0.5mm. n<5
13 Protect film Surface scratch but not effect protect MI Visuql Zone B
function, Allow Inspection
Thickness<PS surface(With protect
film): Full cover the IC;
- Shape: Visual
14 Silicon glue The width on thg FPC<0.5mm MI Inspection
(Front) The width on the FPC<<
1.0mm (Back)
smooth surface, No obvious raised.
Warp degree AP
15 (TFT substrate) Nier it MI Ruler
t<<2.0mm
Color difference
in COM area Visual
16 . . .
(Silver point Allowed Inspection
area)
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13. Packaging

DATE 2021. 07. 06
EPD PACKING INSTRUCTION
CHECKED
APPROVED
P/N Customer Code Ref. P/N Type | PKG Method | Marking |Surface Marks Pull Tape
GDEM1085T41 GLASS | Blister| BACK None YES
Packing Materials List 2PCS/LAYER, 20LAYER/CTN, TOTAL 40PCS/CTN.
i Model £ ials t Jni
List ode Materials| Q ty Fnlt Pull tape:
Carton TH# 417%362%229 mm | corrugate 1 Piece
[nner Carton|7#(INNER)400%343 #95 mm | corrugate 2 Piece
Blister PET 22 Piece
Thin foam 304. 675267, 17+T1.571. 8\M EPE 20 Piece
Antistatic - . T
vacuun ba 450%590%0. 075 2 Piece -
Foam board EPE 3 Piece \—u—/
PULL TAPE 16%5%T0. 05 40 Piece
Detail:

The blister box is rotated

Blister box: N
for placement

Ngt?. th§re are.20 layers of products, A, Antistatic
divided into 2 inner boxes, and an empty Thin foam vacuum bag

blister box is placed on the top of each Blister égg
inner box, so the number of blister boxes
is 22 Foam board Fixed with rubber bands

PUT IT INTO 7# INNER CARTON @

INNER BOX LABEL

W5 7# INNER CARTON
\r HE
PUT TWO 7# INNER CARTON
| — S INTO 7# CARTON
- L
T# CARTON
&
J [ Packing belt
> rol

QUANTITY: 2PCS

Shipping marks
customer’ s req:

cording to Epaper _Identification
renents

e qc: Pass
Model No.

Quantity.__ pes
Date:

Carton No. of
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14. 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) Good Display ‘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. More details, please click to the following links:

STM32 https://www.good-display.com/product/219.html
ESP32 https://www.good-display.com/product/338.html
ESP8266 https://www.good-display.com/product/220.html
Arduino UNO https://www.good-display.com/product/222.html
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15. 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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16.

(1)
(2)
(3)
(4)

(5)

(6)

Precautions

Do not apply pressure to the EPD panel in order to prevent damaging it.

Do not connect or disconnect the interface connector while the EPD panel is in operation.
Do not touch IC bonding area. It may scratch TFT lead or damage IC function.

Please be mindful of moisture to avoid its penetration into the EPD panel, which may
cause damage during operation.

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

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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