GooDisplay

oy a . . .
S ity Al .
» . . .
) A ’ -
.
& S ¢
R i - .
P , X ’ 4
ry - - . ' ’'y f
- o " |
. . "
4 . ’
A o
po- 5 . '
. v . . 5
i - L
. j ’
¥ . . » .
. . . ’ » . .
X L g , o‘ :' ’ . ]
s 3 B 3 o’ o
> . (N R . 7
.
L N e . - .
° > o ¢ . J . -~
" e . L] - .
- AT ~ i P l'. . » » .
- T . o 2t | : . '
Ay W . é . A A .
% > L4 . . . ‘e .
3 . - o 3 . ‘ 4
5 - % g . A
TS : O 5
A ’ ..
4 . ’ . . L4
» . . :
in L
. o o - 4 -
. > z -
4 » ' - . p : | L
. & e 4 - «”
» .
‘ »
- ' > Lo
? ‘ -
. 3} 9 =
e’ . : ' ‘ .
Pa o -2 oi® 9
- . - e .
o - . ’ 2 4 s
- .. v . . t » '
.’ Lo g . -3 »
s >
p 3
|
|
’ 0
cmm .
:
| 1
3 -
; D
1 5 I i h

E-paper Display Series

= © GDEMO154F51H
=]

GooDisplay Dalian Good Display Co., Ltd



GooDisplay GDEMO154F51H

Product Specifications

|

“| HAMBURGER

Customer Standard
Description 1.54"” E-PAPER DISPLAY
Model Name GDEMO154F51H
Date 2024/05/20
Revision 1.0
Design Engineering
Approval Check

No.18, Zhonghua West ST,Ganjingzi DST,Dalian,CHINA
Tel: +86-411-84619565
Email: info@good-display.com
Website: www.good-display.com

www.good-display.com 2/56 1.54 inch Series


mailto:info@good-display.com

GooDisplay GDEMO154F51H

CONTENTS

O YT g VT 4
2. FRATUIES i 4
3. Mechanical and Optical Specification ..o 5
4. Mechanical Drawing of EPD Module .......ccoviiiiiiiiiiiiii i aaea 6
5. Input/output Pin ASSIGNMENT ... 7
6. Electrical CharacteristiCs ......ooviiiii e 8
7. ComMMaANd Table ... 13
S T = 1 To Yol X B T 1= | =1 o P 44
9. Typical Application Circuit with SPI Interface..........ocovviiiiiiiiiiiiiiiciee e 45
10 Typical Operating SEQUENCE ....vviiiiiei i rie e s ae e saanee e aanneens 47
11, Reliability Test. i e 49
12, QUAlIEY ASSUIANCE oottt ettt e et a e e et e a e e aane e e aannes 50
13. Matached Development Kit....o.viiiiie i 54
14. Handing, Safety, and Environment Requirements.........cccvviviiiiiiiiniinnnnns 55
15, PreCaAUtIONS. e 56

www.good-display.com 3/56 1.54 inch Series



GooDisplay

GDEMO154F51H

1. Over View

GDEMO154F51H is an Active Matrix EPD all-in-one driver with timing controller for

ESL. The sources have 2-bit outputs per pixel to support white/black/red/yellow. The 1.54 inch

active area contains 200%200 pixels. The module is a TFT-array driving electrophoresis display, with

integrated circuits including gate driver, source driver, MCU interface, timing controller, oscillator,

DC-DC, SRAM, LUT, VCOM. Module can be used in portable electronic devices, such as

Electronic Shelf Label (ESL) System.

2. Features

€200%200 pixels display

#High contrast High reflectance

4 Ultra wide viewing angle Ultra low power consumption
#Pure reflective mode

#Bi-stable display

4 Commercial temperature range

@ Landscape portrait modes

# Hard-coat antiglare display surface

# Ultra Low current deep sleep mode

4 On chip display RAM

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

# Scrial peripheral interface available

@ On-chip oscillator

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

voltage

2
#1 C signal master interface to read external temperature sensor

#Built-in temperature sensor

www.good-display.com 4/56
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3. Mechanical and Optical Specification

Parameter Specifications Unit Remark
Screen Size 1.54 Inch
Display Resolution 200(H)*200(V) Pixel DPI1:189
Active Area 27.00x27.00 mm
Pixel Pitch 0.135x0.135 mm
Pixel Configuration Square
Outline Dimension | 31.80(H)x37.32 (V) x1.00(D) mm
Weight 2.23+0.5 g

Temperature Range°0) 10-19 | 20-29
64 63 63 63

TYP L*
MIN L* 62 62 62 62
White State e <0 <0 0 <0
b* <2.5 <2.5 <2.5 <2.5
TYPL* 9 9 9 9
Black State MAXL® 11 11 11 11
a* <9 <9 <8 <10
MIN L* 23 23 24 23
TYP a* 36 38 40 40
MIN a* 34 34 38 38
MAX b* 34 34 34 34
MIN L* 50 50 54 54
TYP b* 55 63 66 66
Yellow State MIN b* 33 36 60 60
MAX a* 18 18 18 18
Ghosting <2 <2 <2 <2 delta E

Notes: 3-1. Luminance meter: Eye-One Pro Spectrophotometer.
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4. Mechanical Drawing of EPD Module
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GooDisplay GDEMO154F51H
5. Input/output Pin Assignment

No. Name I’o Description Remark

| NC Do not connect with other NC pins Keep Open
2 GDR O | N-Channel MOSFET Gate Drive Control

3 RESE I | Current Sense Input for the Control Loop

4 NC Do not connect with other NC pins Keep Open
5 VDHR C | Positive Source driving voltage(Red)

6 TSCL O | I12C Interface to digital temperature sensor Clock pin Note 5-6
7 TSDA I/O | I2C Interface to digital temperature sensor Data pin Note 5-6
8 BS I Bus Interface selection pin Note 5-5
9 BUSY N O | Busy state output pin Note 5-4
10 RST N I | Reset signal input. Active Low. Note 5-3
11 DC I Data /Command control pin Note 5-2
12 CSB I | Chip select input pin Note 5-1
13 SCL I Serial Clock pin (SPI)

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

15 VDDIO p I:C())I\Iz:lzrctselép‘p;]li};hf({; érllterface logic pins It should be

16 VDD P | Power Supply for the chip

17 GND P | Ground

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

19 VPP P | FOR TEST Keep Open
20 VSH C | Positive Source driving voltage

71 VGH C E]osvglelr Supply pin for Positive Gate driving voltage and

22 VSL C | Negative Source driving voltage

73 VGL C i’/(ggﬂ;/{ S;lf(};l\}; sl,)ﬁn for Negative Gate driving voltage

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

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

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

the data at SDA will be interpreted as command.

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.

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 Ratin

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3 to +6.0 \Y
Logic Input voltage VIN -0.3 to VCI1 +0.3 \
Operating Temp range TOPR 0 to +40 °C.
Storage Temp range TSTG -25 to+70 °C.
Optimal Storage Humidity HST Go 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 storage time is within 10 days for -25°C ~ 70°C.

The display screen should be kept white and face up.
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6.2 Panel DC Characteristics

The following specifications apply for: VSS=0V, VCI=3.0V, TOPR =23°C.

Parameter Symbol Condition ;:li) pi::cab Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - A%
Logic supply voltage Va - VCI 23 3.0 3.6 v
Core logic voltage Vop VDD 23 3.0 3.6 \%
High level input voltage Vi - - 0.7 vCI - vl \Y%
Low level input voltage v - - 0 - 03ver| v

i IOH = 400Ma - VCI - -
High level output voltage Vou -0.4 v
Low level output voltage VoL IOL = -400Ma - - > E}EE \%
Typical power Prvp Ve =3.0V - - 9 - mW
Deep sleep mode Pstry Ve =3.0V - - 0.0012 - mW
Typical operating current IoprI_VC Var =3.0V - - 3 : mA
Full/Fast update time - 23 °C - - 20/12 - sec
DC/DC off
Idslp_Vc No clock _ _
Deep sleep mode current . No input load 0.4 1 uA
Ram data not retain

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

4 scale pattern.

:>_
I

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.

4. Electrical measurement: Tektronix oscilloscope - MD03024,

Tektronix current probe-TCP0030A.
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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: 1 stands for rising edge of signal

Figure 6-3-1: 4-wire SPI mode

CSB_l I—— ’— ,_

Drver)
|

spA @@@@@@ EOCCCCCOOENOCOSCOOC Gl

parameter s parameter
—— > -

»

CSBcanbe “H' between parameter/ CSBcanbe “H” between parameter/
command. And SCL, SDA. DV/C are invalid parameter. And SCL. SDA, D/C are
during CSB=" H" invalid during CSB=" H"
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6.3.3 MCU Serial Interface (3-wire SPI)
Function CS# D/C# SCL
Write command L Tie 1
Write data L Tie 1

Note:

CSsB

Host
(MPU to scL
Driver)

SDA

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

1 stands for rising edge of signal

Figure 6-3-2: 3-wire SPI mode

—
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o

UL LLELELY ]

Command

—— parameter

P LU LS
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—— |

PLALE LTS LALE LA
@@G@@@@@@

parameter

<

CSE can be "H’between parameter/
command. And parameter/ command in

SCL and SDA are invalid during CSB="H".

CSE can be "H’between parameter/
parameter. And parameter/ parameter in

SCL and SDA are invalid during CSB="H".

6.3.4 Interface Timing

CSB

\.'1:':(3X
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SCL
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- TDCS »
DiC il
Tsps | Tson
#
SDA G 3
B o o K X =X, X wX
4 pin senial interface characteristics(write mode)
CSB —mn f:/fj
baa = Y g
Tess Tsevew Tesn Teaw
T Tsc
SCL ‘#TSHW Af T
Tocs Toca
« " [«
r /" N
c P !T—
Tacc Tacc Tou
| — [ f—
s 4 p!
(Dsc[)){?r)—z D7 X D6 X D5 X p X Do X:
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7.Command Table

R/W: 0:Write Cycle 1:Read Cycle D/CX:0:Command/1:Data D7~D0:-:Don’t Care
1)ROOH (PSR): Panel setting Register

ROOH Eit
InstFara |RAN|DICK] OF D6 05 D4 03 oz D1 00 |Code
PSR w 0 0 i Q ] 0 0 i i 00H
[ 1™ Parameter | w 1 RES[1] | RESIO | PST_MODE E unD SHL SHD M | RST_ M | oFn
" Parameter | W 1 |t Een : FOPT WOMZ  |TS_AUTO| TIEG MORG [wve_Lutz | ooh

MOTE: =" Don't care, can be set to VDD ar GND lewel

Description =The command defines as :

1" parameter

Bit MName Description
RST_M function

i RST N 1: no effed . (defaulf)

= 0: Booster OFF, Register data are set to their default values,

and Source/Boder/Veom: floating
SHO_M function

4 SHD N 0 : Booster OFF, register data are kept, and Source/BoderVocom
ame kept OV or floating.
1 : Booster on. (default)
SHL function

3 SHL 0: Shift left; First data=Sn—5n-1 — . —=52-+Last data=31.
1: Shift right: First data=51--=52 —__—+5n-1—Last data=5n.
(default)
UD function

3 ub 0:Scan down; First ine=Gn—Gm=1 — .. —=G2—+Last line=G1,

1:Scanup; Fimst line=G1—+G2 —_..—=Gn-1—Last line=Gn.

(default)

Power switch operation mode

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

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

Resolution setting

00: Display resolution is 176x296 (default)

7-6 RES[1,0] |(01: Display resolution is 128x296

10: Display resolutionis 128x250

11: Display resolution is 112x204

5 PST_MODE

www.good-display.com 13/56 1.54 inch Series
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2" parameter

Bit MName Description

WCOM status fundion

0 : Mo effect

1 : After refreshing display.the output of VCOM is set to floating
automatically  (default)

WCOM status fundion

0 : No effect (default)

0 VC_LUTZ

L HORG 1 : After refreshing display, VCOM is tied to GND before power
off
iGN power off status function

2 TIEG |0: Mo effect (default)

1 : Power off, WGEN will be tied to GND

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

3 TS_AUTO | activated automatically one time.

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

WOOM status function
4 WCMZ (0 : Mo effect (default)
1 : VCOM is always floating

FOPT function
0: Scan 1 frame after waveform finished(default)

- FORT 1. Mo scan after wave form finished and switch the source channel
output to Hiz.
LUT selection setting
7 LUT_EN |0 : Using LUT from MTP{defaull)

1 o Using LUT from register

Priofty of VCOM setling: VCMZ > NORG > FOPT > VC_LUTZ

FOHT sethng is part of refreshing display.
FOFT: Power off loating.

Motes:

1. Non-select gate line kesp at VGN for DEP/DRF and A

2. Dummy source line follow LUTC for DSP/DRF

3. When SHO_N become low, DCDC will tum off. Register and SRAM data will keep until
YOO turm off. 50 output and VOO M will base on previous condifion. It may have two
condition:0V or floating.

4. When R5T_N become low, driver will reset. All register will reset to default value. All of
the driver's functions will disable. SourcelGate/Border™COM will be released to floating

Restriction

2) RO1H (PWR): Power setting Register

www.good-display.com 14/56 1.54 inch Series
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RO1H Bit
InstiPara RAW | DICX o7 85 D5 D4 D3 D2 o Do Code

PR W 0 0 ] 0 i) 0 0 D 1 O1h
1* Parameter | W 1 2 : - - |v_mODE|vSC_EM|VDS EN |VDG_EN| OTh
2" Parameter | W 1 = 2 3 = = - |vernp|vern py|  oon
3 Parameter | W 1 - WEPL_0 0] 00h
4% Parameter | W 1 z VEP 1 [60] 00h
5" Parameter | W 1 E VEN_1 |52 00h
6" Parameter | W 1 - VSPL_1 [B:0] 0h

MOTE: °-" Don't care, can be set to VDD or GND level

Description =The command defines as :

1* Parameter:

Bit Mame Description
Gate power selection.
0 VDG EN 0 : Extemal gale power from VWEPAGN pins.
= 1 | Imernal DCOC function for generate VWGPVGH. (defautt)
Source pover sedection,
1 VDS EMN 0 : External source power from WSPAYSN pins.

1 : Intermnal regulator function for generate VEPVEN (default)

Souwce LV power seledion,
2 VoG _EN 0 - Exlemal source power fom VSPL pins
1 - Imiemal reguisior function for genersia VSPL (defandt)

Source Power switching mode
NV MODE 0 MocheDde T}
— . hh'-_p’E -

{5 ]

2nd Parameler:

Bit Mame Description
WGPN Voltage Level,

I00: WEP=20v, VGN="20v (default)

1-0 YVGPM 01: VGP=1T v, VGN=1Tv

10: VEP=15 v, VEN=15v

11: WEP=10 v, ViEN=10v

www.good-display.com 15/56 1.54 inch Series
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Zd & 41h & 6th Parameter: Inlemal VSP_1AMSPL_O7 VEPL_1 power sabaction

Bil | Mama D seriolion
Infornal WEP B VEPL power salocfion
e ad] wWoltsge i) bl [G10] Waltage ] bl [E10 wiolage )
0000000 |00k 3 glai0ot (2| 7 1010010 [ 8% | 112
0000007 |Gtk | ad 0101070 |2Ah| 72 1001 | 5ah | 1.3
oooomn oen | a2 (ot [2am]| 73 101000 [ 5 | 1.4
0000011 |O3n | a3 0a1100 [2Ch| T4 1070701 |58 | 1.5
0000100 |0 | a4 0101101 [20h| 75 1010 |58 | 1.8
e e 0101110 |2Eh| 78 1010911 | 5 | 1.7
0000110 |0Gn || A& REECI L 1011000 | 58| 1.8
0000111 |omh| a7 0110000 |30h | 78 1011001 | 5ah | 1.9
0001000 |0 |  aa 0110001 3| 78 11010 [5en]| 12
oogion |om |  as 011000 |32k [ 10l [sen| 12
DOOTHT |04 4 0110011 |33 | af 1041100 |sch| 122
o0aiinT |oBn| 4l M EEEE 11101 |60h| 123
0001100 |0Ch| 42 R EE ECE 1011110 |5Eh| 124
0001101 |GOn| 43 R AET W11M1 |5Fh| 125
0001110 |0Eh| 44 onoit |am| as 1100000 |60h | 128
0001111 |OFh| 45 0111000 |38h | &4 HO00OH |&ih | 127
00000 |10h | 48 R EE 1100010 | & | 128
= 0010001 [11h | 47 oiii0io |3AR[ 48 10001 B3 | 125
W= Coptooma |12 ] 2a 011011 |38n| &9 1100100 | Bah 13
) e g [ 0000t |13 ] a8 0111100 |3Ch g N (&8s | 131
&0 & [Tonwmioo |1 5 ofiiiol |aoh|  ad 10010 |66 | 132
Ve Mogaoior |18 51 0111110 |3ER| 42 100111 |6 | 133
ool [1an | 52 oiiin |aFm| a3 1101000 [Ban | 134
o101t (1| 63 1000000 |20n | a4 101001 |6 | 135
0011000 |80 | 64 1000001 |&1h | 85 1101010 |B&h| 136

0311001 | 190 5.5 1000010 (42 98 1101011 |88R 137
0011010 |1Ah 58 1000011 (43 a7 110100 |6CH 138
03111 |18k 57 1000100 |44 948 1110t |66 13.9
0011100 [1Ch 5.8 10001 (450 449 111110 |6Eh 14
011101 106 59 1000110 48R 10 1101111 |8Fh 14.1
0311110 |1Eh 8 1000111 [4Th 101 1110000 | 7 2
0011111 |1Fh a1 1001000 (487 102 1110001 | Tk 14.3
0100000 | Xk a2 1001001 (49R 103 11000 | T2 T4
01000 |21k 83 1001010 |4k 1104 110011 | 73" 14.5
0100010 | 2 a4 1001011 |4Bh 10.5 1110100 | 7 4.8
0100011 |23 8.5 1001100 [4Ch 1108 1110101 | 75h 14.7
0100100 | 24n [t} 1001101 4Dk 107 11010 | Mh 1A
10011 |25 ar 1001110 | 4ER 108 1Ma | 7 148
00110 |28 848 1001111 [ &Fh 10.9 1111000 | 78 15
000111 |2 aa 1010000 |50 1
000 |28 T 1010001 51k 1.1

atker 15
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A Paramaler |meamal VEN_1 power selaciion

Bil' | Mame Deseription
Enternal VEN power solaciian

= b f=Raj] Woltagei ki [A] Winltage ) AT R ] viallage

0000000 | 006 r 01010 |29 | 71 000 | 5 | 12
200000 [0tk | -ad 0101010 [2an| =72 [1mooii [sm] 13
o |owm| a2 |owion el 273 [0w00|ss] 14
0000011 |03 | .33 | @04100 [2Ch| .74 [1010101 |58 | 115
0000100 |04 | .34 | 0101101 [20h| -7.5 |[100110 [GB6n| -118
001N |06 | -3& | @010 [2ER| .78 [ 10011 S| 11T
0000110 [08n | -38 | 0111 |@Fh| 7.7 | 1011000 [S@| 118
200111 [0 | -37 [01w0000 [3m| .78 [1mi00 [8n] -8
o00i000 |o8n | .3 |owwoo0d [3m| -me  [1oi010 [san] a2
o |om| -39 [ oooo [3m 4 1011011 [58n| =121
Q0T [0An i M10011 (33| A1 1011100 |5CH| -122
MMt [oEn| -4 0110100 |34 | -A2 [10101 [5Dh| -123
Q01100 [0Ch| -42  [0110101 [3&| A3 101110 |58 | -124
010 [0on| -43 [ 01io10 [36n| -84 I |5Fh| =125
woiiin foen| -4 [onmn [am| A5 [1100000 (8] -128
a0t111 [oFn| -25 [o11w000 [38n| -A8  [1wo0m [em]| -127
0010000 [10h| -28 |0111001 |38k | -8.7 |1100010 [&n| -128
001000 [11h| -&7 | 0111010 [3ak| B8 [ 1100011 [&E | -128
00100 [t | 28 [onimi [38n| -B8 1100100 (8| .13

. ~ 00101 (13| -8 | 011100 [3Ch & 110M0 |65 | =131

&0 | VSNt (rogigio0 [an & Ofiiod [30h| -a1 | 1100110 |68 | 132
O |15 | A1 010 [3En| a2 1100111 [&mh | -133
Q00110 |18 | .52 ottt |3n| .23 [1101000 |60 | 134
0010111 [17h| =53 | 1000000 |40h| -84 | 1101001 |89n| =135
0011000 (18| 54 | 1000001 [4ih| -%5 |1101010 |[GAn] =138
001100 [19h| -5.5 | 1000010 |42h| -9.8 | 1101011 |8@n| =137
a0 [1an| <54 1000011 |43 | -&7 [1101100 |6Ch| -138
a0l [ien| -7 [100moo [4s| 98 [1101101 [8on] -13g
oit100 [1on| 58 [100miot [as | -am 11110 |aEn| 14
@11 [ion| 54 100010 |48n | 10 110111 |aFn| .14
0011110 [1ER ) 1000111 [47h | -1001 [ 1110000 [70n| -142
01111 [1FR| &1 1001000 (48| «102 [1110001 [Tih| -143
00000 [20h | -A.2 [1001001 [49n| -103 | 1110010 72| -144
00001 [2ih| -3  [1001010 [4An| -104 | 1n0011 [Tm]| -145
0000 |2 | -84 1001011 [#8h| -108 [1110100 [7an]| -148
Moot [z| a8 1001100 [ach| -108 [1110101 [78 | -147
00100 [2& | -AA 1001101 [aDh| -107 [ 10110 [78n| -148
001 |25 | A7 100110 [4Eh| -108 [ 111011 [T =148
00110 |28 | -A8 1001111 [&Fh| 1008 | 111000 78| <5
00111 [#| .58 [ 1010000 |50k A1

afhed =15
101000 |28 7 iHo0m [5ih| =71
www.good-display.com 17/56 1.54 inch Series
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Mabas:

1. WSP_ONSN_O voltage cutpul k2 £15 W fodad value.
2. Wihan swiiching Modad ar Made1 the voltage oulpul =:
Modael: VEP_D{+15) / VEN_O {-15) / VEPL_0(+3—+15)
Model: VEP_1{+3 - #1585}/ VvEN_1{-3 - -15) / VEPL_1{+3 - +15)

Mocked etk
VP WEE N +15 VEP_{+3—15)
WEN VEM_E-15) VER_1{-3—15)
YaPL WEPL_+2—15 WERL_1{+3—=185)

3, Il gate volage & s o +-15e, +~100 1T will aulo comes source vwoltage as follows

. VGP- vBPF_ 07 VSPL_O/VEP_1 IVEPL_1 = 2%
. ViGN- VEN_DfVEN_1>=-2y
For axampie:

e 104 T
e 104 10
VD T 8
VEN_D KT B
vekage]E 5 e
VEM_1 S S
VEFL #1854 res

NOOMH | = 1ief2d | sdesidw)

VoML | medn | B
NCOMDO 2w 2

4. vallage seifing Bmit: VSP_0 =z VSPL_0 ,VSP_12VEPL_1

Rasticlion

www.good-display.com 18/56
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3)R02H (POF): Power OFF Command
RO2H Bit
Inst/Para RW | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
POF w 0 0 0 0 0 0 0 1 0 0zH
1% Parameter | W 0 2 = = - E 5 = EDSE | o0
NOTE: ~" Dot care, can be set to VDD or GND leve!
Description | -The command defines as :

® After power off command, driver will power off base on power off sequence.

® Afier power off command, BUSY _N signal will drop from high to low. When finish the
power off sequence, BUSY_N singal will rise from low to high.

® Power off command will turn off charge pump, T-con, source driver, gate driver, VCOM,
temperature sensor, but register and SRAM data will keep until VDD off.

® 5D output and VCOM will base on previous condition. It may have two conditions: Ov or
floating.

1" parameter
Bit Name Description

EPD Discharge Trigger
0 EDSE |0 : Disable EPD discharge (default)
1 : Enable EPD discharge
Restriction [ This command only active when BUSY_N = "1".

www.good-display.com
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4)RO3H (PFS): Power off Sequence Setting Register

ROZH Bit
Inst/Fara RW | DICX | OF D6 D5 D9 b3 D2 o 0o Code
PFS w 0 0 i i i} [i] 0 1 1 [13H
1ll F?afan-ﬂter Wy 1 - T_WVDPG_OFF [i1:0 - T_WDS_OFF [110] 00h
Em Parameter W 1 WGP LEN[3] WD EXTRN) B4
3 Parameter W i XOM_DLY[30] HON_LEN[I) 44h

MOTE. " Don't care, can be set to VDD or GND level

Description =The command defines as ;

1" Parameter:
BGit Name Description
FPower off seguence of VSP AYSN
00: 20 ms (default)
1-0 T_VDE_OFF [01:40 ms
10: 60 ms
11. 80 ms
Fower off sequence of VGF and VGN
00; 20 ms (oefaull)

5-4 T_VDPG_OFF [01: 40 ms
10: 60 m=s
11: 80 ms

2*Parameter

Bt hame Descnption
WGP extension ime
j0000: Oms
0001 : 500 ms

D010: 1000 ms

001 1: 1500 ms

0100: 2000 ms (defaull)
0101: 2500 ms

=0 VGP_EXT D110: 3000 ms

0111: 3500 ms

1000: 4000 ms

1001: 4500 ms

1010: 5000 ms

1011: 5500 ms

1100: 6000 ms

1101: 6500 ms

When power off, the length of time VGF stay
100

DO00: Dms

0001 : 500 ms

0010: 1000 m=

001 1: 1500 ms

0100: 2000 m=

0101:. 2500 ms (detault)
I0110: 3000 ms

0111: 3500 m=

1000: 4000 ms

1001: 4500 m=

1010: 5000 ms

1011: 5500 ms

=4 VGP_LEN
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1100:
1101:

6000 ms
6500 ms

3P arameter.

Descnption

=2

XON_LEN

0000:
0001 :
o010
0011:
0 100:
0101
0110
0111
1000:
1001 :
1010
1011.
1100:

KON enable ime

0ms
00 ms
1000 ms
1500 ms
2000 ms (default)
2500 ms
3000 ms
3500 ms
4000 ms
4500 ms
5000 ms
5500 ms
000 ms

XON_DLY

DO00:
D001
0010
001 1:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:

1100:

(KON delay time

0Oms
500 ms
1000 ms
1500 ms
2000 ms (defaull)
2500 ms
S000 ms
3500 ms
4000 ms
4500 ms
5000 m=
5500 ms
6000 ms

Restriction

5)(R04H) (PON):Power ON Command

RO4H

Inst/Fara

R

DICX

b7

De

o DO | Code

PON

W

0

0

0

NOTE: =" Don't care, can be st to VDD or GND level

Descrption

=The command defines as :

& After power on command, driver will power on base on poWer on Seguence.
® After power on command, BUSY _N signal will drop from high to low. When finishing the
power on sequence(base on PWR command), BUSY_N signal will rise from low to

high.

Festriction

This command only adive when BUSY M = 1",

www.good-display.com
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6) RO6H (BTST): Booster Soft Start Command
ROGH Bit
Inst/Fara RMW [DICX | D7V D& D5 D4 D3 02 o 0o Code
BTST W 0 a Q a 0 0 1 1 0 06H
1* Parameler W 1 - - - PHE_SFT [ 0] PHA_SFT [110] 00h
7™ Parameter | W 1 - 3 PHA_ON [5:0] ozh
3 Parameter | W 1 3 = PHA_OFF [5:0] oTh
4" Parameter W 1 . - PHE_ON [5:0] o2h
5" Parameter | W 1 - - PHE_OFF [5:0] 07h
8" Parameter W 1 - - PHC_ON [5:0] o2h
7" Parameter | W 1 E - PHC_OFF [50] 07h
-The command define as follows:
1s1 Parameter:
Bit Name Desciption
Soft start period of phase A
00: 10mS (default)
1-0 PHA_SFT |01:20mS
10: 30mS
11: 40mS
Soft start period of phase B:
00: 10mS (default)
3z PHB_SFT |01:20mS
10: 30ms
11: 40mS
Bit[5:0] |Description| Bit[5:0] |Description| Bit[5:0] |Descriplion
Q00000 strengthi 010110 strangth23 101100 strang thd 5
00000 strangth? 010111 siength24 101101 strengthdf
ooooio strangth3 011000 strangth2s 101110 stranglhd?
000011 strangthd 011001 strangths 109111 strangthd B
Description 00D 100 strangths 011010 strengthZ? 110000 strengthdd
B00 101 strengtht 011011 sirength28 110001 strength&0
oDo110 sirengthT 011100 sirength28 110010 strength51
oDoi11 strangthf oo sirength30 10011 sirength&2
001000 strangthl 011110 strangth31 110100 strength53
Dinving 001001 strengthi0 o1mn strengtha2 no1om strengthS4
strength of [ 557090 strength11 100000 stength33 10110 strengthSs
PHA_ON &
PHE ONM & 001011 strangthi2 10000 1 srangth4 110111 strangthSs
PHC_ON 001100 sirangth13 100010 strangthas 111000 sirengthS7
001101 strangthid 100011 strength36 111001 sirangthSE
001110 strength15 100100 strength3T 111010 strength58
001111 strength16 100101 sire ngth3s 111011 strangthl
010000 strength17 100110 sirength30 111100 strengthéil
010001 strength18 100111 sirengthdl 111101 sirengthf2
10010 strangth1g 104000 sirangthd 1 111110 strangthf3
010011 sirangth20 101001 strangthd2 ERERY strengthG4
Q10100 strangthi21 101010 strangth3
010101 strength22 101011 sirangthdd
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Description Bitj5:0] |Descripton| Bit[5:0] |Description| Bitj5:0] |[Description

000000 Pariod1 010110 Penod23 101100 Peanodds
000001 Pariod? 010111 Period24 101o Perioddé
000010 Pariod3 011000 P esiod25 101110 PeroddT
000011 Pariodd 011001 Period26 101111 Pariod4s
000100 Parind5 011010 Peqind27 110000 Pariodd
000101 Periodt 011011 Fenind28 1100041 Peniod50
000110 Peniod? 011100 Penipd2d 110010 Peniod51
onoIm PariodB 011101 Peniod3D 110011 Period52
Minimum 001000 Pariadg 011110 Peniod3! 110100 Panads3
S;ﬂl?%m; 001001 Period10 011111 P erioda2 10101 PeriodSd
PHA OFF | 001010 Period11 100000 Pariod3 110110 Pariods5
E 001011 Pefiod12 100001 Period34 110111 Peniod56
PHB_OFF ™ gp1100 Periadi3 100010 Period35 111000 PeriadS?
F"HD%UFF 001101 Pemiod14 100011 Peniod36 111001 Penod58
001110 Period15 100100 Period? 111010 Pariodsa
001111 Period16 100101 Period38 111011 Period0
010000 Period17 100110 Paniod30 111100 Penodb1
010001 Peniod18 100111 P enioddd 111104 Pariodbz
010010 Penod18 1010040 Penodd 1 111110 Peanodi3
010011 Period20 101001 P eriod42 111 Periodid

010100 Periad24 101010 Pariodd3

01010 Peniod22 10101 F enioddd

Restriction

7) RO7H (DSLP): Deep Sleep Command

ROTH Bit
Inst/Para RW | DICX D7 D& b5 D4 [5%] 02 D1 0o Code
DSLP W i} i} 0 [i] il (i} 1 1 1 0TH
1* Parameter| W 1 1 o 1 ] 0 3 o i ABh

MNOTE: “"Don't care, can be set fo VDD or GND level

Description
The command define as follows:

After this command is transmitted, the chip would enter the deep-sleep mode to save power.
The deep sleep mode would return to standby by hardware reset.

The only one parameter is & check code, the command would be excited if check code =
OxAS.

Restriction | This command only active when BUSY N ="
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8) R10H (DTM): Data Start transmission Register

R10H Bit
Inst/Para  [RAMW [DICX] OF DE | DS D4 | D3 02 D1 | DO |Code
OTM W a i 0 a 1 a 0 i 0 10H
£ D mods W
1" Parameter W 1 Paxait Pxei2 Poxeid Pisia Odh
\ [Lily]
M Pammelar | W 1 Pl {n-3) Pixel{n-2) Pixelin-1} Pixel{n) 00h
NOTE: <" Don't care, can be zet to VDD or GND lewve!
Description | The command define as follows:
The register is indicates that user star to fransmit data, then write to SRAM. While data
transmission complete, user must send command 12H. Then chip will start to send
dataNCOM for panel.
Fixel [1~nj[ 1:0]: 2-bit/pxel
Image Data D=1 (default) DDX=0
Poed[1 0] Gray level selact IP output LUT select Gray level selad IP output LUT seled
00b Grayd ogray 00 Gray3 ograyl3
0ib Grayl ogray1 Gray2 ograylz
10b Gray2 ogray 2 Gray1 ograyi
ib Grayd ogray (3 Grayl ograyl
Datas mapping exampile:
When DDA=1 Pixel1:0j=01 ->Gray level selecd=Gray1 follow LUT data oulput from | P output
port ogray01”.
When DDX=0 Fixel1.0j=11 ->{ray level select=Grayl follow LUT data output from [P output
port ogray00”
Restriction

9)R11H (DSP): Data Stop Command

R11H Bit
InstiPara R | DVCX Of | D6 | Ds D4 03 02 D1 oo Code
DsSP w 0 i 0 0 1 0 0 0 1 11H
1* Parameter| R 1 |ostafiag| - : . = - - . .

NOTE: “" Don't care, can be sef fo VOD or GND level

Descrption | <The command defines as :
a'\While finished the data transmitting, user must send this command to driver and read Data_flag

infomma ticn.
1s1 Parameter,
Bit Mame Description

0: Driver didn't receive all the data.
1: Driver has already received all of the one frame data.

7 Data_flag

After “Data Start™ (10h) or “Data Stop” (11h) commands and when data_flag=1, BUSY_N
signal will become 0" and the refreshing of panel starls.

Restriction | This command only actives when BUSY_N = "1
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10)R12H (DRF): Display Refresh Command

R12H Bit
Inst/Para RAN | DICX b7 D8 D5 D4 D3 02 o1 Do Code
DRF W 0 L] L] a 1 L] a 1 i} 12H
a4 ACIDC
1% Parameter| W 1 - - - - - - - veom | 9
NOTE: %" Don't care, can be set to VOD or GND level
Description
-The command defines as :
While uzers send thi= command, driver will refresh display (data®/COM) baze on SRAM data and
LUT.
AC/DC VCOM:
0: AC VCOM, VCOM will follow LUTC when updating image. (defa ult)
1. OC WCOM, VCOM will always be VCOMDC when upd ating image
After digplay refresh command , BUSY _N signal will become 07
Restriction | This command only actives when BUSY_N = "1"

11) R17H (AUTO): Auto Sequence

R17TH Bit
InstiPara R | DICX o7 D& D5 o) D3 D2 D1 Do Code
Auin Saquence W ] ] i} [i] 1 0 1 1 1 1TH
1* Parameter| W 1 Codel7] | Codefs] | CodelS] | Coded] | Codel3] | Codelz] | Code[1] | Codefl] | ASh
Description
The command can enable the irernal sequence to execute several commands continuously. The
successive execution can minimize idle time to avoid unnecessary power consumption and
reduce the complexity of host's control procedure. The sequence contains several
operations, including PON, DRF, FOF, DSLP.
AUTO (0x17) + Code(0xA5) = (POMN—sDRF—POF)
AUTO (0x17) + Code(0xAT) = (PON—DRF—POF —-DSLP)
Restriction | This command only actives when BUSY N ="1".
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12) R30H (PLL): PLL Control Register

R30H Bit
Inst/Para REAN | DICX 07y D& D5 D4 D3 D2 01 oo Code
PLL W i} i 0 1 1 0 0 0 i 30H
1¥ Parameter | W 1 R R - R Dyna | FRZ] | FRIY] | FRP] | ©2h
NOTE: “* Don't care, can be et to VOD ar GND level

Description -The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the
following frame rates:
bit3 Dynamec frama rale
1] Diis sble {dafauit)
Enabls
FR{2:0] | Framemte
L] 125 Hz
LU 25Hz
010 50 Hzydefzut)
ot BSHz
100 TEHz
i BEH=z
10 | W0k
120 He
remark -Horizental
1
heyme | | I ]
H active i
e - —- !
1
oe 1 231 alk !
ff— i —— — — T — T — " — T — — I--I
=\ertical
VIV
_]—_[ WV active _I—I
A o R *
L= i nrL
de
I 351 himes t
i *,
Restriction
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13)R40H (TSC): Temperature Sensor Command
R40H Bit
Inst/Fara RAN | DICX D7 ] 5] D4 03 D2 D1 b Code
T5C w a i 1 i 0 0 a i 0 AQH
1% Parameter | R 1 | oworsE) | parsE | oaTss) | ovrsp) | Demsd | DSASE | Damsp] | D3mE .
2™ Parameter 1 DaTSe] |owTsE | oo g 2 2 E , .
NOTE: =" Dont care, can be set to VOD or GND level
Lescaphon -The command define as follows:
This command indicates the temperature value.
If R41H(TSE) bit7 set to 0, this command reads internal temperature sensor value.
if R41H(TSE) bit7 set to 1, this command reads external (LMT5) temperature sensor value
fa AR
I L
— | 111171
ca N nireEl
-11-_x—| Ii
TE7T-0§D03] T(rO) TSF-OMD[10:3] T(C) TEFOVO0:3] T (G
11100111 -25 DO0ODO000 [¥] 00011001 25
11101000 -24 DD000D001 1 00011010 26
11101001 -23 0o000010 2 00011011 27
11101010 -22 00000011 3 00011100 28
11101011 =21 D0OD0T00 4 00011 101 s
11101100 -20 00000101 5 00011110 30
11101101 -18 00000110 5] 00011111 ah
11101110 -18 0o0o0111 T 00100000 A2
11101111 -17 00001000 B 00100001 I3
11110000 -16 00001001 o 00100010 3
11110001 -15 00001010 10 00100011 a5
11110010 -14 00001011 11 00100100 b1
11110011 -13 000071100 12 00100101 ar
11110100 -12 00001101 13 00100110 38
11110101 -1 00001110 14 00100111 0
11110110 -10 opoo1111 15 00101000 40
1mmoin -8 000 10000 16 00101001 41
11111000 -B 00010001 17 00101010 42
11111001 -7 00010010 18 00101011 43
11111010 5 00010011 18 00101 100 44
11111011 -5 00010100 20 00101 101 45
11111100 -4 00010101 21 00104 110 45
11111101 -3 00010110 22 00101111 47
11111110 -2 00010111 3 00110000 45
11111111 -1 00011000 24 00110001 48
TSE:4] T(°C)
[i]i] +{
a1 +0.25
10 +0.5
11 +1.75
Restriction This command only actives when BUSY N="1"
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14)R41H (TSE): Temperature Sensor Calibration Register
R41H Bit
InstiFPara RN | DICK o7 D& Ds D4 03 b2 jwj] Do Code
TSE W 0 (i} 1 a i} il a [¥] 1 41H
1* Parameter| W 1 TSE - R Tow] | Toim | o | Tom | Tom 00h
NOTE: <" Don't care, can be sef to VDD or GND ieval
Description | =The command defines as:
This command indicates the driver [C temperature sensor enable and calibration function.
Resenve one temperature offset TO(3:0] for calibration
1. TO[3): mean '+ or = while 0is'+'; 1is '~
2. TO[2:0): mean temperature offset value
Bil Name Description
I emperature ievel,
0000: +0°C (cefault)
0001: +0.57C
0010: +1°C
0011: +1.5°C
0100: +2°C
0101: +2.5°C
0110: +3°C
3-0 TO[3:0] 0111 +3.5°C
1000; -4°C
{001 -3.5°C
1010; -3°C
1011; 2570
1100 20
1101: -1.5°C
1110: =1°C
111 ]:{-;D'Ep;‘{-f;
0. +0.0°C (defaull)
4 TOl4] 1: +0.25°C
Internal temperature sensor enable
- TSE 0 Internal temperature sensnrenabbe.idetamt]
1: Internal temperature sensor disable, using external temperature
SENSOr.
Restriction | This command only actives after R04H(PON)
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15)R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para RMW | DVCX o7 D6 b5 D b3 02 01 Do Code
TSW W [i] li] 1 i [i] [i] [i] 1 i 42H
1% Parameter | W 1 [WATTRI7] |WATTRIS] WATTRIS] [WATTRI4] [WATTR[3][WATTRE] (WaATTR[1] [waTTRE]|  00R
7™ Parameter | W i |wMsET | WMSBE] | WMSElSs] | WMSER] | WMmsSE3] [ wMserz) [wimsep [wMseio|  oon
3™ Parameter | W 1 |wisep) | wisete] |wisBis] | wisegs] | wisepa) | wisep) | wusepr |wesego;|  oon

NOTE: - Don't care, can be sef to VOO or GND level

Description -The command defines as:
This command writes the temperature.

1* Parameter:
Bit Mame Description
2.0 | WATTR[2:0] | Pointer setting
53 | WATTR[5:3] | User-defined address bits (A2, A1, AD)
12C Write Byte Number
00: 1 byte (head byte only)
76 | WATTR[7:8] | 01: 2 bytes (head byte + pointer)
10: 3 byles (head byle + pointer + 15t parameter)
11: 4 bytes (head byle + pointer + 1st parameter + 2nd parameter)

2™ Parameter:

Bit Mame Description

7-0 | WMSE[T:0] | MSByte of write-data to external temperature sensor
3™ Parameter:

Bit Mame Description

7=0 WLSB[7:01 | LSByte of write-data to external temperature sensor

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

R43H Bit
Inst/Para RAW | DICK o7 D& D& D4 D3 D2 D1 0o Code
TSR W i 0 1 0 0 i} i} 1 1 43H
1* Parameter R 1 RMSE[T] | RMSB(8] | RMSE(5] | RMSE4] | RMSE[3] | RMSBZ] |RMSE]1] | RMSE0] -
2™ Parameter R 1 RLSB[7] | RLSE{8] | RLSE] | RLSE(4] | RLSE3] | ALSEZ] | RLSE(1] | RLSED] -

NOTE: " DonY care, can be sel to VDD or GND fevel

Description ~The command defines as:

This command reads the temperature sensed by the temperature sensor.
1* Parameler:
Bit Mame Description
7-0 RMSEB[7:0] | M5Byte of read-data from external temperature sensor

2™ Parameter:
Bit Mame Description
7-0 RLSB[7:0] | LSByte of write-data from external temperature sensor

M

| I=K
PamEeas

L N7
s ] o

Restriction This command only actives after RO4H(PON)
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17)RS0H (CDI): VCOM and DATA interval setting Register

R50H Bit
Inst/iPara RAW | DICX o7 D& Ds D4 D3 b2 D1 oo Code
cDI W i i 1 i 1 (i [i [i] [i] S0H
1* Parameter| W 1 VBOfZ | vBD{] | veD @] | DOx coiE] | cogz) | cogy | coug) 4Th

NOTE: <" Don't care, can be sef to VDD or GND level

Description | -The cemmand defines as:
This command can set 2 kinds of parameters, 1.VCOM to data out put interval (COH)

ﬁDE[E:ﬂ]: This command indicates the interval of YCOM and data out put. When setting the vertical
back porch, the total blanking will be keep (55hsync).

Bit Mame Descaription
“Veom and data inlerval
0000: 17 hsync
0001:16 hsync
0010:15 haync
0011:14 hsyne
0100:13 hsyne
001112 heync
0110:11 hsyne

3-0 COI3:0] 0111:10 hayneldefzulf
100089 hsynec

1001 :8 hsyne

1010:7 heyne

10176 hayne

1100:5 hsyne

1101 :4 hsyne

1110:3 hsyne

1111:2 héyne

Imermal
VETC

VIO meid 1o e ready
hefore sooree dam o

kst el

| i
!
v
T P O B O R D B O B B B
| i
I
VDM e !
ooz e i £ i L
VOO ! Frome K VOOM i Framie N+1 ViCOM
| | : |
. I
Soure dEs | 1 - | | F
o : T Frme ¥ dea A i —
i 1 ! i
I ! |
| [ :

C I seming )
£5 hepyme UM semting ( fixad)
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VBD[2:0): Border data selection. (from LUT output by IF port border_w({1:0])

This register will make boarder pin output being mapped to a certain gray scale.

Bita BitT-5 Description IP setting for Border LUT

DO VBOZ0] Gay el select
0oa Floafing A

001 Grayd border buED11

o 010 Gray2 border buE010

o1 Gray1 barder buf=001

100 Grayld barder but=000

000 Grayd bordar bul=000

001 Grayl bordar buf=001

1 {dafEull) Mo Gray? border buE010

011 Grayd barder bu=011
100 Floaling WA

Border output voltage level: The level selection is based on mapping LUT data.

Ex: Gray 1 waveform is mapping fo 15V without WCOM offset, the real output on Boarder pin

shall be 15\

Boarder oulput will follow FOPT definition being defined in RODh,

Restriction
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18) R51H (LPD): Lower Power Detection Register

R51H Bit
Inst/Para RAW | DNcX by DB D5 D4 D3 (B )] D1 DO | Code
LPD W L] L] 1 L] 1 L] Li] L] 1 51H
1 Parameter R 1 - - - - - - - LPD: —

NOTE: " Don't care, can be sef to VDD or GND leval

Description -The command defines as:
This command indicates the input power condition. Host can read this data to understand the

battery's condition.

When LPD="1", system input power is normal .
When LPD="0", system input power is lower (WDD<2 5v, which could be select in RE4H (LVSELY)).

1* Parameter:

Bit 0 LPD

1] Low power input.

1 Mormal status.

cMD || LPD command | | LPD parameter 4]
CSB | | | |

scL [T [LATLLL

SDA [ I N value |
BUSY_N | |

Restriction This command only actives when BUSY_N="1"
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19)R61H (TRES): Resolution setting

RE61H Bit

InstiFara RAW |DICX]| D7 D& Ds D4 D3 D2 D1 DO |Code

TRES ] 0 0 1 1 Q 0 0 0 1 &1H
1* Parameter | W 1 " y 5 - . - HRES(g) | HRES(E) | Don
2™ Parameter| w 1 | HRES(T) | HRES(8) | HRES(S) | HRES(4) | HRES(I) | HRESE) o 0 00h
7 Parameter | W | 1 = . - - - - VRES{D) | VRES(E) | 0oh
4" Parameter | w 1 | vRES(T) | VRES(S) | VRES(S) | VRES(4) | VRES(Z) | VRES(Z) | VRES(1) | VRESID) | 0oR

NOTE: " Dont care, can be set fo VDD or GND level

Description -The command define as follows:

When using register:

Horizontal display resolution(source) = HRES
Vertical display resolution{gate) = VRES

Mote:
Mo matter HRES[S:8LHRES[1:0) VRET[9] value being filled, it's always be 00b.

Channel disable calculation:
GD : First G adive = G0O; LAST active GD= first active +VRES[2:0] -1
5D : First active channel: =50 ; LAST active SD= first active +HRES[S:Z]"4-1

EX 1764206
GD: First 5 active = G0
LAST active GD= 0+2096-1= 285; ((3285)
S0 : First active channel: =50
LAST active SD=0+444-1=175; (S175)

Mote : Only supports source 176.ch for source 160ch. above

Festriction Horizontal resolution should be 4-multiple.

www.good-display.com 34/56 1.54 inch Series



GooDisplay GDEMO154F51H

20) R65H(GSST): Gate/Source Start Setting Register

RB5H Bit

Inst/Para RAN |DICK o7 D6 05 [s71 03 02 D1 oo Code

GSST W ] 0 1 1 0 0 1 0 1 65H
1* Parmmeter | W 1 y 2 . - - - 5 starfjt] | S_stad[e]| oon
2™ Parameter [ W i 5_stard(T] | 5_starf] | S_starl[5] | 5_starjd] | S_starf3] | 5_star]?] 0 4] 00h
3™ Parameter | W 1 . - - - . . G_stari(9] | G_starfg) | 0OR
4" Parameter | W 1 |G star(7] | G_sienis] | G_starfs] | G starf4] | G_stanti?] | G starf?] | G_str[1] | G starfj |  00OR

NOTE: <" Don't care, can be sa! fo VDD or GND level

-The command define as follows:

Mote:
Mo matter S_start[9:8], 5_start [1:0], VR ST[9] value being filled, it's always be 00b.

Description

1.5_Start [7:0] describe which source output line is the first date line
2.G_Start|8:0] describe which gate line is the first scan line

Restriction | 5 _Start should be the multiple of 4

21)R70H (REV): REVISION register

RTOH Bit
InstiPara RW | DICK b7 D8 05 04 D3 D2 ] Do | Code
REV w 0 0 1 i 1 i} [i] a i TOH
1* Parameter | R 1 0 0 0 0 0 0 1 1 03h
2" Parameter R 1 0 o 0 0 o 0 1 ] 02h
3 Parameter Fi i 0 0 a 0 i 0 0 1 01h

NOTE: =" Don' care, can be set fo VDD or GND level

Description -The command defines as:

1® & 2™ & 3" Parameter:
Bit Description

7-0  [CHIP_REV

Restriction
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22)R80H (AMYV): Auto Measure VCOM register

RB0OH Bit
Inst/Para RAW | DICX D7 D6 Ds D4 03 D2 b1 00 | Code
AMY W 0 1 0 0 4] [i] [i] 0 (] BOH
1 Parameter| W 1 P{1| o] | AMVT[Y] |amvTiop| xon | Amvs | aamv | aave | o

NOTE: ~"Don't care, can be sef to VOD or GND level
Description | =The command defines as:

This command indicates the IC status. Host can read this data to understand the IC status.

1" Parameter;

Bit Nama Descriptian
AMVE: Auto Measure Vieom Sething
0 AMVE 0: Ao measure VO OM disable (default)

1: Auto measure WCOM enable

AMVY: Analog signal

1 ANV 0:Get Vieom value from RE81h{default)

1:Get Veom value in analog signal

AMYS; setling for Source output of AMY

2 AMVE 0: Source output OV during Auto Measure VCOM period
(default)

1: Source output VSPL 0 during Auto Measurs WVCOM perniod.
A0N; sethng for all Gate ON of AMY

0: Gate normally scan during Auto Measure YVCOM period.
(default)

1: All Gate ON during Auto Measure VCOM period.

The sensing time of WVCOM detection

00: 55 (default)

54 AMVT]1:0) 01:10s

10: 158

11: 208

The sensing points of sampling time

00: 2 (default)

01: 4

75 P[1:01 10: 8

11: 16

Sampling time = the last quarler of sensing time (T) VCOM =
average of N points. N=24 B 16

3 KON

Sowea valtage

Stahus of Vioom contmliad by sansing moda e R
The last quarar of ssreng ima

A
Weam Sensing _|

Awerage of Mpant N=24 8,15

BUSY M

Restriction This command only actives when BUSY _N =17
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23)R81H (VV): VCOM Value register

RE1H Bit

Inst/Para RA | DICX o7 D& 05 =%} 03 02 01 oo Code
W w 0 i 0 [i] 0 [i] 0 [V i BiH

15' Farameter =] 1 5 WE] WW5] W] W3] WiZ] W] W] =

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

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

1" Parameter:
Hit MName Descriplion
W COM valug

WOOMED] |Voltage(VW)] WCOM[ED] (Vollage(W)| VOOMBED] Vollage{V)

DODD0O0| O0h a 0011100 (1Ch -1.4 QiT100038n| -Z28

ODOOOT|0th| -0.05 0011101106 | -1.45 Q0119001 |38h| -2.85

000001 0| 02h 01 0011 110(1ER -5 Pi1010(38h| 28

000001 1

D000 100( O4h 0z Q100000(20h -1.6 0111100 [3Ch -3

000090105 | -0.25 pM0000Y (21h| -1.65 0999901 |3Dh| -3.05

JOO00 1 10| 0Bh 03 0000 (E2h| -1.7 00 |3ER| -3.3

DODDI11|0Th| -0.35 00011 (Z3h| -9.75 (0119910 |3Fh| 315

0001000( 08h 04 (0100900 24| -1.8 1000000 400 | 32

0O0MD0T |0 | -0.45 ID0Y0Y (25h| -91.85 (1000001 |4th| -3.25

Ll

QOM0T0)0AR|  -D5  p0I0DVI0(3ER| -8 100000420 -3

n

DODT011)0BN| -0.55° 010DH#11|2Th| -1.85 |[10DD011|43h| -3.3

1)
-

DO0T100)0CH|  -D6 0101000 (28R -2 1000100 | 4d4h | -3

€0 Wie.0] OO01101|00h| -0.85  fo101001 (206 205 1000101 |45h| -34S

DO0T110|0ER| 07 0101010280 -2.1 1000110 460 3.5

OODT111|0Fh| 075 0101011 (38h| -215 1000111 |47h| -3.55

000000| 100 Eil-] D101 100 [2Ch| -22 1001000 480 | 36

QOT0001| 1th| -085 pIDTI0TROR| -225 (1007001 |4%h | -3.65

DOI0010{ 12h 08  I0I1T0(EEh| 23 000 48R 3T

DO10100{ 14h -1 0110000 300 -2.4 100MI00|4CH| -38

0010909160 -1.05. 0110001 {31h| -245 (1001101 |4Dh| -3.85

[=]
=]
(=]
X
i
o
=
= |
(=]
7]
]
=]
P
[4.]
{2}
[
1=
-3
n
T
i

=]
=
=
(=]
=]
=
k.

=
=]
=]

0|40 2.6 1010000 | 50h -4

0011001180 -1.25  [0110101(35n] 285 | other -

DO1I011)18Bh| -1.35 |01T10%11(37h| -275

Restriction
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24)R82H (VDCS): VCOM_DC Setting Register

RE2H Bit

Inst/Para RAW | DICX OF D& D] 04 D3 D2 D1 Do Code
WDCS W a 1 i} 0 0 [i] [} 1 0 gEH

MTP NG |, TRy e : . : TR e 4 TETIINY .
1" Parameter W 1 ,‘1-* VDCSE] (VDCSS |VDCS{4] |VDCS{3] | vDCS (2] (VDCS [1] (VDCS ]| 0bh

NOTE: <" Don't care, can be set to VOD or GND lewvel

Description | -The command defines as:
This command set the VCOM DC value. Driver will base on this value for VCM_DC.

151 Parameler:
Bt I amse Descripfion
VOOM valus

VOOMED] NMolage(V)] VOOMED] |Vollage!V)] VCOMED] |Volage{V)

00 DOD0D | 006 | O {defaui) (0011100 (1CH -14 011 1000{38hH 2.8

0000001 (01h| 005 O0M§101|1Dh| -1.45 (0111001 [38h| -285

[

o0 00010 |[02h | 0.1 0011110/1Eh| -15 PI1010138R| -2.9

0000011|03h | 015 |omtrne|tFn| -185  |orton jasn| -29s

000000 Odh | 02 (0100000 | 206 -18 0% 11900 [3Ch -3

0000101 |08n| 025 |otoooot|2tn| -1es  orin

OOO0110|0En | -0.3 01000 10|23 =17 0111110 [3Eh -3

000011 |OFh| D35 JOV000AT|Z3| -1.75 |01 [3Fh| -315

Q001000 | 08h | -0.4 Q1001 00| 24h -18 1000000 4065 -3.2

0001001 [Ooh | D45  JOVDOI0Y |28 | -1.85 1000001 [4%h| -325

OO01010|0AaR| -05 01001 10)|26h -1a 1000010 420 -3.3

0001041 [OBh| 055 0100611|2fh| -1.85 [1000011|43h| -335

O001100/0Ch| -0.6  |0101000|28h -2 1000100 |44 -3.4

0001101 [(00Oh| <085 (0101001 |28h | -2.05 [1000101|45h| -245

&0 VDCE[6:0]

0001110(0ER| -0.7 (O101010RAR| -2 1000110 |48h 3.5
0001111 |0Fh | 075 0109011 2BRh| -2.15 |10DD19% (4Th| -255
00 10000 | 1060 0.8 0101100 [2Ch 22 100 1000 [4 80 3.8

0010007 [11h| -DAE JOW0T101[EDh| -225 1001001 [48h| -365

0010010|12h | 08  |otottiofzen| 23 |wo0t010j4an| 37
0010011130 | 005 |otot111|zFn| -2a3s  |woiwitfeen] -a7s

24 |wonoolach| -as

0010101 (150 | 105  |0110001|31h| 245 |100vi01[406| -2ms

010110 88h | -1.1 0110010330 -25 1007110 [4Eh 1.0
0010111 [1Ph| 145  |O110D%%|33h| 255 1001111 [4Fh| -385

0011000 | 180 | -T2  |0110900|345 -28 101 Q000 [ 508 -4

=
=
P

.

\
ki
-
—=
=
=

35h| -2.65 ofner -1

0011010|1AR| -1.3  [0190110|36h| 27

=
=
{=2)
o
'

b
h
[=]
(=]

1|3h| 275
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Follow MTF VCOM value in MTP mode
MTE v | O From the setting of MITF (defaull)
= 1:From the setfing of register

=

FRestriction
25) R83H (PTL): Partial Window Register

REB3H Bit
Inst/Para RM [DICK ]| D7 D& 05 D4 D3 D2 D1 0o Code

PTL w 0 1 0 0 0 0 Q 1 1 B3H

1" Pammeter| w 1 - E E E § - HRSTS] | HRSTEE] | 0oh
2™ Parameter| w HRSTI7] | HRSTIS] | HRETIS) |HRSTIA] | HRSTRE] [HRSTE - E 00k
3" Parameter | W ' . . - : " - HRED{S] | HRED(E] | 00R
4" Parameter | w 1 HRED[7] | HRED{E] | HREDIS] | HRED{4] | HRED(3] |HRED]Z] - - 0k
5" Parameter | w 1 . . - < . VRSTI9] | vRSTIE] | oOn
6" Parameter | w 1 | vrsm7) | vesTe] | vRsTE] | vReTH) | vRsTR] [vRsTia | vRam | vReTn) Dh
7" Parameter | w 1 o . . . - ’ VREDs9] | vRED(e] | oon
8" Parameter | w 1 | vreop |vreDe] | vReDis) | vREDe) | vreDy |vReDi | vreDpy |vReDo | oon
o Parameter | w ' - - - - . - . PMODE | 00h

NOTE: " DonY care, can be set lo VDD or GND leval

Description ~This command sets partial window.

MName Description
HRST[9:2) Horizontal start address
HRED[9:2] Horizontal end address. HRED must be greater than HRST.
VRET[8:0] \Vertical start address.
VRED[9:0] \Vertical end address. VRED must be greater than VRST.
0: disable partial mode(default)

PRI 1: enable partial mode
Mote:
Mo matter HRST[1:0] HRST[3:8) HRED[2:8], VRS T[9],VRED[9] value being filled, it's always
be DOb.

No matter HRED[1:0] value being filled, it's always be 11b.

Gates scan both inside and outside of the partial window.

Festriction
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26) R90H (PGM): Program Mode

RS0H Bit
InstiPara RMW | DiCX | D7 D6 D5 o) D3 Dz D1 oo Code
PGM W 0 1 a 0 1 a 0 0 0 g0H

NOTE: “" Don't care, can be set to VOO er GND level
Uescrption | .The command define as follows:

After this command is issued, the chip would enter the program mode.
The mode would return to standby by hardware resest.

Restriction

27)R91H (APG): Active Program

R31H Bit
InstiPara RAW | DICK D7 55 D5 D4 [BX] Dz B1 00 | Code
APG W 0 1 0 0 1 ] 0 0 1 g1H

NOTE: " Don' care, can be set o VDD or GMD level

Description | .The command define as follows:
After this command is transmitted, the programming state machine would be activated.

Festriction | The BUSY flag would change state from 0 to 1 while the programming is completed.
28)R92H (RMTP): Read MTP Data

R92H Bit
Inst/Para RAN |DICK] O7F (B D5 (5% 03 02 b1 0o Code
RMTP W 0 1 0 [i] 1 ] (1] 1 [i] a2H
1* Parameter | R 1 Crummy .
2™ Parameter | R 1 The data of address (D00 in the MTP .
3™ Parameter [ R 1 The data of address (001 in the MTP <

4% Parameter [ R i : <

5" Parameter | R 1 The data of address (n-1) in the MTP <
Emi” | o | )
Farameter

m" Parameter| R 1 The data of address (r) in the MTP x

NOTE: " Don't care, can be sef fo VOO ar GND level
Description

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

The value of (n} is depending on the amount of programmed data, the max address =
0x17FF
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Into Frog am Foda
| RZOH)

¥

II Wiite datal Ri0H)

y Apply VHTR= 101 W

| Artieate poogrom [RILH)

w
Ciniem ek of Mad
Bl el B D

CRL calcudate

v

Check Busy_n=1then
Remdave WHTF

Chk_CRC=0{delaut valuel
HWTP_CRC =0 default vatue)
Chk_CRC=MTP_CRC
CRC_STATUS=1

Chik_CRC=calcu ate by IC.

MTP_LRC=Bum ssiting by Uses

.

CRC_STATUS=0

I PEM_STAT[RAZN)

L
__________ -
I CRC_STATIRE&H) i
Fall
—————— A

RMTF [R3IH)

Fimi £h, Resot

D

The seguence of programming MT PiExtemal power)
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R4Dh=78
Setting AZh

F 3

ROh=0F 00.47,47.47,.47

Into Program Maode
[ RSOH)

¥

Write data[R10H )

:

PON[RD4H)

Activate or ogram [RI1H)

l' Check Busy_n=1

FOFF{ROZH)

l Check Bisy_n=1

Cheoh nunber Of 2000
And chaohode

CRC calculate

Y

Chk_CRC=calcwiate by IC.
MTP_CRC=Bumn sotting by User

* Check busy_n=1,dday 50ms

Chi_CRC=0[default value]
MTF_CRC=0( default value)
Chk CRC=MTP_CRC
CRC_STATUS=1

Reset

hk_CRC=MTP_CRC?

CRC_STATUS=0

¥

CRC_STATUS=1

”
. O, S

! CRC_STAT[REER) |

_——— —_—— e —

Fall

- - e |

PFGM_STATIRA3IN] |

]

-—— s am am

Fail

RMTF [R3ZH)

Fall

LormeLt 7

Pas

Fnish, Resot

)

The sequence of programming MT Piinternal power)

Hestriction

This command only actives when BUSY_N =™
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29)RIEH(REV2): REVISION?2 register

RSEH Bit
InstiPara RAN | DICK o7 D8 05 Dy 03 Dz B} B]E] Code
REVZ W 0 1 0 a 1 i i i 0 9EH
1* Parameter = 1 o o o 0 o 0 0 1 0th
-The command defines as:

1* Parameter:
Bit Description
7-0 l::HlF‘_HE".'r

Description

Restriction

30) R9FH(RMRB) Read MTP Reserved Bytes

RSFH Bit
Inst/Fara RAW [DICX] D7 D6 D& D4 03 02 01 00 | Code
RMRB W i 1 0 0 1 1 1 1 1 GFH
1* Parameter R 1 Dummyy 0oh
#™ Parameter | R 1 The data of address 0x16F 7 in the MTP ooh
3" Parameter R i : 00h
R 1 £ 00h
97" Parameter R i £ 00h
g8" Parameter | R 1 ! 00h
101" Parameter | R 1 The data of address Ox175A in e MTP 00h
=The command define as follows:
The command is used for reading the content of MTP Reserved Byte for checking the data
Description of programming.
This command could read these information from MTP directly.
Festriction

www.good-display.com 43/56 1.54 inch Series



GooDisplay GDEMO154F51H

31) RE3H (PWS): Power Saving Register

RE3H Bit
InstPara |RMW |DICX] OF 06 D& D4 03 02 D1 Do Code
PWS W 0 1 1 1 0 0 0 1 1 E3H
1* Parameter| W 1 VG OM_WES:0] S0 W30 o0h

NOTE: “"Don't care, can be sef fo VOO or GND level

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

VCOM_W: VCOM power saving width (unit = line period)
VCOM_ VW3]

WC O D—( Frame N WCOM >_C
1
— i
- Frame N data >7
™

Description Source

, SZGE0] | =
:""—'l :-—-,
| ]
Gate : !
—_— | 2
[ . E

b 1

Sdumﬂ}( Line M Data HL‘EM!1D&1&
b}
50 W31

Restriction

32) RE4H (LVSEL): LVD Voltage Select Register

RE4H Bit
InstfPara R VCX D7 D6 D5 D4 Da 02 o1 Do Code
L\VSEL w [£] 1 1 1 0 1] 1 0 0 Ed4H
1* Parameter| w 1 - - d - E : LVD_SEL[14] 03h
NOTE: “" Don't care, can be set to VDD or GND level
Description | | wb_SEL[1:0]: Low Power Voltage Selection
WD_SEL[10] LVD value
oo 22V
01 <23V
10 < 2.4V
11 < 2 5 \/ (default)
Restriction
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8.Block Diagram
=
=
=
Q
k=
Lo
1Y pp—
PREQ’GH/
PREVGL
4 12C bus
. EPD
Temperature Data & control bus (SPI)
Senser L v D.C -D.C
Circuit 12C bus l
(Optional) EPD tva e
Capacitor | |Power Circuit
Circuit
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9. Typical Application Circuit with SPI Interface

REVGL Pl
I =
MBRO530 GR 7] EER
- RESE i =
g — NC
e 5 | | [TuF/25V 6| yoy
4 7F25V MBRO530 71568
BS B
BISY 9
L1 D3 —3 RES 10 | ﬁgY
3.3V A REVGH DC_ 11| e
47uH 500mA CS 12 | C.IS
=1 MBR0530 ——=C5 SCIK 1 | oy
4 TuF/25V Q1 uF/25V DI 14 | v
GDR._ Si1308E DL o 15 o
= = C6 || F/25v 3.3V [ 16 va
17 \;SS
C7 [[TuE25V 1t [
RESE Y |y
-1" o 0]y
I 1nF/25V REVGH2L |
Rl R2 C10 2 |
>IM 220 [ [ [[1ue2sv PREVGLZS | o
1uF/25V VOOM 2 | v
C12 | -
1uE25V FPC24PIN(0.5mm)
Part Name Requirements for spare part
C1—C12 0603/0805; X5R/X7R;Voltage Rating:>25V
R1. R2 0603/0805;1% variation,=>0.05W
D1—D3 MBRO0530: 1)Reverse DC Voltage=30V 2)Io=500mA
3)Forward voltage <430mV
Q1 Si1308EDL:1)Drain-Source breakdown voltage=30V
2)Vgs(th)<1.5V 3)Rds(on)<400mQ
L1 refer to NR3015: Io=500mA(max)
P1 24pins,0.5mm pitch
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10.Typical Operating Sequence

10.1 LUT from OTP Operation Flow

System power

l

Reset the EPD driver IC

Power on

l

Load image data

l

Display refresh

l

Turn off

Enter into deep
sleep mode

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

System

}

Reset the EPD driver IC

{

(0x4D, 0x78) (ROO_PSR,0x0F, 0x29) (RO6_BTST,0x0D, 0x12, 0x30, 0x20, 0x19, Ox2A, 0x22) (0x30, 0x08)
(R50_CDI,0x37) (R61_TRES,0x00, 0XC8, 0x00, OXC8) (OXE9, 0X01)

'

Power on
SPI (0x04)

!

Check BUSY pin

v

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12,0x00)

}

Check BUSY pin |

Power off
SPI (0x02,0x00)

}

Deep sleep
SPI (0x07,0xa5)
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11. Reliability Test

NO Test items Test condition

1 Low-Temperature T =-25°C, 500h

Storage Test in white pattern
) High-Temperature T=60°C, RH=35%, 500h

Storage Test in white pattern
3 High-Temperature Operation T=50°C, RH=30%, 500h
4 | Low-Temperature Operation 0°C, 500h

High-Temperature, 0o —ono
> High-Humidity Operation T=40°C, RH=90%, 500h
6 High- Temperature, T=60°C, RH=80%, 500h

High -Humidity Storage Test in white pattern

1 cycle:[-25°C 30min]—[+60 °C 30 min] : 100 cycles

7 Temperature Cycle Test in white pattern

Note: 1. Stay white pattern for storage and non-operation test.
2. Operation is black—white—>red—yellow pattern, the interval is 150s.
3. Putin 20°C--25°C for 1hour after test finished, The function ,appearance and display performance

is OK.
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12.Quality Assurance
12.1 Environment
Temperature:  18~28°C
Humidity: 40%~70%RH
12.2 Illuminance
Brightness:800~1500LUX;Angle:Relate 45 & 5°surround;Function check when 150 ~ 200 LUX
visual distance module surface 30CM

12.3 Inspect method

12.4 Display are

Zone B
Zone A 4

Viewing area H FP L-:I

1C

12.5 Ghosting test method

Four-color ghosting is measured with following transition from horizontal 4 scale pattern to
vertical 4 scale pattern. The listed optical characteristics are only guaranteed under the controller &

waveform provided by maker.

Y-Y RY W-Y B-Y
20m|n 30m|n
Y W R-W W-W B-W
Y B RB W-B B-B
1) Measurement Instruments: X-rite i1Pro

2) Ghosting formula: Refer to AE2000 calculation formula
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12.6 Inspection standard
12.6.1 Electric inspection standard
NO. Item Standard Defect Method Scope
level
) Clear display Display complete
1 Display Display uniform MA
%
2 Blazl;/o\i\;hlte D<0.25mm, Allowed Visual
0.25mm<D<0.4mm. eeotion
N<4 allowable P
D>0.4mm is not allowed
MI
e— L
W Visual/
Inspection card | Zone A
o L<0.4mm,W=<0.Imm negligible
3 Blaclll(/ Whl,te lllmes 0.4mm<L<I1.0mm
(No switch) 0.1lmm<<W<0.4mm
N=<4 allowable
L>1.0mm ,W>0.4mm is not
allowed
. . _ Visual
4 Ghost image Allowed in switching process MI . .
inspection
Flash points are allowed when
5 Flash dot / switching screens MI Visual/ Zone A
Multilateral Multilateral colors outside the Inspection card | Zone B
frame are allowed for fixed screen
time
Segmented . Selection segments are all
6 display displayed, and other segments are
not displayed after the selection Visual
segment. MA inspection Zone A
Short circuit/
7 Circuit break/ Not Allow
Abnormal
Display
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12.6.2 Appearance inspection standard
NO. Item Standard Defect Method Scope
level
4 L L
B/W spots "
/Bubble/ — 1 Visual
! Foreign bodies/ D=lw)2 M inspection Zone A
Dents D<0.25mm negligible
0.25mm<<D<0.4mm N<4 allowable
D>0.4mm is not allowed
Zone A
2 Glass crack Not Allow MA Visual Zone B
3 \Dirty Allowed if can be removed MI / Microscopelt - Zone A
Zone B
X<3mm,Y<0.5mm And without
affecting the electrode is permissible
4 Chips/Scratch/ MI Visual Zone A
Edge crown / Microscope | Zone B
2mm<X or 2mm<Y t= not
counted.and without affecting the
electrode , permissible
N: Width
‘Tm_’
W=<0.1mm,L<5mm, without affecting
the electrode , n<2
: ‘— Visual Zone A
- . one
5 TFT Cracks e MA | / Microscope Zone B
S by
Not Allow
6 Dirty/ forcign Allowed if can be removed/ allow MI Y1sual Zone A/
body / Microscope | Zone B
o 1 |
FPC broken/ FPC | Visua
7 oxidation / scratch - MA / Microscope Zone B
Not Allow
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L —
W
L<0.4mm,W<0.lmm negligible
. 0.4mm<L<1.0mm Visual
8 B/W Line 0.1mm<W<0.4mm MI / Ruler Zone B
N<4 allowable
L>1.0mm ,W>0.4mm is not
allowed
TFT edge bulge | TFT edge bulge: )
5 Visual Zone A
9 /TET chromatic | X<3mm, Y<0.3mm  Allowed ML Microse ope | Zone B
aberration TFT chromatic aberration :Allowed
D<0.2mm, allow
0.2mm<<D<0.35mm ,n<4 allow Visual
10 Electrostatic point D>0:3 Smm is not allowe'd . MI / Microscope Zone A
(n<S items are allowed within 5 mm
in diameter)
PCB damaged/ PCB (Circuit area) damaged Not
11 Poor welding/ Allow MI
Curl PCB Poor welding Not Allow
PCB Curl<1%
Edge Adhesives H<PS surface
(Including protect film) Edge Visual
adhesives seep in<1/2 Margin width / Ruler
. Edge glue height/ | Length excluding MI Zone B
Edge glue bubble | Edge adhesives bubble: bubble
Width
<1/2 Margin width; Length
<5.0mm. n<5
13 Protect film Surfaf:e scratch but not effect protect MI V1sua}
function, Allow Inspection
Thickness<PS surface(With protect film):
Full cover the IC;
14 Sili 1 Shape: Visual
ticon glue The width on the FPC<0.5mm (Front) The Inspection
width on the FPC<1.0mm (Back)
smooth surface, No obvious raised. MI
_FPL
|5 | Warp degree (TFT M f
substrate) i t MI Ruler
ETFT
t<1.0mm
Color difference in Visual
16 COM area (Silver | Allowed .
. Inspection
point area)
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13. 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-paper
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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14. 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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15. 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 refreshedevery 24 hours, aphenomena known as “Ghosting” or “ImageSticking”
may occur.lt is recommendedto refreshedtheESL /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:

https://www.good-display.com/news/80. html
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