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1. Over View

GDEY1085F51 is an Active Matrix E Ink Display all-in-one driver with timing controller for
ESL. The sources have 2-bit outputs per pixel to support white/black/red/yellow. The 10.85 inch

active area contains 480 X 1360 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

480X 1360 pixels display

@ High contrast High reflectance

@ Ultra wide viewing angle Ultra low power consumption

@ Pure reflective mode

@ Bi-stable display

@ Commercial temperature range

@ Landscape portrait modes

@ Hard-coat antiglare display surface

@ Ultra Low current deep sleep mode

@ On chip display RAM

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

@ Scrial peripheral interface available

@ On-chip oscillator

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

012C signal master interface to read external temperature sensor

@ Built-in temperature sensor
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3. Mechanical and Optical Specification

Parameter Specifications Unit Remark
Screen Size 10.85 Inch
Display Resolution 1360(H)x480(V) Pixel DPI:132
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

Temperature Range(°C)

64 63 63

) MIN L* 62 62 62 62
White State e 0 <0 <0 0
b* <2.5 <2.5 <2.5 <2.5

TYP L* 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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S.Input/output Pin Assignment

No. Name 1/0 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 Do not connect with other NC pins Keep Open
5 VDHR C | Positive Source driving voltage(Red)

6 TS SCL O | I2C Interface to digital temperature sensor Clock pin Note 5-6
7 TS SDA I/O | I2C Interface to digital temperature sensor Data pin Note 5-6
8 BS1 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 18V can be regulated
18 | VDD 18V C | internally from VCI. A capacitor should be connected
between VDD 18V 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
VSH
22 VSL C | Negative Source driving voltage
Power Supply pin for Negative Gate driving voltage
23 Vet © | vCOM and VSL
24 VCOM C | VCOM driving voltage
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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
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 VC1+0.3 \
Operating Temp range TOPR 0 to +40 °C.
Storage Temp range TSTG -25 to+70 °C.
Optimal Storage Temp TST Go 2342 °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.

oo Applicab . .
Parameter Symbol Condition lel;)l;nl Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - v
Logic supply voltage Vai - VCI 2.3 33 3.6 \'%
Core logic voltage VoD VDD 2.3 33 3.6 A%
High level input voltage Vin - - 0.7 VCI - V(I v
Low level input voltage Vi - - GND - 0.3 VCI A%
High level output voltage Von IOH = 400Ma - X)Ci - - \%
Low level output voltage VoL IOL = -400Ma B - - ?(;HZ A%
Typical power Pryp Ve =3.0V - - 60 - mW
Deep sleep mode Pstpy Va =3.0V - - 0.0012 - mW
Typical operating current lop rI_VC Var =3.0V - - 20 ) mA
Full/Fast update - 23°C - - 20/12 - sec
DC/DC off
Idslp_Vc No clock ) )
Deep sleep mode current X 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#
BSI=H 3-wire SPI SDA SCL CS# L RESH#

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

cs3 | F— i ’j =
. 42 08 EPTN L] 111 7] P17 FULFLSIELSLIL | FUFLFLSLALELS L B
Driver) i |

DiC —I | T

!
e ; M p s e e B Y I~
sDa rX,D_.?XDé}(DS Ds D2 ¥ D1 ) DO :u-}%y@@xﬂz)(mx::xi ><Ii-’><D9(DJ). D4y D3X D2 DI 13,)
* arameter g

Command PP s arameter
e —— TR e
CSBeanbe "H' between parameter C3Ecanbe "H" between parameter/
command. And SCL. SDA, D'C are invalid paramcter. And SCL, SDA. DVC arc
during CSB=" H" wnvalid 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

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

Note: 1 stands for rising edge of signal

Figure 6-3-2: 3-wire SPI mode
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Serial Interface Timing Characteristics

Parameter | Symbol | Min. Typ. Max. | Unit | Condition
SERIAL COMMUNICATION

Tess 80 ns |Chip select setup time

CSB Tess B85 ns |Chip select hold time
Tsce 20 ns |Chip select CSB setup time
Tenw 40 ns |Chip select setup time

Tscvew 100 ns |Serial clock cycle (Write)

Teew 35 ns |SCL “H’ pulse width (Write)

scL Tsiw 35 ns |SCL “L” pulse width {Write)

Tscver 150 ns |Serial clock cycle (Read)

Tsrr 60 ns |SCL "H’ pulse width (Read)
Tsir 60 ns |SCL"L" pulse width (Read)
Tsos 30 ns |Data setup time

SDA Tson 30 ns |Data hold time

(DIN) Tacc 10 ns |Access time

(DOUT) ) -

Tou 15 ns |Output disable time
Toes 20 ns |DC satup time

D/C
Tocn 20 ns |DC hold time
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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)RO0H (PSR): Panel setting Register

ROOH Bit
Inst’/Para |RWID/ICX| DF | DB D5 D4 b3 | b2 | D1 | B0 |Code
PSR [ il ] 0 ] 0 a o & i 00H
1% Parameter | W 1 RES[1] | RESI] | PST_MCDE - up SHL SHO M | RST N | OFh
2™ Parameter | W 1 |LUT_EN F FOPT vomz  [Ts_auto| TIEG NORG |wvC_LUTZ| o%h

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

Description -The command defines as |

1* parameter
Bit MName Description
RST N function
1: no effect. {default)
0: Booster OFF, Register data are sat to their default values, and
Source/Boder/Vcom: floating
SHD_N function
0 : Booster OFF, register data are kept, and Source / Border /
“com are kept OV or floating.
1 : Booster on. {default)
SHL function
0: Shift left; First data=3n—+5n-1 —...—+52—=Last data=51.
1: Bhift right: First data=81—=52 -+ —+Sn-1—Last data=sn.
{default)
UDb function
0:5can down; First line=Gn—=Gn-1 —.  —=G2-=Last line=G1.
1:Scan up; First line=G1-+G2 - —=Gn-1-+Last line=Gn.
(default)
Power switch operation mode
0:Power switching fime in the period of frame scanning.(default)
1:Power switching time in the external period before frame
scanning.:
Resoclution setting
00: Display resolution is B00x600(default)
7-6 RES[1.0] |01: Display resolution is 720x540
10: Display resolution is §40x480
11: Display resolution is 600x448

0 RST_N

1 SHD_N

2 SHL

& PST_MODE
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2" parameter _
Bit. Name Description
WOOM status funcion
0 : No effect
o VC_LUTZ 13 - After refreshing display.the output of VCOM is set to floating
automatically  (defaul)
WCOM status funchion
i Norg |0 No effect (default)
1 : After refreshing display, VCOM is tied to GND before power
off
WIGMN power off status function
2 TIEG |0 :No effect (default)

1 : Fower off, WGN will be tied to GND

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

3 TS _AJTO | activated automatically one time.
1 :When RST_N low to high, Temperature Sensor will be

activated automatically one time. [default)

WCOM status funclion
0 : Mo effect (default)
1 :VCOM is always floating

FOPT function

0 Scan 1 freme atter waveform finshed|{default)

t: Mo scan afler waveform finished and switch the source channe!
guiput to Hiz.

LUT selection setiing
0 : Using LUT from MTP{default)
1 : Using LUT from register

7 LUT_EN

Pricaty of VCOM sefting: VOMZ > NORG > FOPT = VC_LUTZ

FOPT setling is part of refreshing display.
FOPT: Power off floating.

Motes:

1. Mon-select gate line keep &t ViGN for DSP/DRF and Al

Z. Dummy source ling follow LUTC for DSPDRF

2:When SHO_MN become low, DEDC will tum off. Register and SRAM data will keep until
YOO turnoff. SO cutput end YCOM will base on previous condition. It may have two
condition: DV or loating.

4. When RST _N become low, driver will reset. Al register will reset to default value, All of
the driver's funchions will disable. Sourca/Gale/BorderNCOM will be released to floating

Restriction

www.good-display.com
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2) RO1H (PWR): Power setting Register

RO1H Bit
Inst/Para RW | DICX o7 D6 D5 D4 D3 oz 1 Do Code
PWR Wy 0 0 0 ] 0 8] 0 0 1 O1h
1* Parameter W 1 - - BD_EN WSC_EN |VDS_EN|VDG EN| 07h
2" Parameter W 1 - - VEPN ]| VEPM IO 00k
3" Parameter | W 1 = VERL_0 [6:0] 0oh
4" Parameter | W 1 - WEP_1 16:0] 0ok
5" Parameter W 1 = WEN: 1 [5:0] 0ok
6" Parameter | W 1 - VEPL_1 [B:0] ook
NOTE: " Don't care, can be set to VDD or GND level
Description -The command defines as :
1" Parameter:
Bit Mame Description
Gate power salachon.
0 VQG_EN 0 : Extarnal gate powar from VEPVGN pins.

1 1 Internal DCDC functon for genarate VGPNGN, (defaull)

Source power selection.
1 WDS_EN 0 : Extamal source power from WEPVEN pins.
11 Intarnal requiator function: for genarate WSPAWEN [defauit)

Source LV powar selection
2 WSC EN 0 : External source power fram YSFL pins.
1 Intarnal reguialor function for genarate WSPL (default)
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Border LDO enable (when TES=LOW)
\0:Border LOO disabda(dafaul)

cade Border level selection
o VCObM
M WEP
12 =
11 VEPL

1:Border LD anabls

code Border level selection
oo Voo
o1 VSPHYCOM
(e} VEN+YCOM
11 VESPL+VCOM

5 BOD_EN
Border LDO enable (when TPE=HIGH)
0:Border L0 disabla(cafaul)

code Border level selection
0o VGOM
o VEP
10 WEM
1 VSPL

1:Border LDXD anable

code Eorder level selechion
(i) VCOM
01 VEP+VCOM
10 WEN+VCOM
1 VESFPL+VCOM

2nd Parameter:

Bit Name Description
WIEPM Voltags Level.

00 WEP=20 v, VEN=-20v [defsult)

1-0 WGEN 01: WEP=17 v, WGN=17v

10: VGP=15 v, WEBN=18¢

11 WGEP=10 v, VGEN=-10v
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3rd & 4th & Bth Parameter: Internal VSP_1/VSPL_O/ VEPL_1 power selection
Bit | Name Description
Internal V5P & V5PL power selection.
it &:0} ‘oltagsivy bt [8:0] Wiltagey'] bt [8:00 VolkagalV)
0000000, | D0k T TioooT | 2oR| T 1010010 | 52h | 11.2
oooooat [oth] 3 D100 |2aRr | 72 |iotooin s3] 13
0000010 |92n| 32 | owoiont |28n| 78 | 1oictoc [s4n| 114
oooooit |03k 33 |oiowioo [2ch| 74 1010101 | 58h| 115
0o00ion |oah| 34 | 01010 |2o0R| 75 | toioiio 11.8
0000701 |OER| 35 | 0ioitio |2ER| T TETRER] T
0000110 |0BR| 38 | oiotir |2Fh| 77 | 1011000 1.8
00O0t11 |o7R| 37 | 0110000 |[30R| 7B 1011001 11.9
0001000 |oam| 3@ |omooot |2iR| 7@ | tomioio |Ea 12
0001001 |0%h| 3.8 | o1i0070 | 52h B 101101 |88n| 121
0001010 | GAR Fl 0110017 |33R| &1 1011190 12.2
0001011 |0Bh| 4 0110100 |34h| B2 1071901 12.3
ooo1to0 [ock| 42 |onoiod (3| 23 1071110 12.4
0001101 |oDh| 43 | 110110 [38n| &4 1011t 11 125
0001110 |OSh| 44 0011 |57R| 85 | 1100000 |BOR| 126
0001111 |oFn| 45 | 0111000 |38k | &6 | 1100004 |&ih| 127
0010G00 | 10n| 48 | 0111001 |38R| &7 1100010 | B2h| 128
0010001 [11R| 47 0191010 |3&h| B8 1100011 | 83h| 128
""5;— 00i00i0 |12n| A& | cilicid |3Bn|  Ba | 1iooioo [Ean| 13
vepL o |l og1o011 [13e] 49 [ owiioo [3ch 3 100101, [esn] 13
80 & | ooioion |dan = DF11101|30h| &1 1100110 | BAh| 132
VEPLT [Mpoiptor [1er] &0 011110 [3Eh| 9.2 100 | &7R| 133
00i01i0 |1BR| 52 0111111 |3Fh| 9.3 | 1101000 |BER| 13.4
Doi0iil [47h| 53 1000000 |40R | ©.4 | 1101001 |B8h| 135
0011000 | 18n| 54 1000007 |#1R | 8.5 | 1101070 |BAn| 138
0011001 | 18R] 55 | 1000070 |42R| 98 1101041 |88n| 137
0011010 |1AR| &8 | 1000011 43| 4.7 1101100 |8CnH| 128
0011011 |18h| 57 000100 |44k | G 1101101 |80h| 138
poi1ion [ick| 58 | 1copiot [48m| 9@ 1101110 [BEn| 14
0011101 |iDR| 5% | 1000110 | 48n 10 1101111 | 8En| 141
0011110 | 1ER & 1000111 |47R| 101 | 1110000 | 70| 142
0011111 [iFR| B4 1001000 |48R| 102 | 1110001 | 7ih| 183
oiooco0 [2on| B2 1001001 |40k | 103 | 1110010 | 72h| 144
000007 |Zih| B2 | 1001000 |4&h| 704 | 1310011 |73h| 145
ptonoio |[22n]  Ba 1001011 |42h| 105 | 1110100 | Tah| 148
0100011 |23R| 65 1001100 [4Ch| 108 | 1110701 | 75h| 147
0100700 |24h| BB | 1009107 |4Dh| 107 | 1110110 | 78h| 14.8
O1o010) |28R] &7 1001110 [42h| 108 | 110in | 7iR| 148
0100110 |26n| &8 1001111 |4Fn| 10.8 | 1111000 | 78h 15
0100111 |37R| B8 | 1010000 | 50k i 7
0101000 | 28h 7 1010001 | 51| 111 e hi
www.good-display.com 17/62 10.85 inch Series
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5th Parameter: Internal VEN_1 power selection
Bit | MName Description
Internal WSMN power selection.
bilf&:0] ‘oltagalyv) bit 18:0] Voltage{V] bt [8:00 ‘VokagalV)
CO00000 |-00h -3 G010t | 280 -F.1 1010010 | 52h 1.2
0o0oo01 | Ofh -3.1 0101010 | 2Ah -T2 1010011 | 53h -11.3
0oD0oAD | 02R -3 01011 | 2Bh T3 1010100 | 54h -1 4
G001 | 03k -33 0101100 |2Ch -7.4 1010101 | 55h A5
0oO0 100 | 0dh -34 01011081 | 20h -TE 1010110 | 56h 118
0o00101 ‘| 05h -3.5 o110 | 2R TB 1019111 | &Th AT
coooti0 | 0BR 38 0ig11i1 | 2Fh 7.7 1011000 |-5EBh -11.8
BoO0111 |07 3.7 0110800 | 30k 8 011001 | 58h -1
CoD1CD0 |08k -3B 0110001 | 318 T8 1011010 | 5AR -12
0o01001 | 08k -39 0110019 | 320 -2 1011011 | 5Bh -12.1
0o01010 | AR -4 0110011 | 33h 2.1 1011100 | 5Ch -2
0001041 | B8h 4.1 0110100 | 34R -8.2 101111 [ 50h -123
0001100 |0Ch 4.2 0110101 | 3Eh -2.2 1011110 | 5ER -12.4
0oJ1121 [ODh -1.3 0110110 | 38R -2.4 1011111 | 5Fh -12.5
OO 110 | BER 4.4 01107917 | A7h 25 1100000 | &0h 126
0o01141 | OFR 4.5 0111000 | 38R 236 1100001 | 81h 27
BCAEOD0 | 108 -8 211100+ |38k -8.7 10000 | B2h 2.8
co1cen | 1k .7 0111010 | 3&h 22 1100011 | B3h 28
oo10010 | 12R 4.5 01118141 | 3Bh 2.2 T1001030 | B4h 3
” o 0o10011 | 13R 4.8 0411100 _|3Ch -8 1100107 | B5h -131
6-0 [ ¥8N_T [Togqgion [1en]| 5 0111101 |3Dh| 8.1 | 1100110 |BBh| -132
00101, | 158k -5.1 0111110 |3ER -3.2 1100111 |BTh -13.3
0010110 | 18R 52 111111 | 3Fh -3 1101000 | BE8h -13.4
0010111 | 17h -5.3 1000000 | 40h 5.4 1101007 | &3h -135
0011200 | 18R 54 1000001 |41k -2E P00 [ BAh -13
0011001 | 18k -5.5 1000010 | 42k B 1101011 | EBh -13.7
co11010 [ 1AR -58 1000017 | 43R -7 1101100 | 8Ch -13
Go11011 [ 1Bh BT 1000100 | 440 -8 1101101 | 80Dh 138
0e11100 [1Ch -5.8 1000101 | 450 -BE 01110 | BER 1
0011401 | 1Dh -5Aa 1000110 | 48R =10 1111 _['BFR -14.1
Go11110 [ 1Eh & 1000111 | 47h =11 1110000 | 79h 4.2
0011117 |- 7Fh -#.1 1001200 | 48R -2 1110 | 7ih -14.3
0100000 | 206 4.2 1001001 | 48h -3 1110010 | 72h -14.4
0100001 | 21k 3 1001210 [44h -ik.4 1910611 | 73h 14.5
0108010 | 22h .4 1001011 |4Bh -10:5 1110100 | Tdh 4.5
0100011 | 23R 4.5 1001100 |4Ch -10.8 1110101 | 75h L7
00100 | 24k 5.8 1001104 |40h -10.7 1110110 | 78h -14.8
0100109 | 25k .7 C01110 |4Eh -10.8 1110411 | 77h -t4.8
0100110 | 28R £8 1201111 |4Fh -108 11§1000 | 78h 5
0100111 | 278 =548 1010200 | 50R -1 :
= - other -1h
0101000 | 28R -7 1010201 | 51k -7
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Motes:

1. VEP_ONWSN_0 voltage output is £15 V fixed value.
When switching Mode0 or Modet the volizge output is:
Model: MEP_0{+15) / VEN_0 (-15)/ VSPL_0 (+3~+15)
ModeT. V3P_1(+3 - +15) / VSN_1(-3 = 15} A VEPL_1{+3 ~ +15)

Madal Madai
WEF WEBP_0{+15) WEF_1{#3~+15)
VEMN WEMN_T-15) WEK_1{:53~15}
VEPL WEPL_ #3415 WEPL_1[43~=15)

3. If gate voltage is set to +-15v, +/-10v, |C will auto correct source voltage as follows
LAGP-VSP_D/WVEPL O/ VEBP_T/VEPL_12=2v

. WVGN- VEN_0/VEN_1 »=-2v

For exampie:

ayirnal | [Woltage setting]  Real Vetage
WGP w40 10w
ViEk 10w =t
USF_O w15 =8y
VEN_D 15w =By
WEP_1 -1 =5y
i WEN_A -y =Sy
WEPL w15 =8y
WOOMH &1 Es =2y Lo I ]
WCORLE =152l o i
WoOMDC =2 2

4. Voltage setting limit: VBP_0 = VSPL_0O , VSP_12 VSPL_1

Restriction
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3)R02H (POF): Power OFF Command

RO2ZH ; Bit :
InstiPara R | DICX B ;5] B5 D4 03 02 D1 0o Code
PEF W ] o ¥ 0 0 T o 1 ] 02H
1" Parameter W o - - - - - - - - o0
NOTE: *-" Dan't care, can be sat to VOO ar GND lavel
Description | =The command defines as :
RO2h = Ox00h
®  After power off command, driver will power off base on power off sequence.
®  After 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, VOOM,
temperature sansor, but register and SRAM data will keep until VDD off.
® 32D output and YCOM will base on previous condition. It may have two conditions: Ov or
fioating.
Resiriction | This command only active when BUSY N ="1"
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4)(R04H) (PON):Power ON Command
RO4H Bit
InstiPara R | DICKX | D7 D6 D5 D4 D3 {2 D1 D0 | Code
PON W 0 0 0 0 0 0 | i 0 D4H
NOTE: 2" Dont care, can be set fo VDD ar GND level

Description -The command defines as

& After power on command, diver will power on base on power on sequence.

® 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 wil rise from low to
high.

Restriction

This command only active when BUSY N =17
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5) RO6H (BTST): Booster Soft Start Command
ROGH Bit
Inst/Para RAN | DICX | D7 De Ds D4 D3 0z o1 DO | Code
BTST W 0 0 0 0 0 i 1 i 0 08H
| 1*" Parameter W 1 - PHE_SFT{170] PHA_SFT[10] 0oh
2™ Parameter | W 1 - - PHA_ON [S5:0] 02h
I Parameter | W 1 - - PHA_OFF 5:0] 07h
4" Parameter | W i - PHB _ON [5:0] 02h
5" Parameter | W 1 - PHE_OFF [5:0] 07h
[ 6" Parameter | W 1 F PHC_ON [5:0] 02h
7" Parameter | W 1 E PHC_OFF [541] o7h
-The command define as follows:
1s: Parameter:
Bit Name Desciiption
Soft start period of phase A
00: 10mS (default)
1-0 PHA_SFT  |D1:20mS
10: 30m3
11: 40mS
Soft start period of phase B:
00; 10mS (default)
3-2 PHB_SFT [01:20mS
10: 30mS
11:40mS
Biff5:0] |Descripion| Bit[50] |Desoiption| Bil[5:0] |Descripfion
000000 sangthi 010910 sirength23 104100 strengihd 5
000007 awangth? Q1011 gwength2d 101101 strangthif
00000 strengthd 011000 strength2s 101110 strangthd?
000011 strangthi 011001 sirangth26 101111 strangthd
Description 00100 strengths 011018 strength2’ 10000 strengthdd
000 101 strangthi 011014 sirength2E 110001 strength50
000110 strength? 011100 srengthzg 110010 Strengthi1
oDoin stre ngth 011104 sirength30 110011 sirength52
001000 stre rigth 01110 sirength3 110700 sirength53
Cnving a01o01 strangthi0 o111n strengthl2 1nom strengthB4
Slt_;inqé'l‘ug 001010 strangth11 100000 swengthi3 10110 gtrangthSh
PH EI:DN g | 001011 strangth12 00001 swength34 110444 grangthSe
PHC_ON 001100 strength13 100010 girength3s 111000 strengths7
001101 strengthi4 100044 srangth3s 114001 strengthss
001410 strengths 100400 strengtha? 14010 strengthsg
001111 strengthi6 100104 strength36 111011 strengthisd
010000 strengthi? 100910 sirength3d 14100 sinangthi1
010007 strangthi8 100711 strengthdl 111101 strengthé2
040040 strength1d 101004 srengthid 191110 strengthis
010011 sirangth20 101001 sirengthd2 EREE strengthid
010100 strangth21 101010 shengthdl
040101 strangthiz? 01011 sirengthdd
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Description Bit{5:0] |Description| Bit{5:0] |Description| Bit[5:0] |Description

000000 Period 010110 Penod23 101100 Perodis
[ TR Peniod2 010911 Panod24 10101 Periodd6
000010 Parind3 011000 Period25 101140 Pariodi7
000011 Pariodd 011007 Period26 101111 Pariadds
000100 Periods 011010 Periodz7 110000 Perioddg
000101 P ariodt 011011 Perod28 110001 Period50
000110 Peariod? 011100 Penod2g 1100 10 Periods1
000111 Periods 011101 Peniad30 190011 Perinds2
Minimum [ 504000 Pariods 011110 Peniod31 110100 Periods3
EEFﬁf%m;f 001001 Periodi0 o1mn Period32 10101 PeriodS4
PHA OFF 001010 Period11 100000 Period23 110110 Pericd55s
& 001011 Period12 100001 Period34 110111 PeriodSt
PHB_OFF ™ nomion Period13 100010 Period3s 111000 Periods7
F-‘HE%EFFF 00101 Periodid 100011 Period36 111001 Pariodss
001110 Periodis 100100 Period3T 11010 Perind5g
001111 Period s 100101 Period3s 111011 Perid60
010000 Periodi? 100110 Penad3g 111100 Periodi1
010001 Periad15 100111 Pencddl 111101 Penodi2
010010 Period1g 101000 — 1110 Periods3
010011 Penod2d 101001 Penodd42 mnnm Fenodtd

010100 Period21 101010 Padiodd3

010101 Perind22 101011 Perioddd

Restriction
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6) RO7H (DSLP): Deep Sleep Command

ROTH Bit
Imst/Para R | DICX 07 {815 D& [ 33 o2 3] B} Code
DSLP W i ] 0 0 0 0 1 i i oTH
1* Parameter| W i 1 0 1 g 0 1 0 1 £5h

NOTE: =" Don't care, can be set to VOO or GND lewal

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 ="

7) R10H (DTM): Data Start transmission Register

R10H Bit
InstPara  |RANW[DICK] D7 D& D5 | e o D3 - D2 D1 D0 |Code
CTM W 0 0 a [ 1 0 0 a [} 10H
2 bt mode W 1
1* Parameter L i Pomi Pinei2 Pinsid Pt Oin
WA [ ' - 0N
M" Parameter W f P {n-3) Peebim-2) Foelin-1) Pizalin) Dk

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

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
datan'COM for panal.

Fixel [1-=n][ 1:0]: 2-bit'pixel

image Data DrDv=1 {default) DDx=0
Pixel]1 0] Gray level select IP oatput LUT select Gray level selad IP outpust LUT seled
Dok Grayd ogray 00 Gray3 ograyl3
0ib Grayl ogray (1 Gray2 ogray0E
10b Gray2 ograylZ Gray1 ograyli
11b Gray3 ogray (3 GirayQ cgray0l

Data mapping example:

When DDX=1 Pxelt.0j=01 -=Gray level selegd=0Gray 1 follow LUT data output from | P output
port'ogray01”.

When DDX=0,Pixel1 . 0)j=11 -=>Gray level select=GrayD, follow LUT data output from IP outpul
port ograyDD™

Restriction
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8)R11H (DSP): Data Stop Command

R11H Bit
InstiPara RAW | DICX o7 D& D5 Dy ) O3 D2 D1 | DO Code
DSF W [} b ] a [} 1 a a a | 11H
1* Parameter R i Data_flag 3 4 = - - z - "

NOTE: “* Dont care, can be el to VOO or GND ievel

Description | -The command defines as -
miWhile finished the data transmitting, user must send this command to diver and read Data_flag

inforrmia tion
1=: Parameten
Bit Mams Description
. Data fia D: Driver didn't receive &l the data.
—"9 4. Driver has already received all of the one frame data.

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

Restriction | This command enly actives when BUSY N="1".

9)R12H (DRF): Display Refresh Command

R12H Bit
Inst'Para RwW | DIiCX o7 D& Bl b4 D3 b2 B i Code
DRF W o o & o 1 o a 1 0 12H
1% Parameter| W 1 . 5 3 3 3 = = s

NOTE:*-" Donl care, can ba saf to VDD or GND lavel

Description | =The command defines as :

R 12H=0x00
While users =end thiz command, driver will refresh display base on SRAM datz.and LUT.

After display refresh command, BUSY_N signal will become "0"

Restriction | This command only actives when BUSY N ="1"
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10) R17H (AUTO): Auto Sequence

R17TH Bit

Inst/Para BN | DiCX or D& BEs D4 D3 Dz 01 Do Code
Ao Sequence W a a L] ] 1 L] 1 1 1 1TH
1® Parameter| w 1 Code{T] | Codels] | Codel5] | Code{d] | Codeld) | Codef?] | Code{1] | Codef} || ASh
Drescription

The command can enable the internal seguence 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 POMN, DRF, POF, DSLP.

AUTO (0x17) + Code(0xAS5) = (PON—DRF—POF)
AUTO (0x17) + Code{0xAT) = (PON—DRF—POF —DSLP)

Restriction | This command only actives when BUSY N ="1"
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11) R30H (PLL): PLL Control Register

R30H Bit
Inzt/Para RMW | DiCX o7 Dg 0s D4 03 D2 B oo Code
PLL W 0 o a 1 i 0 0 i a A0H
| 1% Parameter W 1 - = : Dyna FRI2] FRI1] FRID] a2h

NOTE: "2 Don't cars, can ba sat to VOD or GND lavel

Description | -The command defines as:

The command controls the PLL clock frequency. The PLL structure must support the following
frame rates:

bit3 Dynamic frame rata
a Disabiaidafaul)
i Enabls

FR[2:0] Frame rate
a0 125 Hz

001 25 Hz

B 50 Hz(dafault}

on B5 Hz
100 T& Hz
iG] 85 Hz
110 100 Hz
111 120 Hz
remark -Horizental
i
hsynec _'| ’ i
i H active i |
——-——— e — —— — — i
|
— S
55 |
'.(._“_-__._ﬂ.::.illlc.._-_.._.-__-;.;
=\ertical
VEVIC l
1 Voaclive
.
i |_‘ |_‘ T [_I 1 ]—[ l_l
de
| 635 lines 1
e — e e e —

Restriction
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12)R40H (TSC): Temperature Sensor Command
R40H Bit
Inst/Fara R | DICK D7 D& B D4 03 D2 D1 oo Code
TS50 W o i 1 0 i i 0 [i 0 A0H
1* Parameter | R 1 | oSy | caTsEl | DaTHs) | OOTsH | DemsE | osmsi | Damsp | oamsg
2" Parameter | R i oo TSE) |owTsmE | Do 5 . Z E 5 ?
NOTE: " Don't care, can be sef to VOO or GND level
Descrpiion -The command define as follows:
This command indicates the temperature value.
If R4TH(TSE) bit7 setto 0, this command reads internal temperature sensor value.
If R4TH(TSE) bit7 setto 1, this command reads external (LM7S) temperature sensor value
[ | s |
I LI
— ]| I
. N N
-:-\.'r_a—l I—
TS7-0/000:3] T70 TSEO/D{10:3] TrC) TSHTOV0:3] T 0
11100111 -25 DO000000 0 00011001 25
11101000 -24 DD0O000T 1 00011010 28
11101001 -Z3 00000010 2 00011011 =
11101010 22 00000011 3 00011100 28
11101041 =21 DO0O0A00 4 00011 101 prat]
11101100 =20 DO0O0101 -] 00011410 30
11101101 -4 DO000110 & 00011411 3
11101110 -18 Do000111 T 00100000 3z
11101111 -17 DO0O1000 B O0ADD00T 33
11110000 -6 D0001001 2 00100010 34
11110001 -15 00001010 10 0000011 35
11110010 -14 DO001011 1 00100100 36
11110011 -13 DO0O1100 12 00100101 ar
11110100 -12 Do001101 13 00100110 38
11110101 -11 00001110 14 00100111 0
11110410 =10 Dooo1111 15 00101000 40
111011 -8 D00 10000 16 00101001 41
11111000 -8 DO0 10001 17 00101010 42
11111001 -7 00010010 18 00101011 43
11111010 -5 DO010011 149 000 100 44
11111011 -5 DD010100 20 00101101 45
11111100 -4 DO0 10101 21 00101410 45
11111101 -3 00010110 2 00101 111 47
11111110 -2 DO0 10111 3 00190000 48
11111111 -1 000 11000 24 00110001 48
TS TC)
oD +{
o +1.25
10 +0.5
11 H. TS
Restriction Thiz command only actives when BUSY N ="1".
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13)R41H (TSE): Temperature Sensor Calibration Register
R41H Bit
Inst/Fara R | DICX oy be 05 4 b3 B o1 o0 Code
TSE W 0 a 1 o 0 0 0 [\ 1 41H
1™ Parameter| W 1 TSE = - oM | To o | Ton T ook
NOTE: " Don' care, can be set to VDD ar GAD fevel
Description | -The command defines as;
This command indicates the driver [C temperature sensor enable and calibration function.
Reserve one temperature offset TO[2:0] for calibration
1. TO[3E): mean '+ or '=', while 0 is *+'; 1 i5 '~
2. TO[2:0]): mean temperature offset value
Bit Mame Description
Femperature level:
0000: +0°C (default)
0001 #0.5°C
00r0: +1°C¢
G011 #1.5%C
0100. +2°C
0101 +2.5°C
0110 +3°C
30 TO[3:0] 011 +3 5°0G
1000; -4°C
100%: -3.5°C
1010: -3¢
1011 -25°C
1400: =2*C
1101 -1.5°C
1190: =10
5 1 11#{55.5;:
-+, {default)
2 O[] 1:+0.25°C
Internal temperature sensor enable
- TSE 0 Internal temperature sensor Enabbe.[deflamt]
1: Internal temperature sensor disable, usmg external temperature
SENsor.
Restriction | This command only actives after RO4H(POMN)
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14)R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para RM | DICK 07 D& b5 D4 03 b2 D1 Do Code
TSW W i} i} 1 a i i L] 1 a 42H
1* Parameter W 1 VAT TRIT] [WATTRIS] WATTRIS] WATTR4] WATTRIZ] WATTRIZ] [WATTRI1] |VATTREN] 0O0h
2™ Parameter | W 1 |wserr |wsseg | wiase(s] | WMmse] |warsega) | wmsegz) [wmsaq) [wamseor|  oon
3™ Parameter | W 1 |wisep) | wises] |wises] | wise) | wisers | wisep | wisert |wueseo) | oon

NOTE: =" DonYt care, can be st to VDD 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)
I2C Write Byte Number
00: 1 byte thead byte only)
-6 | WATTR[7:6] | 01: 2 bytes (head byte + pointer)
10: 3 bytes {head byte + pointer + 15t parameter)
11: 4 bytes (head byte + pointer + 1st parameter + 2nd parameter)

2™ Parameter:

Bit Mame Description

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

Bit MName Description

=0 WLSB[T:0] | LSByte of write-data to external temperature sensor

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

R43H Bit
Inst/Para | RAM | DICX | D7 D& Ds 04 D3 Dz D1 DO | Code
T5R w Q 4] 1 Ll Q Q a i 1 43H
1* Parameter R 1 RMSE[T] |RMSE[S] | RMSES] | RMSEH] |RMSE(3] | RMSER] |RMSEN] | RMsED)]| -
7™ Parameter R 1 RLSE[] | ALSE(S] | RLSE[] | RLSE4] | RLSE] | RLSE[Z] | RLSE]] | RLSE)] -
NOTE: L7 Don't care, can be set fo VDD or GND level
Description <The command defines as:
leis command reads the temperature sensed by the temperature sensor.
1* Parameter:
Bit Mame Description
-0 RMSE[7:0] | M5Byte of read-data from external temperature sensor
2™ Parameter:
Bit | Name Description
70 RLSB[7:0] | LSByte of write-data from external temperature sensor
=M
ok ! | TSR |
ﬂﬂﬂ"';mﬂlf Emﬁi
— 11 I,
S I_| '\\'J.I\.d
BUSY M l ]
Restriction This command only actives after RD4H(PON)
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16)RS0H (CDI): VCOM and DATA interval setting Register

RS50H Bit
InstPara RAW | DVICX o7 (53] D& D4 oa Dz o1 D0 | Code
col W 0 0 1 0 1 i 0 [i a 50H
1* Parameter| w 1 Ve | veop) | veoq | Dox CDIE] | coEz | ooy | CDi oh

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

Description | -The command defines as:
This command can set 2 kinds of parameters, 1.WVCOM to data output interval (CDI)

CDI[3:0): This command indicates the interval of VCOM and data cutput. When setting the vertical
back porch, the total blanking will be keep (55hsync).
Bit Mame ' Description
Vicom and data interval
0000: 17 hsyno
000116 hayne
0010:15 heyne
0011:14 hayne
0100:13 hsyne
0101:12 hayne
0110:11 hsyne
30 CDI3:0] 0111:10 hasyne( defaulf
1000:8 hsyne
1001 :8 hayne
1070:7 hsyne
10116 hayne
1100:5 hsyne
11014 hsyne
1110:3 heyne
1111:2 hsyne

Lol
s

VICOAE meed fos e ready
Bieloird soamee dasn carpast

I B O A

e ]|

WO ouan

i
1
Bz ot ey f s 3
WO (B I Frmmne N VOOM X Framne M4 VOOM
i 1
i ! : i
Soume dms | L.z ) 1 —
q : ; Fame M d=a J,: i <
i { [ !
1 : |
: i

CliHwaeg

53 By 0T st {finad)
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VBD[2:0): Border dats selection. (from LUT output by IF port border_w{1:0])
This registér vall make boarder pin output being mapped to & teftain gray Scais.
Bit 4 B#T-5 D cription 1P setting for Border LUT
DO%. TR Gay B salact
a0g Floatng WA
001 Grayd bardar buf=011
i} o0 Gray2 bawdar buk=010
011 Giray botder buE001
100 Grayd border buf=000
00g Grayl border bul=000
1 Giayl barger buEQ03
1 {dekil) 010 Srayd Deeder bul=010
011 Grayd bordar bu=011
194 Floatreg M

Border outpul voltage kevel: The level selection 15 based on mapping LU T cata;

Ex: Gray 1 wavelform is mapping to 15 withiout WEOM offset, the eal output on Boarder pin

shall be 15V

Boarder sulput will follow FOPT definition being defined in RODh,

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

R51H Bit
Inst/Para R | DFCX B7 D& DS 8] D3 Dz D DO | Code
LPD W L] Li] 1 o i L a L] 1 H1H
1% Parameter | R 1 - - . - - - - LPDH -

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

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 (VD0O<2.5v, which could be select in RE4H {L\VSEL)).

: Farameter:

Bit 0 LPD

i) Low power input.

1 Mormal status.

cMDy | ] L PD command | | LPD parameter |

CSB | | | [

set. [T [LILCLLLL L

SDA il | 1 valie |
BUSY_N L1

Restriction

This command only actives when BUSY N="1"
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18)R61H (TRES): Resolution setting

RE1H Bit
In=t/Pzra R |DICX] DT B 05 04 | D3 0z ] . D0 |Code
TRES W a o 1 | a 0 a 0 1 E1H

. ’ HRES(E) | HRES@E) | Dok

1" Parameter| W 1 -

2™ Parameter| W 1 | HRES(7) | HRESIE) | HRES(E) | HRES(4) | HRES3) | HRES(Z) o 1 noh

A" Parameter | W 1 5 - - WRES(S) | VRES(E) | Goh

4" Parameter | W 1 | vresi7) | vRESIE; | VRES(E) | VRESH4) | VRES{E) | vRES(Z) | VRES(T) | WRES(D | SOk

NOTE: " Don't care, can ba sef to VDD or GND laved

Description -The command define as follows:

When using register:

Horizontal display resclution(source) = HRES
Vertica! dispiay resolution(gate) = VRES

Mote:
Mo matter HRES[1:0] value being filled, it's always be 00b.

Channel disable calculation:
G0 - First G active = G0; LAST active GD= first active +\VRES[9:0] -1
S0 ; First active channel; =50 ; LAST active 5D= firgt active +HRES[3:2]74-1

EX -800X800
E0: First G active = GO
LAST active GO= 0+600-1= 599; (G599)
50 : First active channel: =50
LAST active SD=0+200"4-1=75%; (§755)

Restriction Horizontal resolution should be 4-multiple.

www.good-display.com 35/62 10.85 inch Series



GooDisplay GDEY1085F51

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

RESH Bit
Inst'Para RW |DViCX] DY D& L) D4 D3 0z [Bf] 6] Code
GSET W 4] 0 1 1 & 0 1 0 1 &5H
1% Parameter | W 1 : £ 2 2 5 : 5 sfartiy] | S startig] | ooh
2™ Parameter W 1 S_startl7] | 5_steri(B] | 5_stari[5! | §_starii4] | 5_stari(d] | 5 stam[2] L] a T0h
3" Parameter | w 1 : : = z = : G startid) | G_stantfd]| 0ok
4" Parameter W 1 G etart[7] | G_stan[B] | G_start]B] | G startjd] | G_start[3] | G_star[2] | & _start][1] | G_start]0] C0h

MNOTE: " Dian't carg, can Ba sat fo VDD or GND lavel
-Tha command define az follows:

Mote:

Mo matterS_start [1:0] value being filled, it's always be 00
Description
1.5_Start [8:0] describe which scurce output line is the first date line
2.G_Stari{5:0] describe which gate ling is the first scan lins

Restriction | §_Start should be the multple of 4

20)R70H (REV): REVISION register

R7OH Bit
InstiPara BN | DICX o7 D& D5 Dd D3 o2 D1 {8]4] Code
REV W 0 i} | 1 1 i} i 0 i} TOH
1% Parameter R i 0 o o o o 0 1 1 02h
7 Parameter | R 1 0 0 i 0 o 0 1 0 0zn
3 Parameter | R 1 0 o 0 0 0 0 o 1 0ih
NOTE: =" Don't care, can be set fo VOD or GND level

Description -The command defines as:

1* & 7™ & 3 Parameter:

7-0  |CHIP_REV

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

R30H | Bit

Inst/Para RW | DiCX | D7 D& Ds D4 D3 D2 D1 D0 | Code

AMY W 0 1 (] 0 [i] a L] (4] (4] BOH
1 Parameter| w 1 P PO | AMNVTEA] | AMVTIOL | xaN | AmwEs | AMv | AMVE (]

NOTE: =" Don't care, can be set o VDD or GAD level
Description | =The command defines as:

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

1* Parameter.

Bit Mame Cescnplion
AMVE: Auto Measure Voom Setling
0 AMVE 0. Aulo measure VCOM disable (defaull)

1. Auto measure VEOM enable

AMY: Analog signel

1 Ahy O:Get Voom value from REThidefault)

1:5et Veom value in analog signal

AMVE: seting for Source output of AMY

3 AMVE U: Source output OV during Auto Measure MCOM period
{default)

1. Source putput VEPL 0 during Auto Measure VCOM period.
KON setting for all Gate ON of AW

5 KON 0: Gate normally scan during Auto Measure VCOM period,
{dedsull)

1: All Gate ON during Auto Messure VOO period.

The ssnsing time of VCOM detection

(0 5% (detault)

Ged ANMVTI0) 01: 10s

10: 158

11; 208

The sensing points of sampling time

00: 2 (default)

01: 4

T4 Pl1:0) 10:8

11: 186

Sampling time = the last guarter of sensing time (T) VCOM =
average of N points. N=24 8 16

Sorce voltans
; :
St of Vieom conmied by sensing moda e R ]
The |3z quarerof sneng Sme
BUSY M :

4
iom Barsing _|

Bpempeof Npont 8=24 816

Restriction This command only actives when BUSY_N = "1~
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22)R81H (VV): VCOM Value register

R81H Bit
Inzt/Fzra RWwW | DICX oy D8 B D4 03 0z D1 Do Code
W I i 1 o 0 a i i o 1 E1H
1% Parameter] R 1 - VVIEL | WWISD | WVISD | Wi | v | wvIn | v
NOTE: ¥ Don't care, can ba sat to VDD or GND lavel
Description | -The command defines as:
This command could get the WYCOM value
1* Parameter: (when TPS=LOW)
Bit Mame Dezcrption
VCOM value
WA ED]  |VoliegadWyl WV EDT  |VolegeNH WV B0 [Voltage(V)
QOO0 | 000 8] 0011100 1Ch -1 i0111000] 380 -2.8

O0CO00Y|0th| -0.05  JCO11101)1Dh| -t45  |0119007)38R) -2.85
D0CO0T0|02h -0 o011110{1ER -15 |e1ti010)3Ah0 =29
000O0i1|03R| 0B JOO41449|1FR| -1.65 | 0911091 [3BR| -2.885
000010004k -0.2 1 100000( 20h -1.6 0111100 [ 3ChH -3

0000107|08R|  -0.25  |OT00001|21h| -1.85 | 0111101 [3DR| -3.08
000011008k -0.3 0100010(22h -1.7 0111110 |3Eh =341
J00111|07R| -0.3% 010001123k -1.75 | O1i11tdt |3Fh| -3:15

000100008k -4 0100100{24h -1.8 1O0CD00 400 -32
O0C10071|08R| -0.4% |0T00401|25h| -1.B5 |100000t[41R| -3.25
0001010 |[DAR -0.5 01001 10{28h -1.e 100CO42h =3.3
0021017 |0ER| -0uEE  |O100111|27h| -1.85 |1000011(43R]) -3.35

000 110D|0CH)  -D.8 07101000{28h 2 1000100 i n =34
OO0 |CDh| 083 |o104001)28h| -2.0%  |1000101[45R| -345
00C1130|0ER -0.7 0101010{28h0 2.1 1000110 48h =35
0001199 |OFR| <078 |O101041)2Bh| =245 |1200E17(47R| -3.58
Q010000] 10k -0.8 101 100{2Ch -2 1001000 48R =38
0010001 11h| -0.BS 101101 (20h|  -2.28  [1001001|459R| -3.65

O101410{2ER -23 1001010[4AR|  -ET
OOFO0E1 13| 083  |Ot01199)2Fh| =235  |1001011|4Bh| -3.75

01 10000(20h -2.4 1007i00[4Ch|  -38
0010107 |18h| -1.08 01100071210 -245 |10071701[40R| -3.B5
Q013110 16h -1.1 01 10010{32h 25 1001110{4ER|  -38
ooi0tiipITh| 145 |OT10011[33h| -2.65 | t00t111 |4Fh| -3.85

60 VA[8:0]

[=]

[=]

O0F1000[18h =12 01 10100{34h -2B 1010000| 505 -4
Q01004 19h| -125  |0110101)35h| -2.55 other -4
011010 1AR -1.3 0110110{38h 2.7

o0t 11ER| 135  J0T10111|3Th| =275
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1* Parameter: (whan TPS=HIGH)

Bit Mame Description

WVCOM value
VB [Volage(VW)| WV [BO]  |Volage(V)| vV [EDD [Vaoltage(V)
Q000000 00 (] 0091100 1Ch 1.4 011 1000) 380 28
0020007 (0th 205 0011101100 145 |0411001|:38h 285
O00D010|02h (o 0011 110{1Eh 1.5 0111010 340 2.5
Q000011 [G3R 045 0011111 | 1Fh 158 0111011 | 3Bh Z.85
Q0CCO|04h 0.2 0100000 20h 1.6 011108 | ACR 3
0000101050 025 0100001 (21h 1:85 2111101300 305
a020110(08h 0.3 0100013|22h 1.7 0111110 | 3ER 31
Q020111 (07h 025 0100011230 TS 0111111 [3Fh 345
2001000 (08hR 0.4 0100100 240 1.8 100C000 400 a2
0009001 (0%h 045 0100101 | 25h 1.85 1000001 | 410 325
2001010 |0aR 0.5 01007 10] 280 18 1000010 420 33
2001017 [0BR Q.55 0100111|27h 1.55 000011 | 43k 235
001120|3Ch OB 0101000(28h 2 10001 00| 44h 34

&0 "._."-_.fiﬁ;m Q001104 [0Dh .65 0101001 | 28h 208 1000101 | 450 3.45
0001110|2ER o7 01010102480 21 10C0110| 480 a5
2001111|0Fh 075 0i0101112Bh 215 1000111 [47h 3.55
0010000(10h 0.8 0101106 |2Ch 2.2 TOC0F000| 480 36
Q010001 (1th 0:B5 01011011200 225 1001001 | 486 385
01000 12h 0s 0101 118[2ER 2.3 1001010440 ar
0CH0GE1{13h 0.85 8101111 |2Fh 2.35 1001011 [4Bh 375
2030100{14h 0% 10000 30h 2.4 1001100 |+ Ch 38
010121 |15h 1.08 0110001 [31h 245 10015101 [40R| 385
A010113[18h 0110010320 2.5 1201110|4ER 3.8
Q810114 (17h 145 8110011330 255 1901111 |4FR 3.85
OC1 1000 18h 1.2 01 10100( 340 28 1010000 Bl &
201100118hR 125 04 10401 | 38h 285 other 4
ao41010( AR | 0110110]38h 2.7
0013011 |1BhR 1235 0110111(3Th 278

Festriction
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23)R82H (VDCS): VCOM_DC Setting Register

RE2ZH Bit

Inst/Para R | DiCx b7 {551 b5 D4 D3 0z O (B i] Code

YDCE W a i o a 0 o aJ 1 0 824
1% Parameter| W 1 - VOCS[E! | VDCS[5] |WDCS [#] | VDCS [3] | VDCS [ [vDos [ [vDcs ]| 0ok

NOTE: 2" Dan't care, can ba setto VOO or GND lavel

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

1% Parameter: (when TPS=LOW)
Bit Mame Descrpton
WVCOM valus
VDCE [6:0) |WoltageV)| VOCS [8:0] |Voltege(V)] VDCSE [B:0] [VaoltageV)

DOCOO00)| 00h| O(default] J20T1100|1CR|]  -1.4  |2111000| 38k -2.8

000CO0T|0th| -0.05 J00T1101|1Dh| -1.45 |0111001|38h| -2.85

0000010 02h 1 |Poi1110|1En 1.5 |@1idi0)aah) -28

QO0CO11|03h| -045 Jo0ti1ti|1Fn| -155 |ON10%11|3Bh| -295

0000 100| 04h 0.2 jod0cd| 200 -1.8 C111100.{3Ch -3

DO0O10Y|08R| -0:25 |O1CO0C1 |21k -1.B5 0111101 |30h| -308

CI0C 10| 08h 0.3 |00ot0|Ezh -1.7 21M110[3Eh| -3
=

0000118 07R| -0.35 010001 1)230| -1.75  JO¥1E191 |3Fh| -3:15
0007000 0&8h 0.4 0100100 {24h -1.8 1O00CO0{ 408 -3.2
Co01001| 0eh| -045 J0100101)26h| -1.85 1000001 |410( -3.25
0001010|0AR 0.5 0100110 | 26h -1.8 1000010{42h -3.3

o00i011|0Bh| 055 0100111)27h| -1.95 |1000011|43R| -3.35
; 000 100|0CR 0.8 0101000 (28R -2 100010044k =34
-0 VDCS[g:0] OO01101|00R| -0.65. 1010011200 -2056 |1000101(480( -3.45

2001110\ CER 0.7 j1010td)2An <21 1000110 ( 460 -3.5
C00t11%|0FR| -0.FS  [D1010t1]2BR| -2.15 1000111 |47h| -3.55
0310008 10k 08 |oii0dj2ch) 2.2 +001000{48h -3.8

O1000111h| -0.85 01011071200 -2.25  |1001001|48hH| -3.85
D000 12 48 Mo1110)2ER 2.3 1001010{4AR =37
COt001 1| 13R| -085 101111280 235 |1001011|4BR|[ -3.75
0010100 14h -1 0110000 [30h 24 100 E100[4Ch -3.5
001090% 18R] -1.08 0110001|31h| -245 |1001104|4Dh| -3.85

OO 10110] 18h =11 01710010 (32h -2.5 1001110 (4ER  -3.8
o101t 17h|  -115 01100711330 -255 | TO001T1|4Fh) 385
D01000] 18k -1.2 0110100 |24k -2.8 1090000{ 50h -4

0011001 18R -1.25 J0110101])38h| 285 othsr -
0011010] tAh 1.3 0110110 {38h -2.7
0011011 1BR| -1.35. JA10111|3Fh| -2.75
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1* Parameter: (when TPS=HIGH)

Bit Marme Descrption
VCOM value
vDES [8:0] [Voltage(V)| VDCS [6:0] |Volage(V)] VOCE [B:0] [VoltageV)
DOGOD00| Boh| O{default) JD0T 1100]1ChH 1.4 0111000] 3Bk 248
GO0D00t|0tR| O05 00T 1107|10h| 1.45 JO111001|38h| 285
000010 02h 0.1 D011110{1ER 1.5 0111010|34h 28

CODCO11|03R| 038  POEi11FR 155 0113041 [38h) 285
000100 04h 0.2 0120000 {20h 1.8 C11110C{3Ch 3

CO0010%|08R] 025 J0M100001|21h 1.65 0111101 |30h| 3.05
00001 10) 0BR 0.2 0100010[22k 1.7 0111110 |3Eh 31
CO02117|07h| O35 0100011230 175 018111 [3Fh]| 345
000t000) 03h 4 0100100 {24h 1.8 10000D0| 40k 32
COGI00T|08n] 045  J0100109]25h 1.85 1000001 |41k 3.25
0001010 0AR 0.5 0100110|28h 1.9 1000070420 33
CO0T01T[CER| 0E5 MO0 11|2Th 1.85 1000071 430 338
001100/ 0CH 0.8 0101000(2ER 2 1000 F00] 44h 3.4
COCtiG1|00R| 0B85 J0101001)23h 208 00001 |45k 345
2007 110/0ER 0.7 (0101030 {285 2.1 1000110 | 48k 3.5
000t111|0FR|  OFE  J0M1010t1)2BR) 218 1000111 [47h 155
010000 100 e j0101100{2ChH 2.2 1001000/ 480 36
010001 11R| 085 0101107200 225 100100148k 385
C010010| 12h 0.8 0101130 |2ER 23 1001010440 3.7
010011 13R] 085  J01111|2FR 2.35 1001011|4Bh| 375
10100 145 1 0 10000 | 30h 2.4 100 1100[4Ch 38
CO10101] 180 105 0110009 |31h 245 1001107 [4Dh) 385

8-0 VDT S[6:0]

310110 160 11 01 10010}32h 2.5 1001110 |4Eh 38
010111 17h 1.15  J0110011]33h 2.55 1001111 [4Fh] 385
001 1000) 18k 1.2 011010034k 2.8 1040000| 50 )

011001 180 1.25 J0110101)35h 2.B5 other
0013010 TAR 1.3 0110170{38Bh 2
0011011 1Eh 125 J0110111)37h 2.75

Restriction
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24) R83H (PTL): Partial Window Register

RE3IH Bit
InstiPara RW |DICK ]| DY D& D& 04 D3 0z Bk Do Code

PTL W a ; a a ] o 0 1 1 B34
1* Parameter| W 1 - - z PTH_ZNE 5 e HmsTE] [ HRsTER]] os
2" Parameter| W 1 HRETT] | HRETE! | HRET[S) | HRSTH] |HRSTIZ| HRSTII] & = 00k
3 Parameter | W 1 - - - - . - HREDE [ HREDE [ oos
47 Parameter | W 1 HRED(T] | HRED(E] | HREDJE] | HREDM4] |HREDE]|HREDIZ] - - a0
" Parameter [ W i - - - - - - WRETS] | VRET[EL | 000
&7 Parameter | W 1 VRSTIY] | vRETE] | VRESTIE | VRSTM] |vRSTIA| vRsTZ | vRET1 | VRSTIDH| 00n
7" Parameter | W 1 X z 5 : i - WRED[D} | VRED{E] | 90h
2" Parameter | W 1 | vRED[F | vRED(B] | VRED{S] | WRED[ |vRED[3|vReDE| vRED[1 [ vReDm] | oon
9" Parameter | W 1 - : : : 2 z E EMOHE [ S

NOTE: - Dan't care, can ba set to VOO or GND lavel
Description -This command sets partial window.
Mame Degcription
HRSTS:2] Horizontal start address

HRED{9:2] Heorizontal end address. HRED must be greater than HRST.
VRST[S:0) ‘Yertical start address.

VRED[2:0] ‘“ertical end address. WYRED must be greater than VRST.
0 disabie partial mode{default)

PMODE 1: enable partial mode
~ 0-Source output enable foliow HRET and HRED
PTH_ENS 1:Source output disable

Mote:
Mo matier HRST[1:0] value being filled, it's always be 00b.
Mo matter HRED[1:0] value being filled, it's always be 11b.

Gates scan both inside and outside of the partial window.

Restriction

25) R90H (PGM): Program Mode

R90H Bit
InstiPara | RAW | BICX | D7 B bs D4 D3 bz D1 Do | Code
PGM W 0 1 0 0 1 0 0 0 0 90H

NOTE: ¥ Dont care, can be sat to VDD or GND level
Cescription | .The command define as follows:

After this command is issued, the chip would enter the program mode.
T he mode would return to standby by hardware reset.

Hestriction
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26)R91H (APG): Active Program
R81H Bit
InstiFara R | DICX D7 D D5 D4 D3 D2 D1 Do Code
APG W 0 1 8] 0 1 0 d 0 1 91iH
NOTE: " Dont care, can be set to VDD or GND level
Description | -The command define as follows:
After this command is transmitted. the programming state machine would be activated.
Restriction | The BUSY flag would change state from 0 to 1 while the programming is completed.
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27)R92H (RMTP): Read MTP Data

R92H Bit
InstFara RAW [DICx] BY b& Bl b4 B3 (B}l D 8] Code
RMTP il i 1 0 ] i a i i Q 92H
1* Parameter | R 1 Dhsmmiy
2 Parameter | A 1 Tha deta of address 0000 in.tha MTP
3" Parameter | R 1 Tha data of addrass 0001 in tha MTF
4" Parameter [ R 1
5" Parameter | = 1 Tha deta of address (n-1) in tha MTE
L )
B=(m-1} N -
FParameter
m Parameter | = 1 The dats of sddresa {n) in the MTP

NOTE: " Don't care, can be got to VOO or GND lavel
Description | The command defing 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= 0xFFF

RAZR

.

Into Program Mode
{RaGh)

v

| Write Data (R10h) |

PPy VMTP=10.1v fleset
r

Activate program (R91h)

T

v Check Busy_N=1, then remave VMTP

| RMTP{ROZh) |

Fail
Correct ?

Pass *

[ Finished, reset ]

The sequence of programming MTPF(Extemal power)
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RADh=18
RAZh
RPOh=0F A9

&

Rih=0F DOL4T 47,4747

L

Into Pragram Maode
[Raah}

¥

Write Data {R10h) |

.

f FOMN[ROEH} |

4 Check Busy_N=1, dalay S0wms

| Activate program [R91h) |

Check Busy_N=1

[ RIMTRRIZH} |

Fail

I
|

Coarreit ¥

Pass

[

Findshed, reset }

The sequence of programming MTP(Intemal power)

Restriction

The BUSY flag would change state from 0 1o 1 while the programming is completed.

28) RA2H (PGM_CFG): MTP Program Config Register

RAZH Bit
Inst/Para RW |D/CX| D7 D6 D5 D4 D3 D2 D1 DO Code

PGM CFG W 0 1 0 1 [} 0 0 g 0 A2H
1% Parameter | W 1 VMTPSEL| - 5 M_dis | S_dis 00h
2" Parameter | W 1 PGM_SADDR[15:8] 00h
3" Parameter | W 1 PGM_SADDRIT:0] 00h
4" parameter W 1 PGM_DSIZE[15:8] OFh
5" Parameter | W 1 PGM_DSIZE[7:0] 00h

NOTE: " Don't care, can be set to VDD or GND level
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This command is used for setting configuration of MTP
1* Parameter:

Bit Name Description
0 S dis 0: slave enable some command (default)
= 1: slave disable some command
. 0: master enable some command (default)
1 M_dis ; ;
= 1: master disable some command
0:External VMTP (default)
4 VMTPSEL 1 |nternal VMTP

Bit[0] enable/disable some command when IC sets slave (MS pin is low)
Bit[1] enable/disable some command when IC sets master (MS pin is high)

Note:
Some command define: ROOH(Parameter 1) (PSR), R10H(DTM), ROOH(PGM),
RI1H(APG), R83H(PTLW)

Command read

M_dis S _dis Description
;i 0 0 command read from master
Description
0 1 command read from master
1 0 command read from slave
1 1 command read from slave

2" & 3™ Parameters: Program and Read MTP start address PGM_SADDR[15:0]
4" & 5" Parameters: Program data size PGM_DSIZE[15:0]

Note:
If user program Area0 (0x00~0x017F), PGM_SADDR[15:0] will be set 0x0000,
PGM_DSIZE[15:0] will be set 0x0180.
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Cascade MTP Flow

; RADh=78 :
{ROTh=0F 0047474747

:

{FON(RO4H);

!

iSet Master
B G7hor T1h!

iC

v

Into Program Mods (RA0H)

A 4

‘write data(R10H):

¥

Activate prograii (RO TH):

Set Siave 10
{RAZH=02h or 12h

v

iInto Prograri Mode (H90H) |

—

iWiite data(R10H)

@

IActivate program (RO 1H)

—

POFF(ROZH)!

C

Restriction:

29) REOH (CCSET): Cascade Setting

REOH

Bit

iInst/Para;

D7

D6

D5

CCSET

i

il

D4 | D3 | D2

D0 | Code

1% Parameter

CCEIN:

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

Description

i This command is used for cascade.

1% Parameter:

Bit. Name

Description,

o CCEIN:

0: Output 0V at SyncC pin. (default)
1: Output clock at SyncC pin for slave chip..

Restriction
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30) RE3H (PWS): Power Saving Register

RE3H : Bit .
Ins¥Para | RN [DICX] D7 D& D& D4 D3 D2 DA D Code
PWs Wy 0 1 i 1 (] 1] o 1 1 Eau
1% Parametar| W i WCOM W30 S0_WE:0] a0k
& Parameter| w 1 : GO WRZD] : GD_WF2:0] 0ok

NOTE: " Dan't care, can ba sal to VOD or GND lavel

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

VEOM_W: VCOM power saving width (unit = line period)

VCOM_ W]

i
YOO H Frara M VEOM >-C
PR
[ et
Saurce i :‘{ Frame M dale >7
i

Description
SO_W: Source power saving width (umit = 300n3), SD_W<=52G6
GO _WR/GD_WF: Gate power saving width (unit = 500n8)
\ o SIEEO P 1= <R
i ] ! : i |
I
Cals i Fv_f/ Gn :\—I\ | G+l
3 gt — I
i : G0 WR[2H)] ao_WEizd) i
Sourse H Line M Dta H Ling M+T Dals
pra— "
s0_WE
Gon_T =1 line period = 826G = G258 - GD_WR - GD_WF, Gon_T min= 2 units.
Restriction
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31) RE4H (LVSEL): LVD Voltage Select Register

RE4H Bit
InstiPara RAN DICX o7 D& D5 D 03 02 o1 oo Code
LWSEL w a 1 1 1 0 0 1 [i] 0 E4H
1* Parameter| W 1 - = 2 E g % VD SEL{10] a3
NOTE: “" Don't care, can be set to VDD or GND level
Desaiption | |y SEL[1:0]: Low Power Voltage Selection
VD_SEL[1.0] LVD value
oo o 22V
o1 < 2.3V
10 <24V
11 = 2.5\ (default)
Restriction
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8. Block Diagram

10. 85Inch EPD

il
] 1of o]
i % — ﬁ =
LWFHHI
LA
J(IZC bus PREVGL
Temperature Data & control bus (SPI) ]E:)EDDC
MCU Circuit
Circuit 12C bus ircut Circuit
(Optional) EPD va Ve
Capacitor | |Power Circuit
Circuit
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9. Typical Application Circuit with SPI Interface

D1
PREVGL
MBR0530 C4 Pl
4 TuF/25V Cs2 1
D2 GDR__ 2 | o
= RESE 3
— ) : % RESE
4 JuF/25V MBRO330 = '|| |cs ?,IC)HR
g ISV
| ||4.?uF 23V : g TSCL
L1 D3 o] BS 3 ggm
3.3V PREVGH = BUSY O | prey
I 47uH mA [ RES 10 | pre
Cl MBRO330 c3 H ] pe
4. TuF/25V Q1 4. TuF/25V Cs 2 | s
GDR. §i1308EDL SCLK 13 | cop
= - % sSDI
2 C5 || uF/25V s3v [e | 2P
2 17 | s
Co [[1uE/25V 13 T
| |c7 % ey
1| |——1 — —=—— VSHI
R1 R |4.?uF-2I:?Cg PRE\ GHEj e
J 2.2 — '
1M 2.2 | [4.7uF/25V PREVGL 23 ;%VGL
VCOM 24 | vemp
Jie [ -
1 | tuF25v FPC24(0.5MM)
= P
BUSY :
RES )
Cs2 s
CS j
SCLK -
SDI p
GND ;
3.3% :
3-wire SPI
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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

Load image data

Display refresh

Turn off

Enter into deep
sleep mode
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10.2 OTP Operation Reference Program Code

System

{

Reset the EPD driver IC

V

SPI(0x4D,0x78)(R00_PSR,0x2F,0x29)(0x01,0x07,0x00,0x14,0x00,0x00,0x14)(R06_BTST,0x0D,0x1
2,0x30,0x20,0x19,0x3D,0x0C)(R50_CDIL,0x37)(R61 TRES,0x02,0xA8,0x01,0xE0)(0x65,0x00,0x00,
0x00,0x00)(0xF0,0x5F)(0xE0,0x01)(0xE3,0x08)(0xE5,0x08)(0XE9 ,0x01)(0x30 ,0x08)

{

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 ﬁ

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, AN —ono
> High-Humidity Operation T=40°C, RH=90%, 500h
6 High Temperature, High T=60°C, RH=80%, 500h
Humidity Storage Test in white pattern
7 Temperature Cycle 1 cyc.le:[-2.5 C 30min]—[+60 °C 30 min] : 100 cycles
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--25C 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

I |- ®rr

TET

12.4 Display area

Zone B
Zone A 3

Viewing area [ P CI

1CY..

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.

YY R-Y W-Y B-Y
20m|n 30min

\’W R-W W-W B-W
YB R-B W-B B-B

1) Measurement Instruments: X-rite i1Pro

2) Ghosting method : Refer to AE2000 calculation formula
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12.6 Inspection standard
12.6.1 Electric inspection standard
NO. Item Standard Dlefect Method Scope
evel
. Clear display Display complete
! Display Display uniform MA
%
Black/White ..
2 : D<0.4mm, negligible .
Spots Visual
0.4mm <D<0.7mm, N<6, inspection
Allowed P
0.7mm<D Not Allow
MI
L
u:iﬁ.'f Visual/
Inspection card | Zone A
L<2.0mm,W<0.2mm
3 Black/Whi.te lines | pegligible
(No switch) 2.0mm<<L<8.0mm
0.2mm<W<0.5mm
N<5 allowable
L>8.0mm ,W>0.5mm is not
allowed
4 Ghost image Allowed in switching process MI in;g:l:gt)n
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
: displayed, and other segments are
6 display ) .
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 —
pi N |
B/W spots g P
/Bubble/ o Visual
! Foreign bodies/ D=l Mi inspection Zone A
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
3 \Dirty Allowed if can be removed MI /Microscope | Zone A
: Zone B
X<3mm,Y<0.5mm And without
affecting the electrode is permissible
Chips/Scratch/ Visual Zone A
4 MI .
Edge crown / Microscope | Zone B
X<2mm or Y<2mm t= not
counted.and without affecting the
electrode , permissible
N: Widh
—
LEngt
W<0.1mm,L<5mm, without affecting
the electrode , n<2
. Visual Zone A
5 TFT Cracks . MA | / Microscope
Zone B
L
Not Allow
6 Dirty/ foreign Allowed if can be removed/ allow MI Ylsual Zone A/
body / Microscope | Zone B
FPC broken/ FPC Visual
7 oxidation / scratch MA / Microscope Zone B
Not Allow
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L.
i W
L<2.0mm,W<0.2mm negligible
. 2.0mm<<L<8.0mm Visual
8 B/W Line 0.2mm<<W<0.5mm Mi / Ruler Zone B
N=<:5 allowable
L>8.0mm ,W>0.5mm is not
allowed
TFT edge bulge | TFT edge bulge: .
- Visual Zone A
9 /TET chromatic | X<3mm, Y§0.3mm .Allowed ML | \icrosco pe | ZoneB
aberration TFT chromatic aberration :Allowed
D<0.3mm, allow
0.3mm<D<0.5mm ,n<4 allow Visual
10 Electrostatic point | D>0.5mm is not allowed MI I Mi > Zone A
) o Microscope
(n<:10 items are allowed within 5
mm in diameter)
PCB damaged/ PCB (Circuit area) damaged Not
11 | Poorwelding/ | AoV . 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
1, | Edge glue height/ | Length excluding I Zone B
Edge glue bubble | Edge adhesives bubble: bubble
Width
<1/2 Margin width; Length
<5.0mm. n<5
13 Protect film Surfape scratch but not effect protect MI Vlsuql
function, Allow Inspection
Thickness<PS surface(With protect film):
Full cover the IC;
14 Sili | Shape: Visual
thieon glue The width on the FPC<0.5mm (Front) The Inspection
width on the FPC<1.0mm (Back)
smooth surface, No obvious raised. MI
APL
15 Warp degree (TFT M I ;
substrate) —E == 1 MI Ruler
TFT
t<<2.0mm
Color difference in Visual
16 COM area (Silver | Allowed I .
. nspection
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-pa
per Display. And it is also added the functions of USB serial port, FLASH ¢
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. Packaging

DATE 2021.07. 06
EPD PACKING INSTRUCTION i
APPROVED)
P/N Customer Code Ref. P/N Type |PKG Method | Marking [Surface Markg Pull Tape
GLASS | Blister| BACK None YES

Packing Materials List 2PCS/LAYER, 20LAYER/CTN, TOTAL 40PCS/CTN.
List Model Materials| Q ty Unit Pull tape:
Carton T# 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. 672267, 174T1. 571. 81N EPE 20 Piece
Antistarie 4504590%0. 075 2 e ———

vacuum bag

Piece
Foam board EPE 3 Piece [:i::::i;::::j:j

PULL TAPE 16%5%T0. 05 40 Piece
Detail:

The blister box is rotated
for placement

Blister box:

Note: there are 20 layers of products, )
Empty blister ~

divided into 2 inner boxes, and an empty Thin foam

blister box is placed on the top of each Blister <
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

e 7% INNER CARTON
(HODEL)

e
(QUANTITY)

dits
(LOT#)

PUT TWO 7# INNER CARTON

INTO 7# CARTON

T# CARTON

Packing belt

rohs Label

N
@

QUANTITY: 2PCS

Shipping marks according to Epaper Identification
customer’ s requirements o PASS
Model No..
Quantity_ pes
Date:
Carton No. of
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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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(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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