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1. Over View

ETO097EP02-J 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 0.97 inch active are
contains 88x184 pixel. 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

#88x184 pixels display

@ High contrast High reflectance

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

@ Bi-stable display

4 Commercial temperature range

@ Landscape 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
# Serial peripheral interface available

@ On-chip oscillator

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

voltage

2
@] C signal master interface to read external temperature sensor

# Built-in temperature sensor



3. Mechanical and Optical Specification

ETO097EP02-J

Parameter Specifications Unit Remark
Screen Size 0.97 Inch
Display Resolution 88(H)x184(V) Pixel DPI:210
Active Area 10.65%22.26 mm
Pixel Pitch 0.121x0.121 mm
Pixel Configuration Square
Outline Dimension 14.15(H)*x30 (V) x 1.0(D) mm
Weight 1.1£0.5 g

Temperature Range(°C)

64 63 63 63

TYP L*
MIN L*
WhiteSwe | | € | & [ @ |
o* 2.5 2.5 <25 <2.5
TYPL* 9 9 9 9
Black State  |kaaedll 11 11 11 11
a* <9 <9 <8 <10
MIN L* 23 23 24 23
TYPa* 36 38 40 40
MIN a* 34 34 38 38
MAX b* 34 34 34 34
MINL* 50 50 54 54
TYP b* 55 63 66 66
Yellow State <+ 53 56 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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5. Input/output Pin Assignment

No. Name /O Description Remark
1 GDR O | N-Channel MOSFET Gate Drive Control
2 RESE I Current Sense Input for the Control Loop
3 VSH2 C | Positive Source driving voltage2
4 BUSY O | Busy state output pin Note 5-4
5 RES# I Reset signal input. Active Low. Note 5-3
6 D/C# I | Data /Command control pin Note 5-2
7 CS# I | Chip select input pin Note 5-1
8 SCL I Serial Clock pin (SPI)
9 SDA I/O | Serial Data pin (SPI)
10 V(I P | Power Supply for the chip
11 VSS P | Ground
Core logic power pin VDD can be regulated internally
12 VDD C | from VCI. A capacitor should be connected between
VDD and VSS
13 VPP P |FOR TEST Keep Open
14 VSHI1 C | Positive Source driving voltage
15 VGH C \P/oSvIv{elr Supply pin for Positive Gate driving voltage and
16 VSL C | Negative Source driving voltage
17 VGL C i’/oc\xg;/l S;rlfgl\}; SleJn for Negative Gate driving voltage
18 VCOM C | VCOM driving voltage

I = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output), P = Power Pin, C = Capacitor Pin
Note 5-1: This pin (CS#) is the chip select input connecting to the MCU. The chip is enabled for MCU

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.

the data at SDA will be interpreted as command.

Note 5-3: This pin (RES#) is reset signal input. The Reset is active low.

‘When the pin is pulled LOW,
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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 -0.3to VCI+0.3 A%
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.

. Applicab . .
Parameter Symbol Condition lepppin Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - \Y%
Logic supply voltage Va 3 VCI 2.3 3.0 3.6 v
Core logic voltage Vob VDD 23 3.0 3.6 A%
High level input voltage ViH - - 0.7 VCI - Vel \
Low level input voltage ViL - - 0 = 0.3 vCI A%
High level output voltage Von IOH = 400Ma - }:)C; - - \
Low level output voltage VoL IOL =-400Ma 2 - 2 ?LONE \
Typical power Prvp Ve =3.0V - - 9 - mW
Deep sleep mode Pstpy Va =3.0V - - 0.0012 - mW
Typical operating current IOPYI—VC Ve =3.0V - - 3 B mA
Full/Fast image update - 23°C s 5 20/12 B 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.

|:>_
S

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 guarante :d under the controller & waveform
provided by YOURITECH.

4. Electrical measurement: Tektronix oscilloscope - MD03024,

Tektronix current probe-TCP0030A.

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://mww.youritech.com
info@youritech.com
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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_
ainns; oo MR TTTTEIFITIEIFLEL LFTEURCFTRL AL SUA s L FLEIELALELEL S]]

Driver) i |
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arameter N

. Command

——

== _—
CSBeanbe "H' between parameter CSBecanbe "H" between parameter/
command. And SCL, SDA, D/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

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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6.3.4 Interface Timing
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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 Tes+ 65 ns |Chip select hold time
Tsce 20 ns |Chip select CSB setup time
Terw 40 ns |Chip select setup time

Tscvew 100 ns |Serial clock cycle (Write)

Tsuw 35 ns |SCL “H' pulse width (Write)

scL Tsuw 35 ns |SCL “L" pulse width (Write)

Tscyer 150 ns |Serial clock cycle (Read)

TsHr 60 ns |SCL "H’ pulse width (Read)
Teir 80 ns |SCL“L" pulse width (Read)
Tsos 30 ns |Data setup time

SDA Tson 30 ns |Data hold time

(DIN) Tace 10 ns |Access time

(DOUT) . =

Ton 15 ns |Output disable time
Toes 20 ns |DC setup time

DiC
Toex 20 ns |DC hold time




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

ETO097EP02-J

ROOH Bit
InstiPara |RANV|DICK]| DF D& D5 D D3 02 D1 Do |Code
PSR w i Q i 0 Q Q 0 0 i 00H
1™ Parameter | w 1 RES[1] | RES{O) | PST_MODE E uD SHL SHOM | RST M | oFn
7" Parameter | W 1 |wr_en 2 FOPT VOMZ  |TS AUTO| TIEG NORG |wC_LUTZ | o3h

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

Description

=The command defines as :

1" parameter

Bit

Name

Descriplion

RST_N

RST_M function

1: no effed. (default)

0: Booster OFF, Register data are set to their default values,
and Source/Boder/\Vcom: floating

SHD_N

SHO_N function

0 : Booster OFF, register data are kept, and Source/BoderVocom
are kept OV or floating.

1 : Booster on. (defaull)

SHL

SHL function

0: Shift left; First data=5n—=5Sn=1 —. . =52 -Last data=51.
1: Shift right: First data=51-+52 —...—~Sn-1—+Last data=Sn.
(default)

U

UD function

0:Scan down; First ine=Gn—0Gn=1 —_.. = G2=Last line=G1,
1:Scan up; First ine=G1—-+G2 —...—=3n-1-+Last line=Gn.
(default)

PST_MODE

Fower switch operation mode

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

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

7=

RES[1,0]

Resolution setting

00: Display resolution is 176x296 (default)
01: Display resolution is 128x296

10: Display resolution is 128x250

11: Display resolutionis 112x204
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2" parameter

Bt Name Description
WYCOM status fundtion
0 : Mo effect
0 VC_LUTZ |y * After refreshing displaythe output of VCOM is set to floating
automatically  (defaulty
WCOM status function

0 : Mo effect (default)

; Bhof 1 : After refreshing display, VCOM is tied to GND before power
otf
WGEN power off status function

2 TIEG |0 : Mo effect (default)

1 : Power off, ViGN will be tied to GND

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

3 TS_AUTO | activated automatically one time.

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

WVCOM status function
4 VCMZ (0 : No effect (default)
1. VCOM is always floating

FOPT function

0 Scan 1 fmme after waveform finished (default)

1. No scan after waveform finished and switch the souwrce channel
output to HE.

§ FOPT

LUT selection setfing
LUT_EN |0 : Using LUT from MTP{defaull)
1 : Using LUT from register

=l

Prioity of VCOM setting: VCMZ > NORG = FOPT = VC_LUTZ

FOFT setting 1= parl of refrestung display.
FOPT: Power off floating

Motes:

1. Non-select gate line kesp at VGN for DSFIURF and AN

2, Dummy source line follow LUTC for DSP/ORF

3. When SHD_N become low, DCDC will tum off. Register and SRAM data will keep until
VOO turn off. 30 output 2nd VOO M will base on previous condition. It may have two
condition:0V or flaating.

4. When RST _N become low, driver will resst. All register will reset to default value. All of
the drivers functions will disable. Source/Gate/Border NCOM will be released to floating

Restriction
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2) RO1H (PWR): Power setting Register

RO1H Bit
InstiPara RAN | GICX o7 D6 D& [ D3 D2 o (&) Code

PR W Q0 0 ] 0 0 0 0 0 1 01h
1= Parameter | W 1 = 2 = . |v_moDE|vsc.En |vDs EN |vDG_EN| om
2 Parameter | W 1 < - 2 3 = - |vePnp|vern pl| oo
3 Parameter | W 1 - VEPL 0 B0 00h
4% Parameter | W i - VSP_1 [610] 00h
5" Parameter | W 1 = VSN_1 |60 00h
6" Parameter | W 1 . WSPL_1 0] 00k

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

Description -The command defines as:
1* Parameter:

Bt Mame Description
Gate power selection,

0 VDG EN 0 : Bdemal gate povwer from WEPAGN pins.

- 1 . Internal DCOC function for generate VGPAVGH. (default)

Source pover seleciion.

1 \,.'DE_EN 0 ; Exiernal sounce power from VEPMAVEN pins.

1 Intemal regulato r function for gen erate VEPMVEN (default)

Source L\ power ssledion,
2 W5C_EN 0 : Extemal sgurce power from VSPL pina
1 Intemal reguisior funciion i genearste VEPL (defau}

Source Power swiiching mode
vV MODE 0 Ao D defmab)
= 1: Model

La

2nd Parameter:

Bit Name Description
WGEPN Vollage Level.

00 VGR=20 v, VGN="20v (defaulf)

1-0 VIGPN 01: WGP=1T v, VGN=1Tv

10: WGP=15 v, VGN=15v

11: VGP=10 v, VGH=10v
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drd & 41h & 6ih Paramater: Intemal YSP_1AVEPL_OF VSPL_1 power sabacion

Bid | Mame Degcrplion

Intormnal VSP & VEPL powsar salociion
- 1 =31 Maltagedd] Ext 6] Vatageil) BE B il sl
000000 | O 3 Di0i0d |2 | 74 | 10000 &m| 113
00000 |Gn| A1 | 0101090 |2An| 72 | 10Wm1 |5m| 113
W00 |5 | 32 | 0401011 |2|R| 73 | 1000900 |58 | 114
00011 |03 | 43 | 0104 [2Ch| 74 | 1010001 | 5= | 118
W00 |04 | 32 | D01 [20h| 75 | 1mdNi0 || 18
WO |0 |  3F | |Z=n| 78 | 1W@ 5w 1T
WO |0 | 38 |0l |Fn| 77 | 101000 | 5| 118
WOT |07 | A7 | 00000 |3t | 7R | i0001 | 5| 118
001000 0% | 38 | 000l [am| 78 | 1ovomw [sam| 12
wnon [om| 38  |mwuno[am| s 1011011 5= 124
T e Miomi |3m| A1 | 101100 |son| 122
WO 08| 41 | 410100 |34 | 82 | 101 |50n| 123
W01100 |0Ch| 42 | 010901 3% | B3 | Wmniid |5en| 124
W0 |00n| 43 | 011010 |38 | 84 | W@1in1 |5Fm| 125
w0110 |0ER| 44 | Guail [3m| A5 | 1100000 |8:| 128
W11l [OFn| 45 | 011000 |38 | 86 | 1100001 |6 | 127
WH0000 |10 | 48 | 100 |3 | &7 | 1100010 |am | 128
0010001 |18 | &7 | 0111010 |3An| B8 | 1100011 |63 | 128
YS! INmioma 1| 48  |onion [38n| &5 | 100100 |Ba| 13
) vem g |[00M00IT (1| 48 | 0U1100 [3Ch| 8 000 |8 | 34
&4 A (TR 5 0110 [306| 431 | 1000 || B2
VEL Mpowim |18 | 54 MR ESIEE I R

W11 (18| 52 | oitiin |9Fm| a3 | 1101000 |6 | 134
WOl 17| 53 | 1000000 |&Gm | @4 | 100001 |8 | 35
0011000 | 18| G4 | 10000M |28 | 45 | 1101010 |6An| 138
OOI0N |1 | 55 | 100MI0 |43 | @8 |10l |am| @s
001100 |1An| &8 | j000011 |83 | &7 | 1101100 |6Ch|  1aa
0011011 18| 57 | 1000100 |44 | @8 | 1101107 |aom| 134
0011100 [1cn| 58 | 10mm || a5 | vmno (=] 1e
00119 |[iDh| 5% | 00010 |4m| 10 101t |aFm| 124
o110 [1ER| A OO |27 | 101 | 1110000 |7 | ==
0011111 [1FR| &1 | 1001000 |48n| 102 | 1110007 | 718 | 143
100000 |2 | 62 | 1001000 |43 | 103 | 1110010 |72 | 144
000N |2h| 63 | 1001010 |4AR| 104 | 1N0011 | 73| 145
0100010 |25 | 64 | 1001011 |48n| 105 | 1110000 |72 | 148
00011 |Z;| 65 | W001900 |aCh| 108 | 11100 |73 | 147
T001a |24 | B | W01 [40n| 107 | 1houd |7en| 148
Mo |28 | 87 | 1001110 |4En| 148 | 11am1 |7m| 128
Toaiia |2 | BE | 1001111 |@n| 108 | 101000 | 7@ | 15
Modiil |2m| &8 | iC0m 5w | 1
Won |2 7 10 |5 | 114 g "
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Hih Paramater; Intemal VEN_1 power sesaction
Bil MNama Chascnpiion
Eridmrrial WSN powsr saloction
Ead] W ol e i [E0] Wialknged] bl fiE ] valadely)
D000000 | 006 =3 Q101 | 298 =71 1010010 | 53 =112
0000001 |0k =3.1 0101010 | 248k 7.2 1010011 | 53 =113
0000010 | 028 3.2 0101011 | 28R =7.3 10 10100 | S =114
0000011 |03n =33 001100 |2Ch =T.4 1010101 | 55 =11 .5
0000100 |0 =34 0101101 |206 7.5 1HO110 | 586 =118
0000101 |08 =35 01110 | 2ER =T.8 10111 | 5 =117
0000110 |08n =1.8 0101111 | 2Fh 7.7 1011000 | 580 =118
0000111 |0 =3.7 0110000 | 30n =T.8 101001 | 5n =118
000000 | 08R -1.8 0110001 | 310 =7.9 11010 | S5A0 »12
0000 |08 =319 01100 | 32h =8 111011 | 58h =121
LAl [ (1 o4 0110011 33" =31 101100 | SCh =123
O001di 1 - | DEn =41 0110100 |34h =82 11101 | S5 =123
0001 100 |OCH 4.2 0110101 |38 =83 WN110 | 5En 124
0001 101 |0 =i 3 011010 |38 -4 W1iit1 | 5Fh =125
D00 110 |DER w4 o1di1t |3Th -85 1100000 | Gn =124
00 111 - |OFh = 5 0111000 |38 =88 1100001 | &1h =127
0010000 | 108 =48 0111001 |39 =H7 1100010 | B2 =128
DO0M | 118 =47 011010 |3k =38 1100011 | 53 =129
001000 | 128 -4 8 LR 0 e =89 1100100 | G =13
2 48 D00 | 138 =49 0111100 [3Ch = 1101 | B5h =131
B0 | vl Fogvmioe [ I o110 [aoh| .21 | 110000 [ean| -13z2
D031 | 188 =A.1 11110 | 3ER 4.2 1100111 | & =133
0010110 | 180 =8.2 M1 | 3IFn =33 1101000 | B8 =134
0001171 |17 =83 1000000 | a0 -84 1101007 | G830 =135
0011000 - | 18h «5.4 1000001 |41R 8.5 1101010 | EAn =134
0011001 | 15 =5.5 1000010 |42 =48 1101011 |GEh «TAT
0011010 - | 148 5.8 1000011 |43 8.7 1101100 |8Ch 138
D011 1B =5.7 1000100 |48 =38 1101101 |&Dh «134
D011 100 | 1Ch «5.8 100010 | a5, «4.9 11110 |AER =T
0011107 |10 =59 100010 |48 =11 1101111 |8Fh w1l
0011110 18R ] 1000111 |4Th =101 1110004 | TR =1d3
0011111 |1FR =A.1 1001000 | &80 =102 1110001 | Tih =143
0100000 | 200 =8.2 1007100 | &9n =103 110D | T2 =1d.4
0100001 | 210 =83 1001010 | 8Ah =14 110011 | T =145
100D |22 -8.4 1001011 | S8R =105 1110 100 | T =Tl
0100011 | 238 =A.5 1001100 |4Ch =118 1110101 | 75h =147
0100100 | 2 =88 1001101 (4D <107 110110 | TEh =148
00107 | 288 A7 1Wa0110 | &ER =108 1011 | T =144
0100110 | 280 =8 8 1001111 | aFh =104 111000 | TEh «15
od111 |2 -9 10000 | 500 =11
afher «15
0101000 - | 288 T 10100 |51k =71
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Moles:

1, VEP_ONSN_ O wollage oulpul ks £15 W fiwed valua.

2. When swiiching Moded or Modal ihe vollage outpul B!

Modeld: VEP_O{+15) J vEN_Q {-15) F VEPL_0O (+3—+158)

Modal: VEP_1{+3— +15)/ VBEN_1{-3 - -15) 7 VEPL_1{+3 = +15)

etoeodl Mok |
YEP WEE_ N +15 YEP_K+ 315
VaN WEN_T-1E YEM_1] 315
YEPL VEPL D +3—+15 VEPL 1(+3—+18

For axample:

3, It gate vollage & sod (o +-15y, 10w |G will aulo comas! souios vollage as follows
[ WEP- VSP_ a5 VEPL_O/ VEP_1 IWEPL_1 = 2v
Il. VEN-VEN_O/VEN_15=-2y

syrbel [volmge saming| Fealviokage

WEF 10 10
N 10 -1
NER.D 15w -3
VEM_D 15w By
votage| T 5 —
WEN_1 el i
WEFL +15w B
VOOMH | =iSefB) | cEweidw)
NOOML | ASebBd | Ees)
[ @ e

4. Vollage sefing Bmit VSP_0 2 VSPL_0 , VSP_12VSPL_1

Hestichon



3)R02H (POF): Po
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wer OFF Command

RO2H Bit
Inst/Para RIW DICX D7 D6 D5 D4 D3 D2 D1 DO Code
POF W 0 0 o 0 0 0 0 1 0 02H
1% Parameter | W 0 - - = 2 £ g - EDSE 00
NOTE: " Dont care, can be set to VDD or GND level

Description

-The command defines as :

& 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, VCOM,
temperature sensor, but register and SRAM data will keep until VDD off.

® SD 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".
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4)RO3H (PFS): Power off Sequence Setting Register

RO3H Bit
InstiFara RMW |DICKX | OF D& Ds D4 03 D2 D1 oo Code
PFS w [} o a [§ o 0 0 1 1 03H
1* Parameter W 1 - T_VDPG_ OFF [1:0] = T_DS_OFF [110] o0k
2™ Parameter W 1 VEP_LEN[E0] WGP BT E4h
7" Pammeter W 1 AOM_DLY[30] KOH_LEN3.0] 4dh

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

Description -The command defines as |

1« Parameter;

Bt Mame Description
Fower off seguence of VP VSN
00 20 ms (default)
1=0 I_VDS_OFF [D1:40ms
10: 60 ms
11: 80 ms
Power off seguence of VGEP and VGN
00: 20 ms (default)

5-4 T_VDPFG_OFF [D1: 40 ms
10; 60 ms
11: 80 ms

2™ P arameter

Bt Mame Description
WGP extension hme
0000; 0ms

0001 : 500 ms

0010: 1000 ms

D011: 1500 ms

0100; 2000 ms (default)
0101 ; 2500 ms

1=0 VGEP_EXT 0110: 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 VGP stay
Ton

DO0D: O ms

0001: 500 ms

D010; 1000 ms

DO011: 1600 ms

D100 2000 ms

0101: 2500 ms (default)
0110; 3000 ms

D111: 3500 ms

1000 4000 m=

1001 4500 ms

1010: 5000 ms

1011. 5500 ms

7-4 VGP_LEN
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1 100:
1101

6000 ms
B500 ms

3+ P arameter.

Bil

Mame

Descriplion

3-0

XON_LEN

0000:
000 -
oo 0
001 1:
0100
0101
0110:
0111
1000:
1001
1090
1011
1100

¥ OM enable time

Oms
500 ms
1000 ms
1500 ms
2000 ms (default)
2500 ms
000 ms
3500 ms
4000 ms
4500 ms
2000 ms
5800 ms
G000 ms

7-4

XON_DOLY

0000
0001 :
o010
001 1:
D100
0101;
01 10:
0111
1000:
1001
1010:
1011:
1100:

(KON delay time

Dms
500ms
1000 ms
1500 ms
2000 ms (detault)
2500 ms
3000 ms
3500 ms
4000 ms
4500 ms
5000 ms
5500 ms
600D ms

Restriction

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

RO4H

Inst/FPara

RM | DICX

D7 D6

DO | Code

POM

W 0

0 0

NOTE: " Doant care, can be sel o 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 will rise from low to

high.

Restriction

This command only adive when BUSY N ="1"




6) RO6H (BTST): Booster Soft Start Command
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ROGH Bit
Ingt/Para RM |DICX | D7 | DB D5 D4 D3 D2 D1 DO | Code
BTST W 0 Q 0 ] i 0 1 i 0 06H
1% Parameter W 1 - - PHB_SFT[i1] PHA_SFT 140 0oh
7" Parameter | W 1 E PHA_ON [5:0] 02h
3 Parameter | W 1 3 . PHA_OFF [5:0] 07h
4" Paramater W 1 - - PHE_ON [5:0] 02h
5" Parameter | W 1 - PHE_OFF [5:0] 07h
6" Parameter | W 1 - - PHC_ON [5:0] 02h
7" Parameter | W 1 3 = PHC_OFF [50] 07h
-The command define as follows:
1s: Parameter:
Bit Name Description
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 (defaull)
32 PHB_SFT |01:20mS
10: 30m3S
11:40mS
Bij5:0] [Descripton| B#[5.0] |Desoiption] Bif[5:0] |Description
Q00000 strengthi 010110 sirangthiz3d 107700 strengihd 5
000001 stength2 010111 strength24 101101 strangthd
o000 strengthd 011000 strangth2s 101110 strengthd?
000011 stangthd 011001 strength2 LEERER sirangthd &
Description 000 100 strangths 011010 srangtha? 110000 sirenglhdd
000101 strengtht 011011 sirengthzB 110001 strength50
000110 strength? 011100 strangth2d 110010 strengthS1
oDo1m strangthf o110 sirength30 11001 sirengthh2
001000 strangtht 0111190 srangth3i 110100 strangth53
Diriwing 001001 sirangthi0 01111 sfrangtha2 10101 strengthSd
;It_;e; %?‘D; 01010 strangth11 100000 str=ngthad 10110 strangthss
PHB ON & 00101 strangthil2 100001 strength34 10111 sirangthS6
PHC_ON 001160 strengthi3 100010 sirength3s 111000 strengthS7
o010 strangth14 100011 sirength36 111001 strangthSa
001110 strength15 100700 sirength3T 111010 strength50
001111 strangth16 100101 stengthas 111011 strengthil
010000 strangth17 100110 strength 111100 sirangtid1
Q10001 strangthi18 10011 strength40 1190 strengthd2
010010 strength18 101000 sirengthd 1 111110 strength3
010011 sirangth20 101001 strangthd2 11111 strengthid
010 100 strangth21 101010 strEngthd3
010101 strangth22 101011 sirangthdd
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Description Bl5:0] [Descriplon| BE50] |Descrption| El5.0] [Description

000000 Pariodi 010110 Period23 101100 Periodds
0o0001 Paniod? 010111 Panod 24 101101 Panodd6
000010 Pariod3 011000 Pariod25 101110 Pariodd7
000011 Pariodd 011001 Pariod26 101111 Periodds
000100 Periods 011010 Panod2? 110000 Periaddg
000101 Periadf 01101 Pariod28 110001 Periad50
000110 Periad? 011100 Pariod2g 10010 Period51
000111 PariodB 011101 Pariod30 1001 Pariads2
Minimum 001000 P ariod D110 Paniod3 10100 Pariod53
?’EFl'tFlr;mDT 001001 Panodi0 o1mn Penind32 10101 Period54
PHA OFE | 001010 Pariod11 100000 Pariod33 1ong Pariod55
& 001011 Period12 100001 Y— 11011 Periods6
PHB_OFF ™ pon00 Periad13 100010 Periodis 111000 PeriadsT
F"HGfDFF 001101 Pariodi4 100011 Peanod 36 111001 Panodsi
o01110 Penodis 100100 Peamnod3 T 111090 Penodsa
001111 Period16 100101 Pariod38 111011 PeriodE0
010000 Paniod17 100110 Panod 38 111100 Pariodi1
010001 Pariad18 100111 PerioddD 111101 Periadi2
010010 Pariod18 101000 Penodi] nmo a—
010011 Peanod20 101001 Penodd42 1mnmm Pariodi

010100 Panod21 1010140 Peanodd 3

010101 Pariodz2 101011 Paroddd

Restnchon

7) RO7H (DSLP): Deep Sleep Command

ROTH Bit
Inst/Para RW | DICX D7 D& D5 D4 D3 Dz 01 Do Code
DSLP W i} 0 0 0 0 0 1 1 1 OTH
1* Parameter| W 1 1 o 1 i} 0 | 0 1 Al

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

Description
The command define as follows:
After this command 15 transmitted, the chip would enter the deep-sleep mode to save power.

The deep sleep mode would return to standby by hardware resel.

The only one parameter is a check code, the command would be excited if check code =
DiAS,

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

R10H Bit
InstFPara  [RMW [DICX] D7 ] bs D4 D3 D2 D1 D0 | Code
OTM W 0 0 0 0 1 i i 0 0 10H
2 bit mods iy i
1" Paramoter W 1 Foxait Pmxeiz Pou=id Prosesia 00h
wo| 1 : : : i oan
M" Parameter | W 1 P ied {2} Pixed{n-2) Pixedin-1) Pixedin) 00h
NOTE: <" Don't care, can be sef to VDG or GNDG lewvel

Description | The command define as follows:

The register is indicates that user start to transmit data, then write to SRAM. While data

tranemission complete, user must send command 12H. Then chip will start to send
dataNCOM for panel.

Fixel [1~nj[ 1:0]: Z=-bit/pxel

Image Diata CDX=1 (default) DOx=0
Pied]1 0] Gray level select P output LUT select Gray level seled IP outpust LUT seded
00D GrayQ ogray 00 Gray3 ograyl3
0b Grayl ogray(l Gray2 ograyl2
10b Gray? ogray{i2 Gray1 ograyli
11b Grayd ogray (3 GrayQ ograyldl

Cata mapping example:

When DDX=1 Pxel1.0j=01 -=Gray level seled=0Gray1 follow LUT data outpul from |P output
port ogray0l”.

When DDX=0 Fxell1:0j=11 ->Gray level select=0@y0, follow LUT data output from |F outpul
port ogray00”

Restriction
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9)R11H (DSP): Data Stop Command

R11H Bit
Inst/FPara RN | DVCX 07 D6 D& 04 5] D2 D1 0o Code
DSP W 4] 0 0 1] i 0 i) 0 i 11H
1* Parameter| R 1 |Dataflag| - 2 = = . . 2 4
NOTE: -" Don't care, can be sef fo VDD or GND level

Description | ~The command defines as .

m'While finished the data transmitting, user must send this command to driver and read Data_flag
infoma tion.

151 Parameter.

Bit Mame Description
< Data fia 0: Driver didn't receve all the data.
—"8 1. Driver has already received all of the one frame data.

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 starts.

Restriction

This command only actives when BUSY_N = *17.

10)R12H (DRF): Display Refresh Command

R12H Bit
InstiPara R | DICX D7 D& D& D4 D3 D2 D1 Do Code
ORF W Q Li] a a 1 a a 1 a 12H
LT ACIDC
1% Parameter| W 1 - - - - - - - veom | oon
MNOTE: %" Don't care, can be set to VDD or GND level
Description
-The command defines as
While users send this command, diverwill refresh display (data®'COM) base on SRAM data and
LU
AC/IDC VCOM:
0: AC VCOM, VCOM will follow LUTC when updating image. (default)
1: DG VCOM, WCOM will always be VCOMDC when updating image
After display refresh command, BUSY_N signal will become “07
Restriction | This command only actives when BUSY _N="1"




11) R17H (AUTO): Auto Sequence
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R1TH Bit
Inst/Para | RAWW | D/ICX | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO | Code
Auio Sequence | W [ i i 0 1 0 1 1 1 1TH
1® Parameter| W 1 Code{7] | Codels] | Code{5] | Codefd] | Code(?] | Codef2] | Code{1] | Codefn] | Ash

Description

The command can enable the infernal sequence o execute several commands continuousty. The
successive execution can minimize idle time fo avoid unnecessary power consumption and

reduce the complexity of host's control procedure. The sequence contains several
operations, including PON, DRF, POF, DSLP.

AUTO (0x17) + Code(0xAS) = (PON—DRF—POF)

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

Restriction

Thizs command only actives when BUSY N="1",
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12) R30H (PLL): PLL Control Register

R30H Bit
Inst/Para RAW | DICX o7 D6 D5 D4 03 02 ] Do Code
PEL W 0 0 0 1 1 0 0 0 0 30H
| 1% Parameter | W 1 - . - Dyma | FRIZ] | FRE] | FRI) 02h

NOTE: =" Don't care, can ba sat fo VDD or GND level

Description =The command defines as:
The command controls the PLL clock freguency. The PLL structure must suppart the
following frame rates:
bit2 Dynamic frame rate
a [lisable [defaull )
 nisbis
FR{Z:00 Frame rale
000 125 Hz
001 25Hz
010 50 Haz{defaul )
a G5 Hz
100 T5Hz
o B8 Hz
i 00 He
20 Hz
remark =-Horizental
1
hsyne [
L o Huave LI
1
% | 231 dk '
e e o e s et — — — [

=\ertical
VEYTIC
—\—[ W active _|—’
R T g e g e s |
S 1 Il G i 5
de i
i 351 lines 1
————————————— *,

Restriction
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13)R40H (TSC): Temperature Sensor Command

R40H Bit
Inst/Para RAN | DICK 07 D6 05 04 03 02 D1 1] Code
TS a ] 1 i 0 0 i i i 40H
1* Parameter R 1 | owoyrse) | oorsE | oaTss] | TS | pemE | osmsE | oemsp) | oarsg 3
2" Parameter 1 DX T8 |owTsE | oo ] 3 x 3 = .

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

Description -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) bil 7 setto 1, this command reads external (LM75) temperature sensor value
i ]
con |
— ]| I
i N N I=1
-11-_a—| Ii
TET-0¥D[10:3] T{O TS0V 10:3] T(*C) TS[TOFO{10:3] T0C)
11100111 -25 00000000 D 00011001 25
11101000 -24 00000001 1 00011010 26
11101001 -Z3 DO0DD0TD 2 DoD11011 27
11101010 =22 00000011 3 00011100 28
11101011 =21 00000100 4 0001110 20
11101100 =20 00000101 -] 00011110 30
11181101 -8 00000110 [} 0001111 n
117101110 -18 DO0D0111 T D0100000 a2
11101111 -17 00001000 1 00100001 I3
11110000 -6 00001001 k] 00100010 34
11110001 -15 00001010 10 00100011 a5
11110010 -14 00001011 11 00100100 35
11110011 -13 00001100 i2 00100101 ar
11110100 -12 DODO1101 13 DO100110 38
11110101 -1 00001110 4 00100111 30
11110110 =10 DoO001111 15 00101000 40
11110111 -4 00010000 16 00101001 41
11111000 -5 D00 10001 17 00101010 42
111110017 -7 D00 10010 18 00101011 43
11111010 B ] D00 10011 19 00101 100 44
11111011 -5 00010100 20 00101101 45
11111160 -4 00010101 21 00101110 45
11111101 -3 00010110 2 00101111 47
11111110 -2 00010111 23 00110000
1111111 -1 D00 11000 24 00110001 44
TS[0:8] T("C)
{i[i] +{
01 H. 25
10 +05
11 +H1.75
Restriction This command only actives when BUSY N ="1".
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14)R41H (TSE): Temperature Sensor Calibration Register

R41H Bit
Inst/Para RW | DICX o7 D& D5 D4 D3 D2 D1 Do Code
TSE W 0 1] 1 a 0 4] [} (1] 1 41H
1* Parameter| W 1 TSE = - o | o | toz | tom | voiep | ooh

NOTE: ~" Don't care, can be sef to VDD ar GND fevel

Description

-The command defines as:
This command indicates the driver IC temperature sensor enable and calibration function.

Resenve one temperature offset TO[3:0] for calibration
1. TO[3): mean'+' or'-', whilk D is'+'; 1is '~
2. TO|2:0): mean temperature offsel value

Bil MNamea Description

Temperature level
0000: +0°C {detault)
000 %: +0.5°C
0D10: +1°C

0D17: +1.5°C
0100; +2°C

0101: #2.5°C
0910 +3°C

3-0 TO[3:0) 0114%: #3.5°C
1000: -4°C

1001%: -3.5°C
1010: -3°C

1011; -25°C
1100: -2°C

1101 -1.5°0
1116 -1"C

1114 -0.5°C

0: +0.0°C (defaull)

4 TO[4] 1:+0.25°C

Internal temperature sensor enable

0: Imternal temperature sensor enable (default)

1: Internal temperature sensor disable, using external tempemature
SEnsor.

7 TSE

Restriction

This command only actives after RO4HIPON)
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15)R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para RM | DICX or 06 D5 D4 D3 oz D1 oo Code
TSW W L] L] 1 Li] Li] Q a 1 0 42H
1® Parameter W 1 WATTR{T] [WATTR[E] WATTRIS] WATTRI4] WATTRE3] |WAT TRIZ] [WATTRI] [WATTRE] 00h
2™ Parameter | W 1 WMSET] | WMSBE] [WMSES] | WMSBE] | WMSBE[3] | WMSE[2] [WMSB[1] [WMmSB[o]|  ooh
3" Parameter | W 1 WLSE[T] | WLSE(S] | WLSEIS] | WLSE[4] | WLSE(3] | WLSB[Z] | WLSE{1] |WLSE{D] | 00h
NOTE: <" Don't care, can be et to VDD or GND leved
Description =The command defines as:
This command writes the temperature.
1* Parameter:
Bit Name Descrption
2.0 | WATTR[2:0] | Pointer setting
5-3 WM_I'FE[E'_Sl Liser-gefined address bits (A2, A1, AO)
I2C Write Byte Number
00: 1 byte (head byte only)
76 | WATTR[7:6] | 01: 2 bytes (head byte + pointer)
10: 3 byles (head byte + pointer + 15t parameter)
11: 4 byles (head byte + pointer + 1st parameter + 2nd parameter)
2™ Parameter:
it Name Description
7-0 | WMSE[T:0] | MSByte of write-data to external temperature sensor
3™ Parameter:
Bit Mame Description
7=0 WLSB[7:0] | LSByte of write-data to external temperature sensor
R estriction This command only actives after RO4HIFON)
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16)R43H (TSR): Temperature Sensor Read Register

R43H Bit
Inst/Para RA | VCX o7 D6 D& D4 D3 Dz D1 {]4] Code
TSR W o o 1 0 0 o 0 1 1 43H
1 Parameter R 1 RMSE{T] |RMSE[E] | RMSB(5] | AMSE ] |RMSE3] | RMSBE] |RMSE(T] | RMsED)| -
2™ Parameter R 1 RLSB[T] | RLSE(] | RLSBIS] | RLSB{4] | RLSE3] | RLSE{Z] | RLSE{1] | RLSB] ’

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

Description =The command defines as:

This command reads the temperature sensed by the temperature sensor.

1* Parameter:
Bit Name Description
7-0 RMSB[7:0] | MSByte of reed-data from external temperature sensor

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

51
SR | I =R |
£ OSE [T

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

RS50H Bit
InstiPara RAW | DICX o7 D& 05 b4 D3 D2 m oo Code
(0] W i 0 1 Q 1 0 0 0 Q 50H
1* Parameter| W 1 VBD{2] | vBOp | veD g | DOX CoiE) | cog2] | coifn | CoN oTh

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

Description

«The command defines as:
This command can set 2 kinds of parameters, 1.VCOM to data output internal (CD)

ﬁDI[E:ﬂ]: This command indicates the interval of VCOM and data output. When setting the vertical
back porch, the total blanking will be keep (58hsync).

Bit

Name

Desaiption

CDI{3:0]

Vieom and data inlerval
0000 17 heyne
0001:16 hsync
0010:15 hsync
0011:14 hsync
0100:13 hsyne
010112 hsync
0110:11 hsyne
011110 haync(defaull
10008 hsyno

1001 :8 hsyne

1010:7 haeyne

10116 hsyne

11005 hsyne

1101 :4 heyne

1110:3 hsync

1111:2 hsyne

Irerna

VAT

el

VO nead 1o e ready
heloee somrce data oupun

e

Imtemmal

T TT I T T T T T T T T 7T T

de

hooz oo  fi e
Wi

Soue e

i
WO cutn

Frame W VDM Frmme S+ 1 WOOM

Foume N dma 4

enpun

I

C1H sewmg

R S

A gt ||

25 hevgmcC M 5 entineg | ficady
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VBD[2:0): Border data selection. (from LUT output by IP port border_w{1:0])

This register will make boarder pin oulput being mapped to-a certain gray scals.

Bit4 Bit7-5 Description IP satting for Border LUT

DX I EEY Tray Bl select
ooa Floaling A

001 Grayd baider bu=011

a 010 Gray2 bordar bu=010

011 Giray border buE001

180 Girayd bardar bu=000

D04g Grayd borger buE000

001 Grayi bordat buE001

1 (el 010 Gray2 barder buE010

Q11 &1 aya barder buFED11
100 Flaoaling MNEA

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

Ex: Gray 1 waveform iz mapping 1o 15V without VYCOM offset, the al outpul on Boarder pin

shall be 15V

Boarder oulput will follow FOPT definition being defined in RODhA,

Restriction




18) R51H (LPD): Lower Power Detection Register
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R51H Bit
InstiPara R | DICX o7 D& D5 D4 03 02 o Do Code
LFD W 0 o 1 0 1 0 i} 0 1 B1H
1* Parameter R 1 - - - £ - - - LPO . 4

NOTE: “" Don't care, can be sef te VDD or GNE 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 LPDO="0", system input power is lower (VDDO<2.5v, which could be select in RE4H (LVSEL)).

1* Parameter:
= LPD
0 Low power input.
1 Mormal status.
cMp | ] LPD commnd | | LPD parameter ]
csSB | | | [~

scL [ UL

SDA L] [ ] value I
BUSY N | ]

Restriction

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

R&61H Bit

Inst/Para RW [DICX] D7 D& D5 D4 03 e o DO |Code

TRES w i 0 i 1 i 0 Q i 1 &1H
1* Parameter | W 1 . . 3 3 - - HRES(g) | HRES(®) | 00h
2 Parameter| W 1 | HRES(T) | HRES{S) | HRES(S) | HRES(4) | HRES(3) | HRESE@) 0 o 00h
T parameter | W | 1 . N 4 - B - VvRES(g) | vReES®) | 00n
4" Parameter | W 1 | vRES( | vRES(E) | VRES(S) | VRES(4) | VRES( | vRES(2) | VRES(1) | vRES() | 0oh

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

Description

-The command defing as follows:

When using register:

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

Mote:
No matter HRES[S:8],HRES[1:0] VRST[9] value being filled, it's always be 00b.

Channel disable calculation:
GD : First G adtive = GO; LAST active GD= first active +VRES[2:0]-1
3D First active channel: =50 ; LAST active SD= first active +HRES[9:2]"4-1

EX 176X2086
GO: First G active = GO
LAST active GD= 0+296-1= 295 ((5245)
S0 : First active channel: =50
LAST active SD=0+44*4-1=175; (S175)

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

Festriction

Horizontal resolution should be 4-multiple.




20) R65H(GSST): Gate/Source Start Setting Register
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RG5H Bt
Inst’Para |RANV [DICX]| OF D6 D5 D3 D2 D1 [ Code
GSS5T W 0 o 1 1 0 1 O 1 B5H
1* Pammeter | W 1 . . " 2 S starfo] | S stdfg; |  oon
End Parameter W 1 5 stard[T] | 5 starlf] | 5_star]5] | & _starfd] | 5_star{3] | S_star(2] i} a 00h
2™ Parameter | W 1 . - . G_start]t] |G starge] | 0OR
4" Parameter | W 1 | G_star{7] | G_starit] | G_starfs] | G _starf4] | G_stad®] | G starf{2] | G_star]1] | G_starfo] | 00K
MOTE: %" Don' care, can be zat fo VDD or GND level
-The command define as follows:
Mote:
Mo matter S_star{9:8], S_start [1:0], VRST[9] value being filled, it's slways be 00b.
Description
1.5_Start [7:0] describe which source output line is the first date line
2. (5_Start{8:0] describe which gate line is the first scan line
Festriction | S Stan should be the multiple of 4
21)R70H (REV): REVISION register
R7OH Bit
Inst/Para R | DICX D7 D& 05 D4 D3 D2 01 DO | Code
REV W il i 1 i 1 0 a a 0 70H
1® Parameter [ R 1 o o o o o 0 1 1 03h
2" Parameter | R 1 0 o o o o 0 1 i 02h
3" Parameter | R 1 o D o o o i o 1 0th
NOTE: “" Don't care, can be sef to VDD or GND jevel
Description =The command defines as.
1% & 2™ & 3" Parameter:
Bit Description
7-0 CHIP_REW

Hestnction




22)R80H (AMV): Auto Measure VCOM register
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RE80H Bit
Inst/Para RwW | icX | D7 D& Ds D4 D3 D2 D1 D0 | Code
AMY W Li] 1 Li| i [i] o [i] ] i} BOH
1* Parameter| W 1 P11 PO] | AMNVTIH] | AMVTIOL | XON | ANNS | ANV | AMVE 00t
NOTE: <" Don't care, can be set fo VDD or GND lewel
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 Description
ANNVE: Auto Measure Veoom Setting
0 AMVE 0 Auto measure YL OM disable (gefault)
1: Auto measure VO OM enable
ANV Analog signal
1 AhAN 0 Get Veom value from RE1hidetault)
1:Gel VMeom value in analog signal
ANYS: setling for Source outpul of AMY
5 AMVE {: Source output 0V during Auto Measure VCOM period,
(defautt)
1: Source output VSPL 0 during Auto Measure Y COM period.
XON; setting for all Gate ON of AMY
3 KON 0: Gate normally scan during Auto Measure YCOM period,
(default)
1: All Gate ON during Auto Measure VCOM period.
The sensing time of YCOM detection
00 5s (gefaull)
5-4 AMVT]T:0) 01: 10s
10: 158
11205
The sensing points of sampling time
;. 2 (detault)
014
76 P[:0] 10:8
1116
Sampling time = the las! quarler of sensing time (T) VCOM =
average of N points. N=24 .8 16
Sowcavdlme —————— e esdeeseee
T ! !
Status of Voom contolad by sensing mods e
The bast quararaf snsng ima
BUSY N 2
.
‘icom Sansing _|
Avsmgaaf Npant N=24 A.15
Restriction This command only actives when BUSY N ="1%
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23)R81H (VV): VCOM Value register

R&1H Bit

InstiPara RAM | DICX D7 08 b5 D4 D3 ) D1 Do Code
W W 0 1 0 [i} 0 [i} i} o 1 &1H

1* Parameter| R ! . L]

NOTE: “" Don't care, can be &l to VDD ar GND level

Tar ' |_,_| .__.'\1.'._' ] | TaT _lﬁl S 2' (AT, ' L | W -__.'.'.Q | —

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

1" Paramster:
Bii Name Descrption
W COM valus

VCOMED] (Voltage(V}| VCOM[&:0] |voltage({V)| VCOMED] |Vollage\V)

pooopoo(oon| @ jootrtodjich| -4 |oriioogasn

ODODOT|0%h| 005 PDOY9101 VDR 145 0V11001(20h| -285

000001 1|03h | 015 DOI1991|WFh| 955 0991011 (3BR| -285

poootoo(oan| 02  |owooooojzon| -te  |otmoo|ace| -2

OO00E01|06h | -0E5 |DIDODOY (29h| 165 0411101 (3Dh| -205

000011 0| DEh -0.3 0100080 |23R| 1.7 0911110 (3Eh 3.1

pooot11)ovn| 035 |oioooiijzan| cu7s |orwen [aFe| 3o

000100 0| D8h 04 0100100|24h| -1.8 1000000 (40n| -32

000100 1|0%h | 048  [O¥D0101[2Bh| -1.85 |1O0D0O01 |41h| -2.25

pobicnojoan| 05 Jooovolzen| -ve |oomoin|4en| 33
pobiot1)0BR| 085  |otootei (27| -tes  |1o00011 436 -aias

0001100|0CK| 06 0101000 (2Bh -2 1000100 (40| 34

640 Vvig:0] pontiotloonl oss biotoot|zen| 208 loooion|4sn| -a4s

DO0T110|0ER| 07 j0101 010|240  -2.1 10001 10|48 | -35
poDi1t1j0Fh| 075 0101011 |[2BhH| -2.15 |100D111(4Th| -3.55
0010000] 100 08 j0101100{2Ch 2.2 1001000 | 480 -36

OOT1000T|1th| -D:B5 DI01101 20| 2225 1001001 (45h| -3.85

DO10010| 120 098 D101 110 |ZEh -3 1001010 (440 3.

GO010011|13h | D85 PPI01111|3Fh| 235 1001011 [4Bh| -3.75

0O10900| 14 [ -1 0110000(30h| -24 |1009100[4Ch| 38

DO10%01| 168 105 (0990001 (3TR| 245 1001101 (4Dh| -3.85

0010811 1Th|  -1.15  |D810011|23h| =255 (1001111 (4Fh| -285

0011000| 180 -12 0110900 34k 26 10 30000 | S00 -

001100 1] 19h -1.25 (0910101 (35h| 265 alher -4

D010 0[1AR| -13  [DVI0110(38h| -£7

poti0t 1)1BR| -1

[ad
[=
=
[)
=1
=)
e
d
o

Restriction
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24)R82H (VDCS): VCOM_DC Setting Register

REB2H Bit
Inst/Para RW | DICX o7 D& 05 04 03 D2 01 8] Code
VDCS W 0 1 0 i Q o

MTE NG et R el e e
1* Parameter| w 1 - |vDesiel | vDosis) [voos) |voes(a) [vocs 2 [voes p) vocs i ook

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

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

15l Pamameter:
Bit I ame Descripion
VCOOM valus

VODMED] [Volage{v)| VCOMED] (Voitage{V)| YCOMED [Volsge{}

00 0DNGD0 | D06 | Ofdefault) 011100 (1CH|  -1.4 0111000380 -Z8

OOODOOT (0%h | QD5 0019101 [1Dh(| -1.45 0711001 |30h( -286

DOOD0N0|02h (|  -0.1 0111 101ER| 15 0111010388 -E90

pO000NT 030 | 0485 |optti1i|iFn| -1ss  |otwod [3BR| -205

DOO0I00|[Ddn | -0.2 0100000 (306 -16 0111100 |3Ch -3

0000101 |05h| -025 0900001 (29h| -1.65 |O191101 |3Dh( -3205

DO00I10|D6N| -0.3  |OT00010[22h -7 CRERERTARE = i BB

]
=
=]
=
=
=
i
(=]
B
=]
[
=]
=
ka3
b
-
i
5]

1000000 406 -3:2

OOI00Y (Doh | -D45 Q000101 (280 -1.83 1000001 (41| -325

0001010|0AaR| -0.5  |OT0O1 110|260 -18 1000010 (42| 332

j00%017 |OBR| 055 OWD0Y Y (2ZTh| -1.85 |100D0YY [43h| -335

DOOT100[GCH| -0.6 0901000 (280 -2 100000 (440 3.4

j000%901 |ODh| 0BS5S 00001 (2060 (| -205 1000101 [48h| -345

&0 | vDcsE

DOOTID|0ER| -0.7 09000 [2AR| -2 100011 D4 Eh -5

ijz8h| 215 |w0001%1 4| -38s5

00000 | 10n | -0.8  J0I0TTDD[ECH| -22 100 1000 (4 8h 36

0010001 (10R | -0B5 0108100 [FD6(  -225 1000001 [48h( -355

D000 | 13h | -0 J0OMWNNI0EER| 23 0000 [Man| =37

D000 [35h | -1.05 (010001 (3%h (| -245 100701 |4Dh( -385

X 11001 | 186 -125 0110791 |35 255 ofnes -
0011070 |1Ah L3 (0110110)36h| -27
011011 |1Bh| -135 [0110111[3h| -275
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MTP_VCM

Follow MTF VCOM value in MTF mode
0: From the setting of MTP (defaull)
1:From the setting of register

Restriction

25) R83H (PTL): Partial Window Register

RB3H Bit
InstiPara RMW |DICX] D7 D& [B5] 04 D3 D2 D1 Do Code
FTL w Q 1 aQ i ] o a 1 1 £3H
1 Pammeter | W 1 - - F = 2 = HrsTY [ HRETE] | 0OR
7" Parameter| W HRST]T] | HRSTIE] | HRST]S] | HRET4] | HRETR] [ HRS T 2 5 00k
3" Parameter | W - 2 B ; : = HrReED[E] | HRECIE | oon
4" Parameter | ‘W {RED[7] | HREDE] | HRED}S) | HRED{4] | HRED{] |HREDIZ] . - 0h
5" Parameter | w - 8 . . = . VRSTE] | vRSTIE] | 00n
6" Parameter | W VRST[7] | vRSTE] | VRETIS] | VRETH] | VRSTR] |VRSTI2] | VRS | VRSTOl | OOh
7 Parameter | W : . . : - - | vreog| [veenjg | oon
8" Parameter | w VRED[ |vREDHE) | vRED(S) | vRED] | vREDE3] | vREDE] | WvRED[Y] | vRED[0] | 0OR
9" Parameter | w 1 - - - - - - FMODE | 00h
NOTE: “" Don't care, can be sel to VOO or GND fevel
Description -This command sets partial window.
Mame Description
HRST[9:2] Horizontal starl address
HRED[9:2] Horizontal end address. HRED must be greater than HRST .
VRET[9:0] WVertical start address.
YVRED[D:0] Vertical end address. VRED must be greater than WVRST.
I0: disable partial mode(default)
FMODE 1: enable partial mode
Mote:
Mo matter HRST[1:0] HRET[9:8], HRED[2: 8], VRST[9] VRED[9] walue 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.
Festriction




26) R90H (PGM): Program Mode
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R90H Bit
InstiPara RAW | DICX D7 D& DB Dy D3 Dz B] Do Code
PGM wW ] 1 0 ] 1 L] 4] 0 0 o0H
NOTE: =" Dont care, can be set o VDD or GND lewval
Description | -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 reset.
Restriction
27)RI1H (APG): Active Program
R81H Bit
Inst/Para RAW | DICX D7 D& D& D D3 Dz D1 oo Code
ARG W 0 1 0 0 1 0 0 0 1 914
NOTE: “" Don't care, can be sel fo VOO or GND level
Description | -The command define as follows:
After this command is transmitted, the programming state machine would be adivated.
Restriction | The BUSY flag would change state from 0 to 1 while the programming is completed.
28)R92H (RMTP): Read MTP Data
R82H Bit
Inst/Para RAW |NCX] D7 D& 0s& D4 D3 02 D Do Code
RMTP w L] 1 0 ] 1 a (i} 1 a azH

1* Parameter | R 1 Dhummy -

2™ Parameter | R 1 The daia of address 000 in e MTF 2

3™ Parameter | R 1 The data of address (001 in the MTP .

4" Parameter | R i -

5" Parameter | R | The data of address {n-1) in the MTP 2
6~m-1" | 5 | , _
FParameter

m" Parameter| R 1 The data of sddress. {r) in the MTP 2

NOTE: <" Don't care, can be sel to VDD or GND level
Description
-The command define as follows:
The command is used for reading the content of MTF for checking the data of programming.
The value of (n} is depending on the amount of programmed data, the max address =
x17FF
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l Setting A2h |«

j'w

I Into Program Mode I
[RFDH]

l Write datal i GH) l

& Apoly VMTP= 10.1W

I Activate program [R31H) I

Ciheos. nusnibes of arad
Ared] Sl OO

Chaeck Busy_n=1_then

+* e mav e WHTHE

Chi_CRT =0{default valuz)
MTP_CRC={ default value)
Chik_CRC=MTPF_CRC
CRC_STATUS=1

Chik_CRC=calcdata by IC.
MTP_CRL=Bum sstting by Uses

CRC_STAT[RESh) I

Dk _CRC=MTP_CRCS

CRC_STATUS=1

[

ol

v

o ———

- - -y
PEM_STAT(RA3N) |
- — - —
Fail
comea ?
Pass
I RMTF [RO2H ) I

Loriacy 2

Faks

Finish, Reset )

The sequence of programming MT P{Extemal power)
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R4Dh=78

Seotting A2n
ROLh=0F D047 47.47.47

v

Into Program Mooe
[RSOH]

¥

Write data[RL1DH) |

.

I PONIRDGH ) ]

F 3

l, Chack busy_n=l.delay S0ms

I Activate program [RZ1IH) ]

l_ Check Busy_n=1

I POFFIROZH) l
Check Bizy_n=1

Tiviel it sl of A0l
A oL el 00

Chk_CRC=MTP_CRC
CRC_STATUS=1

Chik_CRC=0{default valuwe)
MTP_CRC=0(defauit valua)

CRC cal culate

L

Chk_CRC=calculate by IC.
MTP_CRC=Burn sotting iy User

H_CRC=MTPF_CRC

CRC_STATUS=1

A

e e

! CRC_STATIREER) I

Fadl

=]

Pass

| PGM_STAT[RAIR) |

- e am

Fail

- -

Loured T

The sequence of programming MT P{Internal power)

Restriction

Thiz command only actives when BUSY_N =717,
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29)R9EH(REV2): REVISION? register

RSEH Bit
Inst/iFara R | DICX D7 D6 D5 Dy D3 D2 D1 1] Code
REWZ W a 1 0 (i} | 1 1 1 (1] 8EH
1® Parameter R 1 0 i ] 0 a 0 i 1 01h

-The command defines as:

1" Parameter:

Bit Description
7-0 CHIP_REV

Description

Restriction

30) R9FH(RMRB) Read MTP Reserved Bytes

RSFH Bit
Inst/Para RAW |DICK] D7 5] D5 D4 03 D2 D1 Do Code
RMEB W 0 1 i 0 1 1 1 1 1 OFH
1* Parameter R 1 Dummy 00h
7™ Parameter R 1 The data of address 0 16F 7 in the MTP 00h
3" Parameter R 1 - 00h
R 1 : 00h
97" Parameter R 1 - 00k
98" Parameter | R 1 : 0oh
101" Parameter | R 1 The data of address 0x175A in the 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 MTF directly.
Restriction
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31) RE3H (PWS): Power Saving Register

RE3H Bit
InstPara | R |DICX] D7 D& Db D4 D3 D2 D1 Do Code
PWS W 0 1 1 1 a [i] o 1 1 E3H
1" Parameter| W 1 WCOM_WE3:0] S0 W[3:0] 00h

NOTE: “" Dont care, can be et to VOO or GND level

- This command is set for saving power during refreshing period. If the output voltage of
VCOM / 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_W3:0]
[ —

—ul

| i

i

VEYMNC }
i

i

]

1

WCON E}——-( Frame N O >—C
; GOl i

Description Soniee S :{: Frame N data >7
i

SD_W': Source power saving width (unit = 500n3), SD_W<=32G

y SIGEN] | -:Iszs;ml
:“‘_"'I a—
]
Gale | !
L T —— :
[ i H
]
Sourca }K Lhete Coen }——{ Line N+1Data
]
S0 W3]

Restriction
32) RE4H (LVSEL): LVD Voltage Select Register

RE4H Bit
InstiFara AN C X b7 D& D5 D4 D3 D2 b1 Do Code
LWVSEL W 0 1 1 1 0 0 1 0 0 E4H
1 Parameter| w 1 - = - 3 : WD SEL{10] 03h
NOTE: “" Don't care. can be saf to VDD ar GND level
Description | | v SEL[1:0]: Low Power Voltage Selection
[VD_SEL[10] VD value
oo <22V
01 <23V
10 <24V
1 < 2 5 \/ (default)
Restriction




8.Block Diagram

=

sy

|

<
O
-

—

L~

@)

S

lof—
| |
12C bus
EPD
Data & control bus (SPI)
MCU Circuit ircui
Circuit 12C bus Circuit
(Optional) EPD val e

Capacitor| |Power Circuit|
Circuit

ETO097EP02-J



9. Typical Application Circuit with SPI Interface

L1

DI
PREVGL
MBR0330 —LCI
1uE/25V
D2
=—C7 =
4.7uF/25V MBRO330—
D3
H _ PREVGH
MBR0530 —lzfﬁ

3.3V
I 47uH 500mA
—4

R1
1M

4. TuF25V Q1 1uF/25V
GDR Si1308EDL

RESE

R2
$2,2§2 s

ETO097EP02-J

Pl
GDR 1
RESE. 2 | oob
|c3 3 '%ﬁg;
[TuE25v BUSY 1 :
- +— BUSY
D/C e e
TS e
BEE 8 1L
SDI 71
33V g | 29
o var
VSS
C6 2
sy 3 .t%)
|Lc7 ] e
| [TUF7Z3V PREVGH 13 | you
cs — 16| v
sy PREVGL 17| ver
c9 VCOM__18 | <o
[y o
FPCIS(0.5mm)

i IS
Part Name Requirements for spare part
C1—C9 0603/0805; X5R/X7R;Voltage Rating: =25V
R1. R2 0603/0805; 1% variation, =0. 05W
MBR0530: 1)Reverse DC Voltage=30V 2) lo=500mA 3)Forward
D1—D3
voltage <430mV
al Si1308EDL:1)Drain—Source breakdown voltage=30V 2)Vgs(th)
< 1.5V 3)Rds (on) <400mQ
L1 NR3015: To=500mA (max)
P1 18pins, 0. bmm pitch




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

ETO097EP02-J
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10.2 OTP Operation Reference Program Code

System

}

Reset the EPD driver IC

V

Enter FITI Command
SP1(0x66 ,0x49,0x55,0x13,0x5D,0x05,0x10)(0x4D,0x78)(PSR,0x0F,0x29)(PWR,0x07,0x00)
(POFS,0x10,0x54,0x44)(BTST_P,0x0F,0x0A,0x2F,0x25,0x22,0x2E,0x21)(CDI,0x37)(TCON,0x02,0x02)
(TRES,0x00 ,0x98,0x00,0x98)(0xE7 ,0x1C)(PWS,0x22)(0xB4 ,0xD0)(0xB6 ,0x6F)(0xE9 ,0x01)(0x30 ,0x08)

!

Power on
SPI ( 0x04)

!

Check BUSY pin

!

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SP1 (0x12)

{

Check BUSY pin

Power off
SP1 (0x02)

{

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

NO Test items Test condition
1 Low-Temperature T=-25°C, 500 h
Storage Test in white pattern
) High-Temperature T=60°C, RH=35%, 500h
Storage Test in white pattern
3 High-Temperature Operation T=40°C, RH=30%, 500h
4 Low-Temperature Operation 0°C, 500h
High-Temperature, 400 —ono
2 High-Humidity Operation T=40°C, RE=50%, 500k
6 High- Temperature, T=60°C, RH=80%, 500h
High -Humidity Storage Test in white pattern
7 Temperature Cycle 1 cygle:[-2§ 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--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: 23+2°C
Humidity: 55+10%RH
12.2 Illuminance
Brightness: 1200~ 1500LUX;distance:20-30CM;Angle:Relate 45°surround.

12.3 Inspect method

itk o°

| I i EFPL
TET
12.4 Display are

Zone B
Zone A

Viewing area I'1l'(-ll

;=

12.5 Ghosting test method
Three-color ghosting is measured with following transition from horizontal 4 scale pattern to

vertical 4 scale pattern. The listed optical characteristics areonly guaranteed under the controller &
waveform provided by YOURITECH.

Y-Y R-Y W-Y B-Y
| |
Y-W R-W W-W B-W

Y-B R-B W-B B-B

1) Measurement Instruments: X-rite i1Pro

2) Ghosting formula:
W ghostings AE= N ax (AEab(Y-W, R-W),AEab(Y-W, W-W),AEab(Y-W, B-W),AEab(R-W, W-W),AEab(R-W, B-W),AEab(W-W, B-W))
K ghosting: AE= Max (AEab(Y-B, R-B),AEab(Y-B, W-B),AEab(Y-B, B-B),AEab(R-B, W-B),AEab(R-B, B-B),AEab(W-B, B-B))
R ghostings AE= Max (AEab(Y-R, R-R),AEab(Y-R, W-R),AEab(Y-R, B-R),AEab(R-R, W-R),AEab(R-R, B-R),AEab(W-R, B-R))
Y ghosting: AE= Max (AEab(Y-Y, R-Y),AEab(Y-Y, W-Y),AEab(Y-Y, B-Y),AEab(R-Y, W-Y),AEab(R-Y, B-Y),AEab(W-Y, B-Y))

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://www.youritech.com
info@youritech.com




12.6 Inspection standard

12.6.1 Electric inspection standard

ETO097EP02-J

NO. Item Standard Defegt Method Scope
level
. Clear display Display complete
1 Display Display uniform MA
%
2 Bla(;l;/o\?;hlte D<0.25mm, Allowed Visual
0.25mm<<D<0.4mm. e lesagflion
N=<4 allowable P
D>0.4mm is not allowed
MI
L -
W Visual/
Inspection card | Zone A
A L<0.4mm,W<0.lmm negligible
3 Black/W h{telilnes 0.4mm<L<1.0mm
(Noswitch) | ¢ | m<W<0.4mm
N<4 allowable
L>1.0mm ,W>0.4mm is not
allowed
4 Ghost image Allowed in switching process MI . Vlsugl
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
: 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




12.6.2 Appearance inspection standard
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Defect

NO. Item Standard Method Scope
level
4 L L
B/W spots f..: i
/Bubble/ e Visual
! Foreign bodies/ D)2 MI 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 /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
2mm<X or 2mm<Y t= not
counted.and without affecting the
electrode , permissible
N: Wdh
—h
Length
W=0.1mm,L<5mm, without affecting
the electrode , n<2
Visual
5 TFT Cracks " MA | / Microscope Zone A
Zone B
Not Allow
6 Dirty/ foreign Allowed if can be removed/ allow MI Ylsual Zone A
body / Microscope | Zone B
1
FPC broken/ FPC Visual
7 oxidation / scratch MA / Microscope Zone B
Not Allow
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L<0.4mm,W<0.lmm negligible
0.4mm<L<1.0mm

Visual

8 B/WLine | g | im<W<0.4mm . /Ruler | Z°neB
N<4 allowable
L>1.0mm ,W>0.4mm is not
allowed
TFT edge bulge | TFT edge bulge: )
> Visual Zone A
9 /TFT chrqmatlc X<3mm, Y§0.3mm .Allowed MI / Microscope | 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..35mm is not allowe?d : MI / Microscope Zone A
(n<5 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
12 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
thicon glue The width on the FPC<0.5mm (Front) The Inspection
width on the FPC<1.0mm (Back)
smooth surface, No obvious raised. MI
~AFPL
15 | Warp degree (TFT M f
substrate) —e = — t MI Ruler
TFT
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) YOURITECH's E-paper

Display. And it is also added the functions of USB serial port, FLASH chip,
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.
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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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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

(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.



