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A Orient Display

ES E-Paper

800480 | Resolution 800 x 480

AO0O Revision AOO

7.5 Diagonal: 7.5”, Module: 170.20x111.20x1.25 mm
E EPD - Electrophoretic Display (Active Matrix)
N Top: 0~ +40°C; Tstr: -20~+70°C

R Reflective Polarizer

S 3-/4-wire SPI Interface

/ Controller UC8179 Or Compatible

/ ZIF FPC

/ Ultra Wide Viewing Angle

/ Ultra Low Power Consumption

@ RoHS
compliant

/ ISO 16949
CERTIFIED
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1. Overview
AES800480A00-7.5ENRS is an Active Matrix Electrophoretic Display (AMEPD), with

interface and a reference system design. The7.5” active area contains 800x480 pixels, and has

1-bit B/WI/R full display capabilities. An integrated circuit contains gate buffer, source buffer,

interface, timing control logic, oscillator, DC-DC, SRAM, LUT, VCOM and border are

supplied with each panel.
2.Features

800x480 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 stored in flash memory
Serial peripheral interface available

On-chip oscillator

3. Mechanical Specifications

On-chip booster and regulator control for generating VCOM,Gate and Source driving voltage
I2C Signal Master Interface to read external temperature sensor/ built-in temperature sensor
Available in COG package IC thickness 280um

Parameter Specifications Unit Remark
Screen Size 7.5 Inch
Display Resolution 800 (H) X480(V) Pixel Dpi:124
Active Area 163.20(H)x97.92(V) mm
Pixel Pitch 0.204x0.204 mm
Pixel Configuration Square
Outline Dimension 170.20(H)x111.20 (V) x1.25 (D) | mm

Weight

44+0.5
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4. Mechanical Drawing of EPD module

1 2 3 F 5 5
ITEAM PARAMETERS ITEAM PARAMETERS ITEAM PARAMETERS ITEAM PARAMETERS
e e eNT DISPLAY TYPE EPD VIEWING DIRECTION FREE LCD OPERATING VOLTAGE | 3.3V IC UCS179
’ ’ RESOLUTION (H*V) 7.5" 8007480 PIXELS OPERATION TEMPERURE | (°C TO +40°C LOGIC VOLTAGE(VDD) 33V BACKLIGHT REFLECTIVE, NO BACKLIGHT
DISPLAY COLOR MONOCHROME (B/W) STORAGE TEMPERATURE -20°CTO +70°C INTERFACE SPI CONNECTOR ZIF FPC
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ﬂ
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REV. |1 CUSTOMER NO. | AES800480A00-7.5ENRS
SCALE| FIT _ [UNIT mm | 3rd ANGLE & =% [SHEET] lof1
1 - FIRST ISSUE AUG-10-2020 ROHS/REACH COMPLIANT | YES  |CUSTOMER'S
REV. |SYMBOL | DESCRIPTION DATE UNMARKED TOLERANCE +(0.2 |APPROVAL
1 2 3 ! 4 5 7 6
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5. Input /Output Pin Assignment

No. | Name | 1/O Description Remark
1 NC Do not connect with other NC pins Keep Open
2 GDR O N-Channel MOSFET Gate Drive Control
3 | RESE | |Current Sense Input for the Control Loop
4 NC NC Do not connect with other NC pins Keep Open
5 | VSHR C |Positive Source driving voltage(Red)

6 | TSCL O |IC Interface to digital temperature sensor Clock pin
7 | TSDA | 1/0 |I’C Interface to digital temperature sensor Data pin
8 BS1 | 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 | |Data /Command control pin Note 5-2
12 CS I |Chip select input pin Note 5-1
13 | SCL | [Serial Clock pin (SPI)
14 | SDA I/0 |Serial Data pin (SPI)
15 | vobpio | p E(())r\]/\;\zrctsel:jp\rl)vl%hfc\);(i:r:terface logic pins It should be
16 VCI P [Power Supply for the chip
17 | VSS P Ground

Core logic power pin VDD can be regulated
18 | vDD C [internally from VCI. A capacitor should be

connected between VDD and VSS
19 VPP P |FOR TEST
20 | VSH1 C |Positive Source driving voltage
21 | VGH C :rc])é/v\e/rsiulpply pin for Positive Gate driving voltage
22 | VSL C |Negative Source driving voltage
23 | VoL C s%woe'(/IS;r?gl\);STn for Negative Gate driving voltage
24 | VCOM C |VCOM driving voltage

AES800480A00-7.5ENRS
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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 (CSB) is the chip select input connecting to the MCU. The chip is enabled for
MCU communication only when CSB is pulled Low.
Note 5-2: This pin (DC) is Data/Command control pin connecting to the MCU. When the pin is
pulled HIGH, the data will be interpreted as data. When the pin is pulled Low, the data
will be interpreted as command.
Note 5-3: This pin (RST) is reset signal input. The Reset is active Low
Note 5-4: This pin (BUSY) is BUSY state output pin. When BUSY is low, the operation of chip
should not be interrupted and any commands should not be issued to the module. The

driver IC will put BUSY pin low when the driver IC is working such as:

- Outputting display waveform; or
- Programming with OTP
- Communicating with digital temperature sensor

Table: Bus interface selection

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

6. Electrical Characteristics
6.1 Absolute Maximum Rating

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3t0 +6.0 V
Logic Input voltage VIN -0.3to VCI +0.3 V
Operating Temp range TOPR 0 to +40 °C
Storage Temp range TSTG -25 to+70 °C
Optimal Storage Temp TSTGo 2312 °C
Optimal Storage Humidity HSTGo 55+10 %RH

Note: 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.

AES800480A00-7.5ENRS
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6.2 DC Characteristics

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

Parameter Symbol Conditions '%f’epgfr? Min. | Typ. | Max | Units
Single ground Vss - - 0 - \YJ
Logic supply voltage Vei - VCI 2.5 3.3 3.6 \YJ
Core logic voltage Vbb VDD 2.5 3.3 3.6 \Y
High level input voltage Vin - - 0.7 V¢ - - \
Low level input voltage ViL - - - - 0.3 V¢ \YJ
High level output voltage Von IOH = -400uA - VCI-0.4 - - \
Low level output voltage VoL IOL = 400uA - 0 - 0.4 \Y
Typical operating current | lopr_Vc¢ Ve =3.3V - - 11 - mA
Image update time - 25°C - - 12 - sec
DC/DC off
Sleep mode current Islp_Va NoNi?nglj?ﬁga q - - 25 UA
Ram data retain
DC/DC off
Deep sleep mode current | ldslp_Va NoNiﬂglIJ(t)(iIga q - - 3 5 UA
Ram data not retain

Notes: 1. The typical power is measured with following transition from horizontal 2 scale pattern to
vertical 2 scale pattern.

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 ODNA.

AES800480A00-7.5ENRS
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6.3 AC Characteristics

6.3.1 MCU Interface Selection
Provides 3-wire/4-wire serial interface for command and display data transferred from the

MCU. The serial interface supports 8-bit mode. Data can be input/output by clocks while the chip is
active (CSB =LOW). While input, data are written in order from MSB at the clock rising edge. When
too many parameters are input, the chip accepts only defined parameters, and ignores undefined ones.

BS Interface CSB DC SCL SDA
High 3-wire SPI Available Fix to GND Available Available
Low 4-wire SPI Available Available Available Available

6.3.2 3 wire SPI format
Data / Command is recognized with the first bit transferred. Data are transferred in the unit of 9

bits. To prevent malfunction due to noise, it is recommended to set the CSB signal to HIGH every 9
bits. (The serial counter is reset at the rising edge of the CSB signal.)

CSB—‘ H |_L/4|_| r
~ L L UL
—PERLEREE

Command 1st Parameter Write Last Parameter Write

Figure: 3-wire SP| write operation

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

= | | L, i
Mﬂﬂfﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂh JﬂﬂﬂMﬂﬂL
itk — e

" LastRead

R s S

Figure: 3-wire SPI read operation
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6.3.3 4 wire SPI format

Data / Command is recognized with DC pin. Data are transferred in the unit of 8 bits. To prevent
malfunction due to noise, it is recommended to set the CSB signal to HIGH every 8 bits. (The serial
counter is reset at the rising edge of the CSB signal.)

- w L ]
4
i
bC
7
0 o 0 1
- . >

Command 1st Parameter Write Last Parameter Write g
Figure: 4-wire SPI write operation

The MSB bit of data will be output at SDA pin after the CSB falling edge, if DC pin is High.
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v
&
DC
&
o —(EFFFFE—FRRERRR— —FRREHER
« | 3 - > -« >

Command 1st Read Last Read
Figure: 4-wire SPI read operation
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6.3.4 3 wire dual SPI format
Data / Command is recognized with the first bit transferred at SDA. Data are transferred in the unit

of 5 SPI clocks. To prevent malfunction due to noise, it is recommended to set the CSB signal to
HIGH every 5 SPI clocks. (The serial counter is reset at the rising edge of the CSB signal.) In
3-wire dual SPI mode, SDA and SDAL are only input mode for data write transmission.

cse \ [\ [\ [

spa —\DCADE XD4 X2 XD0 DC D6 A4 XD2 XP0 ) DC D5 X4 XD2 D0

oo o fenoooe-- o kesrmnoane -

Command 1st Parameter Write 2nd Parameter Write

Figure: 3-wire dual SPI write operation

6.3.5 4 wire dual SPI format
Data / Command is recognized with DC pin. Data are transferred in the unit of 4 SPI clocks. To

prevent malfunction due to noise, it is recommended to set the CSB signal to HIGH every 4 SPI
clocks. (The serial counter is reset at the rising edge of the CSB signal.) In 4-wire dual SPI mode,
SDA and SDAL1 are only input mode for data write transmission.

s\ [\ [\ [
DC _\ /

SCL /A W A U W VY (U A W U VA (i W S W WY O VO
spa  —<D6 X4 X2 Xoo p——< b6 Xp4 X2 XDo >——< D6 XD4 X2 XD0

spAL — b7 X5 Xp3 X 01— D7 Xps X3 X D1 )——< D7 XD5 X3 XD1)

Command 1st Parameter Write 2nd Parameter Write

Figure: 4-wire dual SP| write operation
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6.4 Timing Characteristics
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Figure: 3-wire Serial Interface Characleristics (Wrile mode)
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Figure: 3-wire Serial Interface Characteristics (Read mode)

Symbol Signal / Parameter Conditions Min. Typ. Max. Unit
Tess Chip select setup time 60 ns
TesH - Chip select hold time 65 ns
Tsce Chip select setup time 20 ns
TeHw Chip select setup time 40 ns

Tscyew Serial clock cycle (Write) 100 ns
Tstw SCL “H” pulse width (Write) 35 ns
Taw aci SCL “L" pulse width [Write) 35 ns

Tsovern Serial clock cycle (Read) 230 ns
Teun SCL “H” pulse width (Read) 60 ns
Tein SCL “L" pulse width (Read) 60 ns
Tsns SDA Data setup time 30 ns
TsoH (DIN} Data hold time 30 ns
Tace SDA Access time 230 ns
ToH (DOUT) Output disable time 15 ns

AES800480A00-7.5ENRS
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Figure: 4-wire Serial Interface Characteristics (Write mode)
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Figure: 4-wire Serial Interface Characteristics (Read mode)

Symbol Signal / Parameter Conditions Min. Typ. Max. Unit
Tess Chip select setup time 60 ns
TesH Chip select hold time €5 ns

CSB
Tsce Chip select setup time 20 ns
Teqw Chip select setup time 40 ns

Tscyew Serial clock cycle (Write) 100 ns
TsHw SCL “H" pulse width (Write) 35 ns
Taw o1 SCL “L’ pulse width (Write) 35 ns

Tscver Serial clock cycle (Read) 230 ns
TsHr SCL “H" pulse width (Read) 60 ns
Tar SCL “L” pulse width (Read) 60 ns
Tocs e DC setup time 30 ns
TocH DC hold time 30 ns
Tsps SDA Data setup time 30 ns
Tson (DIN) Data hold time 30 ns
Tacc SDA Access time 230 ns
Ton (DOUT) QOutput disable time 15 ns

AES800480A00-7.5ENRS
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7. Command Table

W/R: 0: Write Cycle 1: Read Cycle C/D: 0: Command / 1: Data [D7~D0: —: Don’t Care #: Valid Data

# Command WR|C/D|D7|D6|D5|D4|D3|D2(D1|D0 Registers Default
cjojo|ofofoj0j0OjO]O 00H
1 |Panel Setting (PSR) REG, KW/R, UD, SHL,
Ol 1| |#|#|#|#|#|# SHD_N, RST N OFH
gjojojojojojofojojf1 O1H
O|1|—-|—-|-|#]|-|#)|#|#]| BD_EN,VSR_EN, VS EN,VG_EN | O7H
) O 1| |#]|-|#|#|# VCOM_SLEW, VG_LVL[2:0] | 17TH
= |[PawarSeing (FWED Q1| | |#|#|#|#]|#|# VDH_LVL[5:0] 3AH
Q1 |- |- |#|# | # |#|#|# VDL_LVL[5:0] 3AH
Ol 1| -|-|#|#|#|#|#|# VDHR_LVL[5:0] 03H
3 |Power OFF (POF) ojojofojojO|j0]|O]|1]|0 02H
4 |Power OFF Sequence Setting gjofofojojojo|Of1(1 03H
(PFS) Olal=|=|#|#]|-]=]=]- T_VDS_OFF[1:0] 00H
5 |Power ON (PON) cjojofojo|jOo|0|1]|0]|0O 04H
6 |Power ON Measure (PMES) gcjojojojojoj|jOo|1|0]|1 05H
cjojo|jofofOjO0O|1]|1]0 06H
Q1| #|#|[#|#|#|#|[#|# BT_PHA[7:0] 17H
7 |Booster Soft Start (BTST) Q1| #|#|#|# & |#|#|# BT_PHB[7:0] 17H
[l Kl R EEIEAEIEAE BT _PHC1[5:0] | ECH
0|1 |# |- |#|#|#|#]|%|# PHC2_EN, BT_PHC2[5:0] 17H
gjJojoj|jo|jo|O[O(1T]|1]1 07H
8 [Ree e LA e U o o s A (R Check code AS5H
i Sl Ty 0O|JoJOf0O|0O(1|0[0]|0|O]| KW orCLD Pixel Data (800x600): 10H
splay Start Transmission = (5 B et e SR o 0o il 1
9 |(DTM1, White/Black Data) g 1 ’f ’:‘ ’f ’f *f "f {* f‘ pr'j[1'8] .
X-byte command s : = :
eyt ) Cl1|#|# #\H|#H|HF|# KPXL[n-7:n] -
10 |Data Stop (DSP) ? ? :--0 -0- 1- g -0- Ot ;:):
11 |Display Refresh (DRF) oclofofo|of[1|ofo|[1]0 12H
o S s 0lJ]O0J0|O0|0O|1[0([0|1]|1]|Redor NEW Pixel Data (800x600): 13H
ispiay =tart iransmission =
12 |(DTM2, Red Data) g::## ### # ## ! HPX{_—,U'BJ, 1
X-byte command =3 B R . . - -
b ) O |1 | #|#|#|# | £ |#|#|# RPXL[n-7:n] -
gjojojojfo|t1|(of(1j0o]j1 15H
1 [PuelEe] 1)1 |- |- |#|#|-|-|-]|- MM_EN, DUSPI_EN 00H
| e AUTO gjojofojof1(o0|1]|1]1 17H
sl i) o1 1ol 1]olol1 0] Check code ASH
gjojoj|jof1(O0j0|jO]|O]|O 20H
O 1| #|#|#|#|#|#|#|# Level select-0~3[1:0]
NGO LLIT (LT O A R Number of frames-0[7:0]
5, |{83-Dyi= comenang, 01 Number of frames-1[7:0]
ﬁlt.;’]uec:)u I8 Ot byiha 27 Tapaatagi 10 01l1 Number of frames-2[7:0]
@l fe]e]ea]afasfe] Number of frames-3[7:0]
Q1| #|#|#|# | #|#|#|# Times to repeat[7:0] -
o(ojo|O0Oj1|0(0D|0O|0O]|1 21H
Q1 |#|#|# | & | #|#|#|# Level select-0~3[1:0] -
W2W LUT (LUTWW) (¢ I N - - B - =T Number of frames-0[7:0] -
1g |(43-byte command, o1 Number of frames-1[7:0]
structure of bytes 2~7 repeated 7 o 13 Number of frames-2[7:0]
times R ol bbb il o] 3 = B
) Blalzlelelel=lele]: Number of frames-3[7:0] -
Q|1 |#|#|#|# |7 |#|#|# Times to repeat[7:0] -
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[ #] Command |wRr|cip|D7|D6|D5|D4|D3|D2[D1|DO| Registers | Detauit|
ojojofo|1|0|0|O|1]0O 22H
O |1 | #| & |#|# | #|#|#|# Level select-0~3[1:0] -
K2W LUT (LUTKW/LUTR) Lo A A P = (N IS [ - Number of frames-0[7:0] -
17 (B:byee cotmmeie, (o) A N ) = (R WO [ M-I Number of frames-1[7:0] -
E:.:::'gure Oftiyless 27 Epaaiot 1] o1 a2 Number of frames-Z'f'z":O]' -
J GG N L s 1 S ] | 2T Number of frames-3[7:0] :
O |1 | #|#|# | #|#|#|#]|# Times to repeat[7:0] =
ojojojo|1|j0(0|0O]|1]1 23H
O |1 | #|#|# | # | #|#|#|# Level select-0~3[1:0] =
WK LUT (LUTWK/LUTW) QA=) s =] &)z | Number of frames-0[7:0] =
1g |(61-byte command, o1 Nurmber of frames-1[7:0] =
ﬁﬁ;&mmbw%z;ﬂemmmﬂo o[ =111 Number of frames-2[7:0] -
oilaNz|ElE]s 2] &8 |5 Number of frames-3[7:0] -
ON1|#|#|#|#|#|H|#|# Times to repeat|7:0] -
ojolofo|1|0|O|1]|O|O 24H
O |1 | #|#|#|#|#|#|#|# Level select-0~3[1:0] -
pene b AT (TS EERERY 1 EN R E R EIE R E Number of frames-0[7:0] =
19 (61 byse cotmmend, o) I | S | R | [ Number of frames-1[7:0] -
i:::;t}u teiaiiies = inpRaiediny ] U | e e e | o | Bl [ Number of frames-2[7:0] -
SONRUIRIE =R} = T S-S SRS Number of frames-3[7:0] 2
ON1|#|#|#|#|#|H|#|# Times to repeat[7:0] -
olojojoj1|0|0]|1]|0|1 25H
0|1 |#|#|#|#|# | #|#|# Level select-0~3[1:0] -
Border LUT (0T - ) T 20 T A i T - Number of frames-0[7:0] -
gj |SHTiye comeand, 0|1 : Number of frames-1[7:0] =
ﬁ:.:,u:stf TRyl I epnad T 2 15 Number of frames-2[7:0] =
o - - 1< (- AN Number of frames-3[7:0] -
ON1|#|[£|#|#|#|H#|#|# Times to repeat[7:0] -
ojojojo|1|j0|1|0|1]0 2AH
21 |LUT option (LUTOPT) O |1 |#|#|-|~-|~-|-]|~-]|- STATE_XON[9:8] 00H
O |1 | # | # | # | # #|# |8 |# STATE_XON[7:0] 00H
ojojojo|1j0(1|0]1]1 2BH
; 0 ]A | =|l=|=]=|= #|# ATRED, NCRED 00H
22 KW LUT option (KWOPT) N T [ ey oy KWE[9:8] 0
O |1 | #|# | #|# | #|#|#|# KWE[7:0] 00H
oJj]ojoj0O|1|1|0|0]|0]O 3J0H
23 [FLeenta i) Lo D ) Il N B ] 5 FRS[3:0] 06H
o olofo|1|ofjofof0]O|0O 40H
24 Iﬁsmc‘:’}era‘”m Sensor Calibration |\ T [ [ [ [ # | # D[10:3] / TS[70] 00H
T | #|#F|#|=|~]=]~]~ D[2:0] /- 00H
o5 |Temperature Sensor Selection 0Ojojoj1|0f0jO0|OfD]|1 41H
(TSE) 0|1 | #| || |#|#|#|# TSE, TO[3:0] 00H
ojlofoj1j0o|O0|0fO|1]0 42H
] O 1 |#|#|#|#|#|#|#|# WATTR[7:0] 00H
26 | Temperature Sensor Write (TSW) o T# Tzl 2 e e [# % WNSB[7:0] 00H
Q|1 |#|#|#|# | # |#|#|# WLSHB[7:0] OOH
gjojoj1jojojojO|1]1 43H
27 |Temperature Sensor Read (TSR) 1\ 1 | # | # | # | # | #|#|#|# RMSE[7:0] OO0H
1\ 1 | # | #|#|# | # |8 |# | # RLSB[7:0] OO0H
ojofoj1jojo|j0f1|{0]|0 444
28 |Panel Break Check (PBC) N T I e e PSTA 00H
ojofoj1{0o|1|0(0f0]|O 50H
29 E@ﬂmmmdmammwasmmu o1 |#|=(#|#|=|-|#]|# BDZ, BDV[1:0], DDX[1:0] 31H
Ol 1 ||| |#|#|#|# CDI[3:0] 07H
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oJofo[1]o[1]o]0[1]0 521
31 |End Voltage Setiing (EVS
sYOliage el (S o)i b=l= == Fl=[E|# VCEND, BDENDY[1 0] 02H
ololo[1|1|c|o|o|0]0 60H
32 [TCON setting (TCON =
Belling {ECON) o |1 |#lelulalela|e|# $2G[3:0], G2S[3:0] 221
oflofo[i[1|olo]o|o[1 61n
Bl == == == €] HRES[9:8] 03t
33 |Resolution setting (TRES) o 1|#[# %% #|ofo]0 HRES[7:3] 20H
o[ ==1==1=|-|#|# 02H
o[ 1wl wleela|e|x i 58H
ofofof[1[1]olo[1]0]1 65H
0 [ (=1~ |~-|-|#|# HST[O8] 00H
34 |Gate/Source Start sefting (GSST) |0 |1 |#|# | #|# |#|0|0]|0 HST[7:3] 00H
sl l=lzlal=]cl<El= 00K
o[ # e a4 #(a|#|# = 00K
o[o[o[1[1][1]0]00]0 - 70m
VT a|#|a|a|a|a|2|2 PROD_REV[23:16] FFH
V1| #|a|a|a|a|2|2 PROD_REV[15:8] FFH
| Vi a|e|a|s|ala|2|2 PROD_REV[7:0] FFH
35 |R RE &
SRR (FEY) V1 # 2 an %522 LUT REV[23:16] FFH
V|| #n|a|a|n|e|# LUT_REV[158] FFH
V1| #|n|a|a|n|e|2 LUT_REV[7:0] FFH
11| |n)a|e|n|e|n CHIP_REV[7:0] ocH
olofo[1[1[1]o]o]|0o[1 71H
36 |Get Status (FLG) 1. s w sl ], | PTLFLAG I°C_ERR, PC_BUSYN
3 | # |8\ # | ###)5ATA FLAG, PON, POF, BUSY N | 139
[T veomaun 12 el [ofo e o alo]a 80H
ekl AMV) o T3 [ = [ # [# | # | # | # | # |AWT[1:0], XONAMVS, AMV, AMVE| 10w
olo[1]o]ojolo|o|o]1 81H
38 |Read VCOM Value (VW
ea ahe (V) T[T [=#|##[#|#% VV[6:0] 00H
39 |vcom DC setting (VDCS Ll ol Sl Bl L il
- og (VR ol 1| alula|#|n|n|n VDCS[6:0] 00H
oloJ1]o|o]1]|ofo]0]O 00H
o1 ==~ |-|-|#[# HRST[9:8] 00H
o1 |# % #|#|#|0]0]0 HRST(7:3] 00H
o [ |- [=|=[=[~|#[# HRED[9:8] 03H
40 |Partial Window (PTL) g : o LAl L AL % ; e :,S:
o1 |#|#|#|#|#||#|# Ll 00H
g1 k=== == %] & 02H
VRED[8:0
o |1 [# % #|#|e]22# (8:0] 57H
g fefw[afaul==T% PT SCAN 01H
41 |Partial In (PTIN) ofol1]ofo|1]o|o]o]1 91n
42 |Partial Out (PTOUT) olo[1]|o]o]|1]0|0]1]o0 92H
43 |Program Mode (PGM) ojoj1fof1|j0|0j0j0O]|O AOH
44 |Active Programming (APG) ojoj1joc|j1|o|jofo|0]|1 A1H
ofo[i|o[1]|ojojo]1]0 AoH
11 |#|a|e|ela|e2]n Data of Address = 000h N/A
45 |Read OTP (ROTP)
2100 (1] e e e e (] ] g N/A
1 alalae|ulele|n Data of Address = n N/A
1]1]1|o]|0]oo0]o0 EOH
46 |Cascade Setting (CCSET) 0 10
O [ === == == |#|# TSFIX, CCEN 00H
olo[i[1[1|ojofo[1|1 E3H
47 |Power Saving (PWS
Qs Sl ) o1 #[##|#|#]|##|#| VCOM W30}, SD W[3:0] 00H
olol1]|1]1]0]0[1]0]0 EdH
1
48 [LVD Voltage Setect (VSEL) — |o Attt o 4 TSR =
ofo[1][1[1]|o]o[1]o[1 E5n
e deeaiie | ) o1 #|#|w|ulule|e|s TS SET[7:0] 00H
50 | Temperature Boundary Phase-C2 gloj1|t({1]0]0]1]2]1 E7H
(TSBDRY) o1 |a|a|a|s|a|e|e|# TSBDRY_PHC2[7:0] 00H
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CoMMAND DESCRIPTION
[W/R}: 0: Write Cycle / 1: Read Cycle [C/D|: 0: Command/1:Data [D7-DO: —: Don’t Care

(1) PANEL SETTING (PSR) (REGISTER: ROOH)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0 00H
Setting the panel g 0 A I )
0 1 - - REG R ub SHL SHD_N | RST_N |OFH
REG: LUT selection
0: LUT from OTP. (Default)
1: LUT from register.
KW/R: Black / White / Red
0: Pixel with Black/White/Red, KWR mode. (Default)
1: Pixel with Black/White, KW mode.
UD: Gate Scan Direction
0: Scan down. First line to Last line: Gn-1 2> Gn-2 > Gn-3 > ... 2 GO
1: Scan up. (Default) Firstlineto Lastline:GO>G1 >G2—>....... 2 Gn-1
SHL: Source Shift Direction
0: Shift left. First data to Last data: Sn-1 > Sn-2 2 Sn-3—> ... 2 S0
1: Shift right. (Default) First datato Lastdata: SO>S1->S82-> ....... =2 Sn-1
SHD_N: Booster Switch
0: Booster OFF
1: Booster ON (Default)
When SHD_N becomes LOW, charge pump will be turned OFF, register and SRAM data will keep until VDD OFF.
And Source/Gate/Border/\VCOM will be released to floating.
RST_N: Soft Reset
0: Reset. Booster OFF, Register data are set to their default values, all drivers will be reset, and all functions will be
disabled. Source/Gate/Border/VCOM will be released tc floating.
1: No effect (Default).
(2) PoweR SETTING (PWR) (RO1H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0 0 1 01H
0 1 - - - BD_EN - VSR_EN | VS_EN VG_EN [07H
\VCOM ==
Selecting Internal/External 0 1 - - - SLEW - VG_LVL[2:0] TH
Power -
1 - - VDH_LVL[5:0] 3AH
1 - - VDL_LVL[5:0] 3AH
1 - - VDHR_LVL[5:0] 03H
BD EN: Border LDO enable
0 : Border LDO disable (Default)
Border level selection: 00b: VCOM 01b: VDH 10b: VDL 11b: VDHR
1 : Border LDO enable
Border level selection: 00b: VCOM 01b: VBH(VCOM-VDL) 10b:VBEL(VCOM-VDH) 11b: VDHR
VSR _EN: Source LV power selection
0 : External source power from VDHR pins
1 : Internal DC/DC function for generating VDHR. (Default)
VS_EN: Source power selection
0 : External source power from VDH/AV/DL pins
1 : Internal DC/DC function for generating VDH/VDL. (Default)
VG_EN: Gate power selection

0 : External gate power from VGH/VGL pins
1 : Internal DC/DC function for generating VGH/VGL. (Default)

VCOM_SLEW: VCOM slew rate selection for voltage transition. The value is fixed at "17.
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VG_LVL[2:0]:VGH / VGL Voltage Level selection.

VG_LVL[2:0] VGH/VGL Voltage Level
000 VGH=9V, VGL= -9V
001 VGH=10V, VGL= -10V
010 VGH=11V, VGL=-11V
011 VGH=12V, VGL= -12V
100 VGH=17V, VGL= -17V
101 VGH=18V, VGL= -18V
110 VGH=19V, VGL= -19V

111 (Default) | VGH=20V, VGL=-20V

VDH_LVL[5:0]: Internal VDH power selection for KW pixel. (Default value: 111010b)

VDH_LVL Voltage VDH_LVL Voltage VDH_LVL Voltage VDH LVL | Voltage |
000000 24V 010001 58V 100010 9.2V 110011 126V
000001 26V 010010 60V 100011 9.4V 110100 128V
000010 28V 010011 62V 100100 9.6V 110101 180V
000011 3.0V 010100 64V 100101 9.8V 110110 132V
000100 3.2v 010101 66V 100110 100V 110111 134 V
000101 34V 010110 68V 100111 102V 111000 138 V
000110 36V 010111 70V 101000 104V 111001 138V
000111 3.8V 011000 7.2V 101001 108V 111010 140V
001000 40V 011001 74V 101010 108V 111011 142V
001001 42V 011010 76V 101011 11.0V 111100 144V
001010 44V 011011 78V 101100 112V 111101 1486 V
001011 46V 011100 30V 101101 114V 111110 148V
001100 48V 011101 82V 101110 116V 111111 150V
001101 50V 011110 84V 101111 118V
001110 52V 011111 886V 110000 120V
001111 5.4V 100000 88V 110001 122V
010000 56V 100001 90V 110010 124V

VDL_LVL[5:0]: Intemal VDL power selection for K/W pixel. (Default value: 111010b)
VDL _LVL Voltage VDL_LVL Voltage VDL_LVL Voltage | VDL LVL | Voitage

000000 24V 010001 58V 100010 9.2V 110011 -126V
000001 26V 010010 60V 100011 9.4V 110100 -128V
000010 28V 010011 62V 100100 9.6V 110101 -13.0V
000011 30V 010100 6.4V 100101 9.8V 110110 -13.2V
000100 32V 010101 66V 100110 -10.0V 110111 -134V
000101 34V 010110 68V 100111 -102 V 111000 -136V
000110 36V 010111 70V 101000 -104V 111001 -13.8V
000111 38V 011000 -72Y 101001 -106V 111010 -14.0V
001000 40V 011001 74V 101010 -10.8V 111011 -14.2V
001001 42V 011010 76V 101011 110V 111100 -14.4V
001010 44V 011011 -78Y 101100 -11.2V 111101 -146V
001011 46V 011100 80V 101101 114V 111110 -148V
001100 48V 011101 82V 101110 116V 111111 -15.0V
001101 S50V 011110 -84V 101111 -118V

001110 52V 011111 86V 110000 -120V

001111 54V 100000 88V 110001 -122V

010000 56V 100001 9.0V 110010 124V

VDHR_LVL[5:0]: Intemnal VDHR power selection for Red pixel. (Default vaiue: 000011b)

VDHR LVL | Voltage | VDHR LVL | Voltage | VDHR LVL | Voltage | VDHR LVL | Voltage |
000000 24V 010001 58V 100010 2.2V 110011 126V
000001 26V 010010 6.0V 100011 84V 110100 128V
000010 28V 010011 6.2V 100100 96V 110101 183.0V
000011 3.0V 010100 6.4V 100101 a8V 110110 13.2V
000100 3.2V 010101 6.6V 100110 100V 110111 13.4V
000101 34V 010110 6.8V 100111 102V 111000 136V
000110 38V 010111 7.0V 101000 10.4V 111001 13.8V
000111 38V 011000 7.2V 101001 106V 111010 140V
001000 40V 011001 7.4V 101010 108V 111011 14.2V
001001 42V 011010 7.6V 101011 11.0V 111100 144V
001010 44V 011011 7.8V 101100 1.2V 111101 1486V
001011 486V 011100 8.0V 101101 114V 111110 14.8V
001100 48V 011101 8.2V 101110 116V 111111 15.0V
001101 50V 011110 8.4V 101111 1.8V
001110 52V 011111 8.6V 110000 120V
001111 54V 100000 8.8V 110001 122V
010000 56V 100001 9.0V 110010 124V
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(3) POWER OFF (POF) (RO2H)

Action

W/R

C/D

D7

D5

D4

D3

D2

D1

Turning OFF the power

0

0

0

0

0

0

0

0

1

0

02H

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

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

OOH

(4) PoweR OFF SEQUENCE SETTING (PFS) (RO3H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
: 0 0 0 0 0 0 0 0 1 1
Setting Power OFF sequence 0 3 o T VDS OFF[10] = . = i
T_VDS_OFF[1:0]: Source to gate power off interval time.
00b: 1 frame (Default) 01b: 2 frames 10b: 3 frames 11b: 4 frame
(5) PoweR ON (PON) (REGISTER: RO4H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Turning ON the power 0 0 0 0 0 0 0 1 0 0

Atfter the Power ON command, the driver will be powered ON. Refer to the POWER MANAGEMENT section for the sequence.
This command will turn on booster, coniroller, regulators, and temperature sensor will be activated for one-time sensing before

enabling booster. When all voltages are ready. the BUSY N signal will return to high.

@
&=

(6) POWER ON MEASURE (PMES) (RO5H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Internal Bandgap Sel 0 0 0 0 0 0 0 1 0 1
This command enables the internal bandgap, which will be cleared by the next POF.
(7) BOOSTER SOFT START (BTST) (RO6H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 Q 1 1 0
0 1 BT PHA[7:6] BT _PHA[5:3] BT _PHA[2:0]
Booster Software Start Set 0 1 BT PHB[7:6] BT PHB[5:3] BT _PHE[2:0]
0 1 - - BT _PHC1[5:3 BT PHCI1[2:0
0 1 |PHC2EN - BT PHC2[5:3 BT PHC2[2:0
BT_PHA[7:6]: Soft stari period of phase A.
00b: 10mS 01b: 20mS 10b: 30mS 11b: 40mS

BT_PHA[5:3]:  Driving strength of phase A

001b: strength 2
101b: strength 6

BT_PHA[2:0]: Minimum OFF fime setting of GDR in phase A

000b: strength 1
100b: strength 5

000b: 0.27uS
100b: 0.80uS

001b: 0.34uS
101b: 1.54uS

BT_PHB[7:6]: Soft stari period of phase B.
01b: 20mS

00b: 10mS

BT_PHB[5:3]: Driving strength of phase B

001b: strength 2
101b: strength 6

BT_PHB[2:0]: Minimum OFF time setting of GDR in phase B

000b: strength 1
100b: strength 5

000b: 0.27uS
100b: 0.80uS

001b: 0.34uS
101b: 1.54uS

010b: strength 3
110b: strength 7

010b: 0.40uS
110b: 3.34uS

10b: 30mS

010b: strength 3
110b: strength 7

010b: 0.40uS
110b: 3.34uS

011b: 0.54uS
111b: 6.58uS

11b: 40mS

011b: 0.54uS
111b: 6.58uS

011b: strength 4
111b: strength 8 (strongest)

011b: strength 4
111b: strength 8 (strongest)
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BT_PHCA1[5:3]: Driving strength of phase C1

D00b: strength 1 001b: strength 2 010b: strength 3 011b: strength 4

100b: strength 5 101b: strength 6 110b: strength 7 111b: sirength 8 (strongest)
BT_PHC1[2:0]: Minimum OFF time setting of GDR in phase C1

000b: 0.27uS 001b: 0.34uS 010b: 0.40u3 011b: 0.54uS

100b: 0.80uS 101b: 1.54uS 110b: 3.34uS 111b: 6.58uS

PHC2EN: Booster phase-C2 enable

0: Booster phase-C2 disable
Phase-C1 selling always Is applied for booster phase-C.

1: Booster phase-C2 enable
If temperature > temperature boundary phase-C2(RE7n[7:0]), phase-C1 seiting Is applied for booster phase-C.
If temperature <= temperature boundary phase-C2(RE7h[7:0]), phase-C2 setting is applied for booster phase-C.

BT_PHC2[5:3]: Driving strength of phase C2

000b: strength 1 001b: strength 2 010b: strength 3 011b: strength 4

100b: strength 5 101b: strength 6 110b: strength 7 111b: strength 8 (strongest)
BT_PHC2[2:0]: Minimum OFF time setting of GDR in phase C2

000b: 0.27uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54uS

100b: 0.80uS 101b: 1.54uS 110b: 3.34uS 111b: 6.58uS

(8) DEEP SLEEP(DSLP) (RO7H)

Action WR|CD| D7 D6 D5 D4 D3 D2 D1 DO
— 8 | & 0 0 0 0 0 1 1 T o7
it 0 | 1 1 0 1 0 0 1 0 "

Aiter this command is transmitted, the chip will enter Deep Sleep Mode to save power. Deep Sleep Mode will return to Standby
Mode by hardware reset. The only one parameter is a check code, the command will be executed if check code = 0xA5.

(9) DATA START TRANSMISSION1 (DTM1) (R10H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 1 0 0 0 0 10H
. . 0 1 Pixell Pixel2 Pixel3 Pixeld Pixel5 Pixel6 Pixel7 Pixel8
Starling data transmission 5 " - - - - - - - -

0 1 |Pixel(n-7)|Pixel(n-6){Pixel(n-5)|Pixel(n-4)|Pixel(n-3)|Pixel(n-2)|Pixel(n-1)] Pixel(n) |--
This command starts transmitting data and write them into SRAM.

In KW mode, this command writes “OLD" data to SRAM.

In KWR mode, this command writes “K/W™ data to SRAM.

In Program mode, this command writes “OTP" data to SRAM for programming.

(10) DATASTOP(DSP) (R11H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 a 0 0 0 1 0 0 0 1 11H
1 1 data_flag - - - . “ - = 00H

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

Stopping data transmission

Data flag: Data flag of receiving user data.

0: Driver didn't receive all the data.
1: Driver has already received all the one-frame data (DTM1 and DTM2).

Aiter “Data Start” (R10h) or “Data Stop” (R11h) commands and when data_flag=1, the refreshing of panel starts and BUSY N
signal will become “0".
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(11) DISPLAY REFRESH(DRF) (R12H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Refreshing the display 0 0 0 0 0 1 0 0 1 0
While user sent this command, driver will refresh display (data/VCOM) according to SRAM data and LUT.
After Display Refresh command, BUSY_N signal will become “0" and the refreshing of panel starts.
(12) DATA START TRANSMISSION 2 (DTM2) (R13H)
Action W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 1 0 0 1 1
. - 0 1 Pixell Pixel2 Pixel3 Pixel4 Pixel5 Pixel6 Pixel7 Pixel8
Starting data transmission 0 3 - - = - x - ) . |
0 1 |Pixel(n-7)|Pixel(n-6)|Pixel(n-5)|Pixel(n-4)|Pixel(n-3)|Pixel(n-2]]Pixel(n-1)] Pixel(n) |--
This command starts transmitting data and write them into SRAM.
In KW mode, this command writes “NEW” data to SRAM.
In KWR mode, this command writes "RED" data to SRAM.
(13) DuAL SPIMobDE (DUSPI) (R15H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Stotiiia datat - 0 0 0 0 0 1 0 1 0 1
opping data transmission ) ] - - WM EN |DUSPLEN - - - -
This command sets dual SPI mode.
MM_EN: MM input pin definition enable.
0: MM Input pin definition disable
1: MM input pin definition enable.
DUSPI_EN: Dual SPI mode enable.
0: Dual SP| mode disable (single SPI mode)
1: Dual SP| mode enable
(14) AuTO SEQUENCE (AUTO) (R17H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 1 0 1 1 1
USRS 0 | 1 1 0 1 0 0 1 0 1

ABH

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

minimize idle time to avoid unnecessary power consumption and reduce the complexity of host’s control procedure. The

sequence contains several operations, including PON, DRF, POF, DSLP.
AUTO (0x17) + Code(0xA5) = (PON -> DRF -> POF)
AUTO (0x17) + Code(0xA7) = (PON - DRF < POF = DSLP)
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(15) VCOM LUT (LUTC) (R20H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 0 0 0 0 20H
0 1 LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |--
Build Look—up Table for VCOM 0 1 NUMBER OF FRAMES-0 i
(81-tnta command, 0 | 1 NUMBER OF FRAMES-1 L
structure of bytes 2~7
repeated 10 times) 0 1 NUMBER OF FRAMES-2
0 1 NUMBER OF FRAMES-3
0 1 TIMES TO REPEAT

This command stores VCOM Look-Up Table with 10 groups of data. Each group contains information for one state and is stored
with 6 bytes (byte 2~7, 8~13, 14~19, 20~25, ...), while the sixth byte indicates how many times that phase will repeat.

Bytes 2, 8, 14, 20, 26, 32, 38, 44, 50, 56:
D[7:6], D[5:4], D[3:2], D[1:0]: Level Selection

00b: VCOM_DC

01b: VDH+VCOM_DC (VCOMH)
10b: VDL+VCOM_DC (VCOML)
11b: Floating

Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42, 45~48, 51~54, 57~60:
Number of Frames
0000 0000D: O frame

1111 1111b: 255 frames
Byles 7, 13, 19, 25, 31, 37, 43, 49. 55, 61:
Times to Repeat
0000 0000b: 0 time

If KW/R=0 (KWR maode), all 10 groups are used.
1111 1111b: 255 times If KW/R=1 (KW mode), only 7 groups are used.

(16) W2W LUT (LUTWW) (R21H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 0 0 0 1 21H
Build D 1 | LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |-
White Look-up Table forw2w | _0 1 NUMBER OF FRAMES-0 =
(43-byte command, 0 1 NUMBER OF FRAMES-1
structure of bytes 2~7 0 1 NUMBER OF FRAMES-2
repeated 7 times) 0 1 NUMBER OF FRAMES-3
0 1 TIMES TO REPEAT

This command stores White-to-White Look-Up Table with 7 groups of data. Each group contains information for one state and is
stored with 6 bytes (byte 2~7, 8~13, 14~19, 20~25, ...}, while the sixth byte indicates how many times that phase will repeat.

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

00b: GND
01b: VDH
10b: VDL
11b: VDHR

Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42:
Number of Frames
0000 0000b: 0 frame

1111 1111b: 255 frames
Bytes 7, 13, 19, 25, 31, 37, 43:
Times to Repeat
0000 0000b: O time

If KW/R=0 (KWR mode), LUTWW is not used.
1111 1111b: 255 times If KW/R=1 (KW mode), LUTWW is used.
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(17) K2W LUT (LUTKW /LUTR) (R22H)

Action WR | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 0 0 1 0 22H
Build 0 1 LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |-
Look-up Table for K2W or Red|_ 0 1 NUMBER OF FRAMES-0 =
(61-byte command, 0 7] NUMEER OF FRAMES-1 -
structure of bytes 2~7 0 1 NUMBER OF FRAMES-2 -
repeated 10 times) 0 1 NUMEER OF FRAMES-3 -

0

1

TIMES TO REPEAT

This command stores White-to-White Look-Up Table with 10 groups of data. Each group contains information for one state and is
stored with 6 bytes (byte 2~7, 8~13, 14~19, 20~25, ...), while the sixth byte indicates how many times that phase will repeat.

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

Level Selection.

00b: GND
01b: VDH
10b: VDL
11b: VDHR

Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42, 45~48, 51~54, 57~60:

Number of Frames

0000 0000b: O frame

1111 1111b: 255 frames
Bytes 7. 13, 19, 25, 31, 37, 43, 49, 55. 61:

Times to Repeat
0000 0000b: O time

1111 1111b: 255 times

If KW/R=0 (KWR mode), all 10 groups are used.
If KW/R=1 (KW mode), only 7 groups are used.

(18) W2KLUT (LUTWK/LUTW) (R23H)
This command builds Lock-up Table far White-to-Black. Please refer to K2W LUT (LUTKW/LUTR) for similar definition details.
Regardless of KW/R=0 or KW/R=1, LUTWK/LUTW is used.

(19) K2K LUT (LUTKK /LUTK)
This command builds Look-up Table for Black-to-Black. Please refer to K2W LUT (LUTKW/LUTR) for similar definition details.
Regardless of KW/R=0 or KW/R=1, LUTKK/LUTK is used.

(R24H)
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(20) BORDER LUT (LUTBD) (R25H)

Action WR]CD [ D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 0 1 0 1 |25H
_— 0 1 LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |--
Ul
0 1 NUMBER OF FRAMES-0
LOOK—Up Table for Border 0 1 NUNVBER OF FRAMES-]
(43-byte command,
Bytes 2~7 repeated 7 times) |0 1 NUMBER OF FRAMES-2
0 1 NUMBER OF FRAMES-3
0 1 TIMES TO REPEAT

This command stores White-to-White Look-Up Table with 7 groups of data. Each group contains information for one state and is
stored with 6 bytes (byte 2~7, 8~13, 14~19, 20~25, ...), while the sixth byte indicates how many times that phase will repeat.

Bytes 2. 8. 14, 20, 26, 32, 38:
Level selection.

BD_EN=0: 00b: YCOM 01b: VDH 10b: VDL 11b: VDHR
BD_EN=1: 00b: YCOM 01b: VBH(VCOM-VDL) 10b: VBL(VCOM-VDH) 11b: VDHR

Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42:
Number of Frames
Q000 0000b: 0 frame

1111 1111b: 255 frames

Bytes 7, 13. 19, 25, 31, 37. 43:
Times to Repeat
0000 0000b: 0 fime

1111 1111b: 255 times

Only 7 LUTED groups are used in KW mode or KWR mode.

(21) LUT OPTION (LUTOPT) (R2AH)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 1 0 1 0 2AH
LUT Option 0 1 STATE_XONI[9:8] - - - - - - OOH
0 1 STATE_XONI[7:0] 00H

This command sets XON control enable.
STATE_XON[9:0]:
All Gate ON (Each bit controls one state, STATE_XON [0] for state-1, STATE_XON [1] for state-2 .....)
00 0000 0000b: no All-Gate-ON
00 0000 0001b: State-1 All-Gate-CN
00 0000 0011b: State-1 and State2 All-Gate-ON
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(22) KW LUT OPTION (KWOPT) (R2BH)

Action WR | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 1 0 1 1 2BH
: 0 1 - - - - - - ATRED | NORED |00OH
KW LUT Option 0 I KWE[9:6] - = . = & - 00H
0 1 KWE[T7:0] 00H

This command sets KW LUT mechanism option in KWR mode’s LUT and only valid in K/W/R mode.
{ATRED, NORED}: KW LUT or KWR LUT selection control

ATRED NORED Description
0 0 KWR LUT always
0 1 KW LUT only
1 0 Auto detect by red data
1 1 KW LUT only

KWE[9:0]:
KW LUT enable control bits. Each bit controls one state, KWE[0] for state-1, KWE[1] for state-2, ... .
At least 1 Enable Control bit should be set when KW LUT only is selected in KWR mode.
00 0000 0001b: KW LUT enable in State-1
00 0000 0011b: KW LUT enable in State-1 and State2
00 0000 1011b: KW LUT enable in State-1, State2 and State-4

(23) PLL CoNTROL (PLL) (R30H)

Action WR|cD| D7 D6 D5 D4 D3 D2 D1 DO
0 | © 0 0 1 1 0 0 0 0 |30
0 1 . - . x FRS[3:0] 0BH

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

Gontrolling PLL

FRS Frame rate FRS Frame rate
0000 SHz 1000 70Hz
0001 10Hz 1001 80Hz
0010 15Hz 1010 90Hz
0011 20Hz 1011 100Hz
0100 30Hz 1100 110Hz
0101 40Hz 1101 130Hz
0110 50Hz 1110 150Hz
0111 60Hz 1311 200Hz
Horizontal
Hsync | H Active | :
************* * I
DE
: 820 clocks ;
e -
| |
Vertical ]
Vsync I V_Active I :
t'_ _____________ _‘i ]
DE | | T | | |
) 620 lines i
s s e e e |
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(24) TEMPERATURE SENSOR CALIBRATION (TSC) (R40H)

Action W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 0 0 0 0 0 40H
Sensing Temperalure 1 1 D10/TS7| D9/TS6 | D&/TSS | D7/TS4 |D6/ TS3|D5/TS2| D4/ TS1| D3/ TS0 |00H
1 1 D2 DA DO - - - - - 0D0H
This command enables internal or external temperature sensor, and reads the result.
TS[7:0]: When TSE (R41h) is set to 0, this command reads internal temperature sensor value.
D[10:0]: When TSE (R41h) is set to 1, this command reads external LM75 temperature sensor value.
TS[7:0//D[10:3] | Temp. (°C) TS[7:0)/D[10:3] | Temp. (°C) TS[7:0/D[10:3] | Temp. (°C)
1110 _0111 -25 0000_0000 0 0001_1001 25
1110 1000 -24 0000 0001 1 0001 1010 26
1110_1001 -23 0000_0010 2 0001_1011 27
1110_1010 -22 0000_0011 3 0001_1100 28
1110_1011 -21 0000 0100 4 0001_1101 29
1110_1100 -20 0000_0101 5 0001_1110 30
1110_1101 -19 0000 0110 6 0001_1111 31
1110 _1110 -18 0000 0111 7 0010 0000 32
1110_1111 =17 0000_1000 8 0010_0001 33
1111_0000 -16 0000_1001 9 0010_0010 34
1111_0001 -15 0000 1010 10 0010_0011 35
1111_0010 -14 0000_1011 11 0010_0100 36
1111_0011 -13 0000_1100 12 0010_0101 37
1111_0100 -12 0000 1101 13 0010 0110 38
1111_0101 11 0000 1110 14 0010_0111 39
1111_0110 -10 0000 1111 15 0010_1000 40
1111 _0111 -9 0001_0000 16 0010 1001 41
1111_1000 -8 0001_0001 17 0010 _1010 42
1111_1001 -7 0001_0010 18 0010_1011 43
1111_1010 -6 0001_0011 19 0010_1100 44
1111_1011 -5 0001 0100 20 0010 _1101 45
1111_1100 -4 0001_0101 21 0010_1110 46
1111_1101 -3 0001_0110 22 0010_1111 47
1111_1110 -2 0001_0111 23 0011_0000 48
1111_1111 -1 0001_1000 24 0011_0001 49
(25) TEMPERATURE SENSOR ENABLE (TSE) (R41H)
Action W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
Enable Temperature Sensor 0 0 0 1 0 0 0 0 0 1 41H
/Cffset 0 ] TSE - - - TO[3:0] 00H

This command selects Internal or External temperature sensor.

TSE: Internal temperature sensor switch
0: Enable (default) 1: Disable; using external sensor.
TO[3:0]: Temperature offset.
TO[3:0] Calibration TO[3:0] Calibration
0000 b +0 (Default) 1000 -8
0001 +1 1001 -7
0010 +2 1010 -6
0011 +3 1011 -5
0100 +4 1100 -4
0101 +5 1101 -3
0110 +6 1110 -2
0111 +7 1111 -1
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(26) TEMPERATURE SENSOR WRITE (TSW) (R42H)

00H

00H

O0H

D0H

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 D0
0 0 0 1 0 0 0 0 1 0
Write External Temperature 0 1 WATTR[7:0]
Sensor 0 1 WMSBJ[7:0]
0 1 WLSB[7:0]
This command writes the temperature sensed by the temperature sensor.
WATTR[7:6]: I12C Write Byte Number
00b : 1 byte (head byte only)
01b : 2 bytes (head byte + pointer)
10b : 3 bytes (head byte + pointer + 15t parameter)
11b : 4 bytes (head byte + painter + 15! parameter + 2 parameter)
WATTRI[5:3]: User-defined address bits (A2, A1, AD)
WATTR[2:0]: Pointer setting
WMSB[7:0]: MSByte of write-data to external temperature sensor
WLSBI[7:0]: LSByte of write-data to external itemperature sensor
(27) TEMPERATURE SENSOR READ (TSR) (R43H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Read External Temperature g 3 9 1 g 2 = v _ ] L
Py——— 1 1 RMSB[7:0]
1 1 RLSBI[7:0]
This command reads the temperature sensed by the temperature sensor.
RMSBJ[7:0]: MSByte read data from external temperature sensor
RLSB[7:0]: LSByte read data from external temperature sensor
(28) PANEL GLASS CHECK (PBC)
Action W/R|C/D D7 D6 D5 D4 D3 D2 D1 DO
0| o0 0 1l 0 0 0 1 0 0
Check Panel Glass
1 1 - - - - - - - PSTA
This command is used to enable panel check, and to disable after reading resuit.
PSTA: 0: Panel check fail (panel broken) 1: Panel check pass
(29) VCOM AND DATA INTERVAL SETTING (CDI) (R50H)
Action W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 1 0 0 0 0 5
NS L felen 0 | 1 | B0z - BDV[1:0] NeocP | - DDX[1.0]
0 1 - - - | SDEND CDI[3:0]

This command indicates the interval of VCOM and data output. When setting the vertical back porch, the total blanking will be

kept (20 Hsync).
BDZ: Border Hi-Z control
0: Border output Hi-Z disabled (default)

1: Border output Hi-Z enabled
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BDV[1:0]:  Border LUT selection
KWR mode (KW/R=0)

DDX[0] BDV[1:0] LUT

00 LUTBD

0 01 LUTR
10 LUTW
11 LUTK
00 LUTK

1 01 LUTW

(Default) 10 LUTR
11 LUTBD
KW mode (KW/R=1)
DDX[0] BDV[1:0] LuT

00 LUTBD

0 01 LUTKW (12> 0)
10 LUTWK (0-=21)
i1 [LUTKK (030)
00 LUTKK (02> 0)

1 01 LUTWK (1=20)

(Default) 10 LUTKW (0= 1)
11 LUTBD
N20OCP: Copy frame data from NEW data to OLD data enable control after display refresh with NEW/OLD in KW mode.
0: Copy NEW data to OLD data disabled (default) 1: Copy NEW data to OLD data enabled

DDX[1:0]: Data polarity.
Under KWR mode (KW/R=0)

DDX[1] is for RED data.
DDX[0] is for K/WY data.

DDX[1:0] | Data {Red, KIW] LUT | DDX[1:0] | Data [Red, KW} LUT
00 LUTW 00 LUTR

o 01 LUTK i 01 LUTR
10 LUTR 10 LUTW

1] LUTR 11 LUTK

00 LUTK 00 LUTR

01 01 LUTW - 01 LUTR
(Default) 10 LUTR 10 LUTK
11 LUTR | 11 LUTW

Under KW mode (KW/R=1):

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

DDX{[1:0] | Dala {NEW, OLD} LUT DDX(1:0] | Daia {NEW] | LUT
e [T
i LUTKK (1> 1) 1 LEINE: ()
et 2.2.1 ] IS TR,
(Petaul) 1 LT Eg’:))l} 1 LUTKW (0> 1)

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

CDI[3:0] | VCOM and Dala Interval CDI[3:0] [ VCOM and Data Inierval
0000 b 17 hsync 1000 9

0001 16 1001 g

0010 15 1010 7

0011 14 1011 6

0100 13 1100 5

0101 12 1101 4

0110 11 1110 3

0111 10 (Default) 1111 2
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In\t"esg]n% —I—|VCOM needs to be ready I—,—

,before source data output

|
| |
Internal
e B O O
| [
|

DE |

VCOMT output

|
location {fixed) I = .
VCOM | |l Frame (N) VCOM ra\Tgch+ )
! |
! |
Source data | 14 N / Frame (N+1)
Frame (N) data
output T data
P ! N / N
>
1CDI setting
(30) Low PoweR DETECTION (LPD) (R51H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 1 0 0 0 1 51h
Detect Low Power ] ] » - - - - y - TPD 1o1h

This command indicates the input power condition. Host can read this flag to learn the battery condition.
LPD: Internal Low Power Detection Flag

0: Low power input (VDD < 2.5V, 2.4V, 2.3V, or 2.2V, selected by LVD_SEL[1:0] in command LVSEL)
1: Normal status (defauit)

SPI LPD f 1st Read

CSB

BUSY N

(31) END VOLTAGE SETTING (EVS) (R52H)

Action WR|CD| D7 D6 D5 D4 D3 D2 D1 DO
; 0] o0 0 1 0 1 0 0 1 0 |[52n
e il 0o | d - - a - |VCEND| - BDEND[1:0] _ |02h

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

Ob: VCOM_DC 1b: floating
BDENDI[1:0]: Border end voltage selection

00b: OV 01b: OV 10b: VCOM_DC 11b: floating
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(32) TCON SETTING (TCON) (R60H)

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

This command defines non-overlap period of Gate and Source.
S2G[3:0] or G2S[3:0]: Source to Gate / Gate to Source Non-overlap period

S2G[3:0] or G2S[3:0] Period S2G[3:0] or G2S[3.0] Period
0000 b 4 1000 b 36
0001 8 1007 40
0010 12 (Defaull) 1010 44
0011 16 1011 48
0100 20 1100 52
0101 24 7 i 1101 i 56
0110 28 1110 60
0111 32 1111 64

Period Unit = 667 nS.

——  1-line period —»
i
Source ) ) X

S52G ,G2S
G (n) _‘( j - »
S2G G2S
Gn+1) <

(33) RESOLUTION SETTING (TRES) (R61H)

Action WR | CD D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 0 0 0 0 1 61h
0 1 - - - - - - HRES[9:8] 03h
Set Display Resolution 0 1 HRES[7:3 0 0 | 0 20h
0 1 - 1 - 1 - - - - VRESJ[9:8] 02h
0 1 VRES[7:0] 58h
This command defines resolution setting.
HRES[9:3]: Horizontal Display Resolution (Value range: 01h ~ 64h)
VRES[9:0]: Vertical Display Resolution (Value range: 001h ~ 258h)
Active channel calculation, assuming HST[9:0]=0, V5T[9:0]=0:
Gate:  First active gate = G0;
Last active gate = VRES[9:0] -1
Source: First active source = S0;
Last active source = HRES[9:3]'8 — 1
Example: 128 (source) x 272 (gate), assuming HST[9:0]=0, VST[9:0]=0
Gate:  First aclive gate = GO,
Last active gate = G271; (VRES[9:0] = 272, 272 — 1=271)
Source: First active source = S0,
Last active source = S127; (HRES[9:3]=16, 16'8 — 1 = 127)
(34) GATE/SOURCE START SETTING (GSST) (R65H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 0 0 1 0 1 65h
0 1 - - - - - HST[9:8] 00h
Set Gate/Source Start 0 1 HST[7:3] 0 0 0 0Dh
0 9 = | & | “ = | . = VST[9:8] 00h
0 1 VST[7:0] 00h

This command defines resolution start gate/source position.
HST[9:3]: Horizontal Display Start Position (Source). (Value range: 00h ~ 63h)
VST[9:0]: Vertical Display Start Position (Gate). (Value range: 000h ~ 257h)

Example : For 128(Source) x 240(Gale)

HST[9:3] =4 (HST[9:0] = 4*8 = 32),
VST[9:0] = 32
Gate: First active gate =G32 (VST[3:0] = 32),
Last active gate = G271 (VRES[9:0] = 240, VST[2:0] = 32, 240-1+32=271)
Source: First active source = S32 (HST[S:0]= 32),
Last active source =S239 (HRES[9:0] = 128, HST[9:0] = 32, 128-1+32=239)
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(35) REevisioN (REV) (R70H)

Action W/R | C/D D7 D6 DS D4 D3 D2 D1 DO
0 1 1 1 0 0 0 0
PROD _REV[23:16]

PROD _REV[15:8]

PROD_REV[7:0]

LUT_REV[23:16]

LUT REV[15:8]

LUT REV[7:0]

1 CHIP_REV[7:0]

The command reads the product revision, LUT revision and chip revision.

PROD_REV[23:0]: Product Revision. PROD_REV[23:0] is read from OTP address 0x0BDD ~ 0XOBDF or 0x17DD ~ 0x17DF.
LUT_REV[23:0]: LUT Revision. LUT_REV[23:0] is read from OTP address 0x0OBEC ~ 0X0BEZ or 0x17E0.~ 0x17E2.

CHIP_REV[7:0]: Chip Revision, fixed at 00001100b.

LUT/Chip Revision

alalalalalalalo
alalal=a]lalaloe

(36) GET STATUS (FLG) (R71H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 1 0 0 0 1 71h
Read Flags 1 1 . Fr’:|TaL§ 12C_ERR BE&N DF?;ag— poN | PoF |Busy n|ian
This command reads the IC status.
PTL Flag: Partial display status (high: partial mode)
I’C_ERR: IPC master error status
I2’C_BUSYN: [P’C master busy status (low active)
Data_Flag: Driver has already received all the one frame data
PON: Power ON status
POF: Power OFF status
BUSY_N: Driver busy status (low active)
(37) Auto MEASURE VCOM (AMV) (R80H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Automatically measure VCOM g ? 1 {f ?AMVT[ T 0? ng AI\:I)VS ASN AI\:?VE (’:I
This command triggers auto VCOM sensing mechanism.
AMVT[1:0]: Auto Measure VCOM Time
00b: 3s 01b: 35s (default)
10b: 8s 11b: 10s
XON: All Gate ON of AMV

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

AMVS: Source output of AMV

0: Source output 0V during Auto Measure VCOM period. (default)
1: Source output VDHR during Auto Measure VCOM period.

AMV: Analog signal

0: Get VCOM value with the VYV command (R81h) (default)
1: Get VCOM value in analog signal. (External analog to digital converter)

AMVE: Auto Measure VCOM Enable (/Disable)

0: No effect (default)
1: Trigger auto VCOM sensing.
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(38) VCOM VALUE (VV) (R81H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1
: 0 0 1 0 0 0 0 0 0 81ih
Automatically measure VCOM . . = W 0] 00h
This command gets the VCOM value.
VV[6:0]: VCOM Value Output
VV [6:0] VCOM Voltage (V) VV [6:0] VCOM Voltage (V) VV [6:0] VCOM Voltage (V)
000 0000b -0.10 001 1011b -1.45 011 0110b -2.80
000 0001b -0.15 D01 1100b -1.50 0110111b -2 85
000 0010b -0.20 001 1101b -1.58 011 1000b -2.90
000 0011b -0.25 001 1110b -1.60 011 1001b -2.95
000 0100b -0.30 001 1111b -1.65 011 1010b -3.00
000 0101b -0.35 010 0000b -1.70 011 1011b -3.05
000 0110b -0.40 010 0001b -1.758 011 1100b -3.10
0000111b -0.45 010 0010b -1.80 011 1101b -3.15
000 1000b -0.50 010 0011b -1.85 0111110b -3.20
000 1001b -0.55 010 0100b -1.90 011 1111b -3.25
000 1010b -0.60 010 0101b -1.95 100 0000b -3.30
000 1011b -0.65 010 0110b -2.00 100 0001b -3.35
000 1100b -0.70 0100111b -2.05 100 0010b -3.40
000 1101b -0.75 010 1000b -2.10 100 0011b -3.45
000 1110b -0.80 010 1001b -2.15 100 0100b -3.50
000 1111b -0.85 010 1010b -2.20 100 0101b -3.55
001 0000b 0.90 010 1011b -2.25 100 0110b 3.60
001 0001b -0.95 010 1100b -2.30 100 0111b -3.65
001 0010b -1.00 010 1101b -2.35 100 1000b -3.70
001 0011b -1.05 010 1110b -2.40 100 1001b -3.75
001 0100b 1.10 010 1111b -2.45 100 1010b 3.80
001 0101b -1.15 011 00COb -2.50 100 1011b -3.85
001 0110b -1.20 011 0001b -2.55 100 1100b -3.90
001 0111b 1.25 011 0010b -2.60 100 1101b 3.95
001 1000b -1.30 011 0011b -2.65 100 1110b -4.00
001 1001b -1.35 011 0100b -2.70 100 1111b -4.05
001 1010b -1.40 011 0101b -2.75
(39) VCOM_DC SETTING (VDCS) (R82H)
Action W/R | CD D7 D6 D5 D4 D3 D2 D1
0 0 ] 0 0 0 0 0 1 82h
Set VCOM _DC 0 1 - VDCS[B:0] 00h
This command sets VCOM_DC value
VDCS[6:0]: VCOM DC Setting
VDCS [6:0] | VCOM Voltage (V) | VDCS [6:0] | VCOM Voltage (V) | VDCS [6:0] | VCOM Voltage (V)
000 0000b -0.10 001 1011b -1.45 011 0110b -2.80
000 0001b -0.15 001 1100b -1.50 0110111b -2.85
000 0010b -0.20 001 1101b -1.55 011 1000b -2.90
000 0011b -0.25 001 1110b -1.60 011 1001b -2.95
000 0100b -0.30 001 1111b -1.65 011 1010b -3.00
000 0101b -0.35 010 0000b -1.70 011 1011b -3.05
000 0110b -0.40 010 0001b -1.75 011 1100b -3.10
000 0111b -0.45 010 0010b -1.80 011 1101b -3.15
000 1000b -0.50 010 0011b -1.85 011 1110b -3.20
000 1001b -0.55 010 0100b -1.90 011 1111b -3.25
000 1010b -0.60 0100101b -1.95 100 0000b -3.30
000 1011b -0.65 010 0110b -2.00 100 0001b -3.35
000 1100b -0.70 0100111b -2.05 100 0010b -3.40
000 1101b -0.75 010 1000b -2.10 100 0011b -3.45
000 1110b -0.80 010 1001b -2.15 100 0100b -3.50
000 1111b -0.85 010 1010b -2.20 100 0101b -3.55
001 0000b -0.90 010 1011b -2.25 100 0110b -3.60
001 0001b -0.95 010 1100b -2.30 1000111b -3.65
001 0010b -1.00 0101101b -2.35 100 1000b -3.70
001 0011b -1.05 010 1110b -2.40 100 1001b -3.75
001 0100b -1.10 0101111b -2.45 100 1010b -3.80
001 0101b -1.15 011 0000b -2.50 100 1011b -3.85
001 0110b -1.20 011 0001b -2.55 100 1100b -3.90
001 0111b -1.25 011 0010b -2 60 100 1101b -3.95
001 1000b -1.30 011 0011b -2.65 100 1110b -4.00
001 1001b -1.35 011 0100b -2.70 100 1111b -4.05
001 1010b -1.40 011 0101b -2.75
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(40) PARTIAL WINDOW (PTL) (R90H)

Action W/R | C/D D7 D6 D5 D4 D3 D1 DO
0 0 1 0 0 1 0 0 0 0
0 1 - - - - - - HRST[9:8]
0 1 HRST[7:3 0 0 | o
0 1 - - - - | - - HRED[9:8
’ . 0 1 HRED[7:3 1 1 |
Set Partial Window 0 1 - - - -] - - VRST[9:8]
0 1 VRST[7:0]
0 1 - | - | - | - | - | - VRED[9:8] 0
0 1 VRED[7:0] 57
0 1 = | = | =« 1 = | <= 1 - - |PT scan|oir
This command sets partial window.
HRST[9:3]: Horizontal start channel bank. (Value range: 00h~63h)
HRED[9:3]: Horizontal end channel bank. (Value range: 00h~63h). HRED must be greater than HRST.
VRST[9:0]: Vertical startline. (Value range: 000h~257h)
VRED[9:0]: Vertical end line. (Value range: 000h~257h). VRED must be greater than VRST.
PT_SCAN: 0: Gates scan only inside of the partial window.
1: Gates scan both inside and outside of the partial window. (default)
(41) PARTIALIN(PTIN) (R91H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Partial In 0 0 1 0 0 1 0 0 0 1 91
This command makes the display enter partial mode.
(42) PARTIAL OUT (PTOUT) (R92H)
Action W/R | C/D D7 D6 D5 D4 D3 D1 DO
Partial Out 0 0 1 0 0 1 0 0 1 0 12
This command makes the display exit partial mode and enter normal mode.
(43) ProGRAM MODE (PGM) (RAOH)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 Do
Enter Program Mode 0 0 1 0 1 0 0 0 0 0 AQ
After this command is issued, the chip would enter the program mode.
Aifter the programming procedure completed, a hardware reset is necessary for leaving program mode.
(44) ACTIVE PROGRAM (APG) (RATH)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Active Program OTP 0 0 1 0 1 0 0 0 0 1 Ath

Atfter this command is transmitted, the programming state machine would be activated.
The BUSY_N flag would fall to 0 until the programming is completed.
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(45) READ OTP DATA(ROTP) (RA2H)

Action

W/R

C/D D7 Dé D5 D4 D3 D2

D1

Read OTP data for check

1 0 1 0 0 0

The data of address 0x000 in the OTP

The data of address 0x001 in the OTP

alalalalo

Y Ry Y

The data of address (n-1) in the OTP

1

1

The data of address (n) in the OTP

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

The value of (n) is depending on the amount of programmed data, the max address = Ox17FF.

( Supply Power, Reset )

l

PGM command (into Program Mode)

|

DTM1 command (write data)

Apply VPP=7.75V, then wait 10 ms

APG command (activate program)

r

Check BUSY_N=1, remove VPP, then
wait for VPP<3.0V

ROTP command (check data)

Fail

(46) CASCADE SETTING (CCSET)

T—

correctness ?ﬁ\‘_b Skip 0x0BFO™0x0BFF

PassT

Finish,

'

Reset >

The sequence of programming OTP.

(REOH)

Action

W/R

C/D D7 D6 D5 D4 D3 D2

D1

Set Cascade Option

0

0 1

0

1 -

TSFIX

This command is used for cascade.
TSFIX: Let the value of slave’s temperature is same as the master’s.

0: Temperature value is defined by internal temperature sensor / external LM75. (default)

1: Temperature value Is defined by TS_SET[7:0] registers.
CCEN: Output clock enable/disable.

0: Output OV at CL pin. (default)

1: Output clock at GL pin to slave chip.
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(47) POWER SAVING (PWS) (RE3H)

Action WR | CD D7 D6 D5 D4 D3 D2 D1 DO
Power Saving for VCOM & 0 0 1 1 1 0 0 0 1 1 E3h
Source 0 1 VCOM WI[3:0] SD WI[3:0] 00h

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_WI[3:0]: VCOM power saving width (Unit: line period)

VCOM_W([3:0]
S e
VSYNC L

& 31[3:0]_

A

VCOM < Frame N VCOM

Source —< Frame N Data >7

SD_WI[3:0]: Source power saving width (Unit: 660nS)

52G[3:0] G25[3:0]
Gate \
Source Line N Data Line (N+1) Data
==
SD_W([3:0]

(48) LVD VOLTAGE SELECT (LVSEL) (RE4H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 1 1 0 0 1 0 0 E4h
Select LVD Voltage 0 ] = = = = = = VD SEL[.0] |03h
LVD_SEL[1:0]: Low Power Voltage selection
LVD_SEL[1:0] LVD value
00 <22V
01 <23V
10 <24V
1 < 2.5 V (default)

(49) FORCE TEMPERATURE (TSSET) (RE5H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 DA DO
Force Temperature Value for | 0 0 1 1 1 0 0 1 0 1 E5
Cascade 0 1 TS _SET[7:0] 00

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

(50) TEMPERATURE BOUNDARY PHASE-C2 (TSBDRY) (RET7H)

Action WR | CD D7 D6 D5 D4 D3 D2 D1 DO
Temperature Boundary Phase-| 0 0 1 1 1 0 0 1 1 1 =¥
c2 0 1 TSBDRY_PHC2[7:0] 00h

This command is used to set the temperature boundary to judge whether booster phase-C2 is applied or not.
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8.0ptical Specifications
Measurements are made with that the illumination is under an angle of 45 degree, the detection

is perpendicular unless otherwise specified

Symbol Parameter Conditions | Min Typ. Max | Units | Notes
R White Reflectivity White 30 35 - % 8-1
CR Contrast Ratio Indoor 8:1 - 8-2
GN 2Grey Level - DS+(WS-DS)*n(m-1) 8-3
T update | Image update time at 25 °C 12 - sec
Life Topr 1000000times or Syears

Notes: 8-1. Luminance meter: Eye-One Pro Spectrophotometer.

8-2. CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.

8-3 WS: White state, DS: Dark state

9. Handling, Safety and Environment 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.

Disassembling the display module can cause permanent damage and invalidates 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 This 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 at 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 does not form part of the specification.
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10.Reliability test

NO Test items Test condition
1 Low-Temperature T =-20°C, 240 h
Storage Test in white pattern
2 High-Temperature T=70°C, RH=40%, 240h
Storage Test in white pattern

3 High-Temperature Operation | T=40°C, RH=35%, 240h

4 Low-Temperature Operation | 0°C, 240h

5 High-Temperature,

=40° =800
High-Humidity Operation T=40°C, RH=80%, 240h

6 High Temperature, T=50°C, RH=80%, 240h
High Humidity Storage Test in white pattern

1 cycle:[-20° C 30min]—[+70 ° C 30 min] : 50 cycles

7 | Temperature Cycle i )
P y Test in white pattern

765W/m2 for 168hrs,40 °C

8 1 . .
UV exposure Resistance Test in white pattern

Air+/-15KV;Contact+/-8KV

(Test finished product shell, not display only)
Air+/-8KV;Contact+/-6KV

(Naked EPD display, no including IC and FPC area)
Air+/-4KV;Contact+/-2KV

(Naked EPD display, including IC and FPC area)

9 ESD Gun

Note: Put in normal temperature for Lhour after test finished, display performance is ok.
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11. Typical Application Circuit
L1 i 10uH :l VDD

Q1 NmoS
CSBD L
GDR |2
RESE i R1 0470
VDHF; 5 C1 || 47uRsv al
6 I
TSCL TSCL
TSDA g 2 TepA
BS BS
BUSY_N 13 :> BUSY_N
RST_N RST_N
11 o—
DC = : DC
CSB 13 CSB
SCL SCL
SDA 1‘; 1 spA 4
VDDIO 22— {__] vbD 1 c10
VDD —ﬁ,—‘l T a7uzsv
Vggg 18 C2 || 1.0ur0v { 1
. Ik D1| D2| D3
it 20 C3 || 4.7u2sv <:| vEp ! !
VDH 20 ©9 | 47uRsv g
VGH 31 i v
VDL 2% | | 4.7u/25 !
Vgg; 24 C5 || 1.0u25V |
(according to application) e
= =iay c8 — — cg
+FR |25 010{ 22050 | azuioV 0.1ul0V 47ul25V 4.7u125V
{according to applicationl_ ) ) =]

Note:

1. The capacitor value of VGH/VGL must be equal or more than the one of VDH/VDL/'VDHR.

Recommended Device

1.  Switch MOS NMOS: Vishay Si1308EDL  (Vbs = 20V, Io > 500mA, Vas(th) < 1.5V, Ciss < 200pF, Rps(on) < 400mQ)
2. Schoitky Diode: OnSemi MBR0530 (VR > 20V, IF > 500mA, IR < TmA @ VR=15V, Ta=100°C)

3. Inductance: Bourns SRN2010TA-1R5Y (DCR<0.5Q, Isat>1.2A @ 25 °C)
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12. Part Number Definition
TBD

13. Inspection condition
13. 1 Environment

Temperature: 25+3°C

Humidity: 55+10%RH

13. 2 llluminance
Brightness:1200~1500LUX;distance:20-30CM;Angle:Relate 45° surround.

13.3 Inspection method

Normal O

- A5 S —on -

| |"‘ -EPL

T FT

13. 4 Display area

Zone B
Zone A

Viewing area .;ll"l"t
IC
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13. 5 Point and line standard

Name Causes Spot size Part-A Part-B
D = 0.25mm [gnore
B/W spot in glass or
0.25mm < D = 0.4mm 4
Spot protection sheet, Ignore
04mm < D = 0.5mm 2
foreign mat. Pin hole
05mm < D 0
Scratch on glass or Length Width Part-A
Scratch on FPL or L =3.0mm W=0.1 mm [gnore
Scratch or line defect Ignore
Particle is Protection | 3.0 mm<L= 6.0mm | 0.l mm<W<= 0.2mm 2
sheet. 6.0mm=L 02mm=W 0
DI,D2 = 0.3mm [gnore
Air bubble Air bubble 03mm=D1.D2 = 0.5mm 4 Ignore
0.5mm < D1, D2 0
Side Fragment
X=6mm, Y= Imm & display is ok, Ignore

Remarks: Spot define: That only can be seen under WS or DS defects.

Any defect which is visible under gray pattern or transition process but invisible under black and white is disregarded.

Here is definition of the “Spot™ and *Scratch or line defect™.
Spot: W= 1/4L Scratch or line defect: W =1/4L
Definition for L/'W and D (major axis)

FPC bonding area pad doesn’t allowed visual inspection.

w

(_#-\_/ ‘ I ! Aggregate of small air Big air bubble

— > | D= kwib)ie O%) asis D1
A

b
L

Major
axis D2
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14.Packaging

PACKLING ORDER:

1) Putting 4 pcs Modules
on cach PET tray.And
cover a dedicated EPE film.

2) Plltlil‘]g 10 pes PET trays 3) the tray {ogc‘[hcl' with
together with 1 empty tray on the rubber band

top of PET tray. Insert in the ESD
bag, add desiccant in the ESD bag.

=> =>

ESD bag

4) Putting in the inner

5) Putting 2 small
small carton

0) Packing finished
cartons into one
outcarton

Note:4 pesinatray, 10 trays in a inner carton, 2 inner cartons in a out carton, so 4x10x2=80pcs/Outcarton

Dimension (Small carton ): 410%353%112mm Dimension (Out carton ): 424%374%250mm

AES800480A00-7.5ENRS

Page 41



