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1. Over View
AED648480A00-5.83ENRS4 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
5.83 inch active area contains 648 X 480 pixels. The module is a TFT-array driving

electrophoresis display, with

integrated circuits including gate driver, source driver, MCU interface, timing controller, oscillator,
DC-DC, SRAM, LUT, VCOM. Module can be used in portable electronic devices, such as
Electronic Shelf Label (ESL) System.

2. Features

¥648*480 pixels display

@ High contrast High reflectance

@ Ultra wide viewing angle Ultra low power consumption

@ Pure reflective mode

@ Bi-stable display

€ Commercial temperature range

@ Landscape portrait modes

@ Hard-coat antiglare display surface

@ Ultra Low current deep sleep mode

@ On chip display RAM

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

@ Scrial peripheral interface available

@ On-chip oscillator

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

2 . .
@1 C signal master interface to read external temperature sensor
@ Built-in temperature sensor
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3. Mechanical and Optical Specification

Parameter Specifications Unit Remark
Screen Size 5.83 Inch
Display Resolution 648(H) x480(V) Pixel DPI:138
Active Area 118.78 (H) x88.22(V) mm
Pixel Pitch (0.1833x0.1838 mm
Pixel Configuration Rectangle
Outline Dimension 125.40(H)*99.50 (V) x1.20(D) mm
Weight 28.22+0.5 g
TR 0~3]|3~6|6~9 [ 9~12 [ 12~15| 15~19 | 19~24 | 24~29 | 29~34 | 34~40
8 fonts can be clearly seen
L* 62<L<67 (0~9: TYP<66; 9~40: TYP<65)
A* TO<0(24H <1)
b* <25
Ghosting(/AE2000) <2
L <11.5 (TYP | <11 (TYP<
<11 (TYP<9) <9) 9)
A* <9 <8 <10
b* <0.5
Ghosting(/AE2000) <2
L* =23 =24 | =23
A =34 (0~9: TYP=36; 9~19: TYP=
38) =38 (TYP=40)
b* <34
Ghosting(/AE2000) <2
L* =50 =54
A* <18
. =53 (TYP=
55) =56 (TYP=63) =60 (TYP=66)
Ghosting(/AE2000) <2

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 1/0 Description Remark
1 CSB2(NC) Do not connect with other NC pins Keep Open
2 GDR O | N-Channel MOSFET Gate Drive Control
3 RESE I | Current Sense Input for the Control Loop
4 NC Do not connect with other NC pins Keep Open
5 VSHR C | Positive Source driving voltage(Red)

6 TSCL O | 12C Interface to digital temperature sensor Clock pin Note 5-6
7 TSDA I/O | I2C Interface to digital temperature sensor Data pin Note 5-6
8 BSI I | Bus Interface selection pin Note 5-5
9 BUSY N O | Busy state output pin Note 5-4
10 RST N I | Reset signal input. Active Low. Note 5-3
11 DC I | Data /Command control pin Note 5-2
12 CSB I | Chip select input pin Note 5-1
13 SCL I | Serial Clock pin (SPI)
14 SDA I/O | Serial Data pin (SPI)
15 VDDIO P Egggﬁ;pg}gﬁ({; ];rgerface logic pins It should be
16 VDD P | Power Supply for the chip
17 VSS P | Ground

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

between VDD 18V and VSS
19 COTP P |FOR TEST Keep Open
20 VSH C | Positive Source driving voltage
1 VGH C E]osvlv{er Supply pin for Positive Gate driving voltage and
22 VSL C | Negative Source driving voltage
23 VGL C \P]()Cwoel{/I S;fgl\}; é)in for Negative Gate driving voltage
24 VCOM C | VCOM driving voltage

I = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output), P = Power Pin, C = Capacitor Pin

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

AED648480A00-5.83ENRS4
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communication only when CSB is pulled LOW.

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

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

Note 5-4: This pin is Busy state output pin. When Busy is Low, the operation of chip should not be
interrupted, command should not be sent. The chip would put Busy pin Low when -Outputting
display waveform -Communicating with digital temperature sensor

Note 5-5: Bus interface selection pin

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

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

External pull up resistor is required when connecting to 12C slave.
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6. Electrical Characteristics
6.1 Absolute Maximum Rating

Parameter Symbol Rating Unit
Logic supply voltage VDD,VDDIO -0.3 to +6.0 \Y
Logic Input voltage VIN -0.3 to VDDIO +0.3 \Y
Operating Temp range TOPR 0 to +40 °C.
Storage Temp range TSTG -25t0 +70 °C.
Optimal Storage Temp TSTGo 2343 °C.

Optimal StorageHumidity HSTGo 55+10 %RH

Note:

1. Maximum ratings are those values beyond which damages to the device may occur.Functional

operation should be restricted to the limits in the Panel DC Characteristics tables.

2. The display screen should be kept white and face up during storage. Please refer to the [Reliability

Test| section.

AED648480A00-5.83ENRS4
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6.2 Panel DC Characteristics
The following specifications apply for: VSS=0V, VDD=3.0V, TOPR =23°C.

ce Applicab . ni
Parameter Symbol Condition PP Min. | Typ. | Max. v
le pin t
Single ground Vss - - 0 - v
Logic supply voltage Vbb - VDD 2.2 3.0 3.6 v
f’ovyer . for interface Vbbio - VDDIO 22 - 3.6 \%
ogic pins
Core logic voltage Vpp_18v VDD 18V [ 1.35 1.5 1.65 v
VCOM_DC Veom - VCOM - - - A\
output voltage
) ] - - 0.7 - VDDIO
High level input voltage ViH VDDIO v
Low level input voltage A%19 ) ) VSS ) Vlglglo Vv
High level output voltage Von IOH = 400uA 3 V]_)()TO l - \%
Low level output voltage VoL IOL = -400uA . VSS . YSS4 Vv
Typical power Prypr Va =3.0V - - 36 - mW
Deep sleep mode Pstpy Va =3.0V - - 0.0012 - mW
Typical operating current IoprI_VC Vo =3.0V - - 12 : mA
Image update time - 23°C - - 20 - sec
DC/DC off
Idslp_Vc No clock i i
Deep sleep mode current - No input load 0.4 1 uA
Ram data not retain
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Notes: 1. The typical power measurement method is as follows, and the output is reported according to the

test screen provided by the ODNA.

UL R CRATRLRICTACEO (1B
1234567 291019 [ 291019

® 7 ¢ Afrreadable BRBLE | | [t v

=Y e Afreadable

WRL || ]t

BMEE | | [2v

MR || ]t

MR || i)

XY & Adrreadable il
XY e ALreadable ” I || I

The deep sleep power is the consumed power when the panel controller is in deep sleep mode.

The listed electrical/optical characteristics are only guaranteed under the controller & waveform
provided by ODNA.
Electrical measurement: Tektronix oscilloscope - MS044,

Tektronix current probe - TCP312A.
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6.3 MCU Interface
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 CSB DC RST N
BS1=L 4-wire SPI SDA SCL CSB DC RST N
BS1=H 3-wire SPI SDA SCL CSB L RST N

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, DC, CSB. This interface

supports Write mode and Read mode.

Function CSB DC SCL
Write command L L 1
Write data L H 1

Table 6-3-2: Control pins of 4-wire Serial Peripheral interface

Note: 7 stands for rising edge of signal

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

CSB —| |—-— ,— ,_
oo s S FITTTUELTLELELFL LFIEIPURLELELS L FULFLLLL

Driver)
| |

A — S ey = Sy P 3 ; ul i
<SDA D?\(Eé)( D5 (D44 D3 X D2 D1)<Z)_0> 9 DWSX D4X D3X D2X DIX Do )(D_?)(Es)(osx D4><D:1X D2><D1X D
v B W R LN / Sy | B S - N
< 3 < parameter e
< 4 — — % La
i T —
CSB canbe “H betweenparameter
command. And SCL.SDA, DVC are invalid
durmg CSB=" H"

q
Command parameter -

CSBcanbe "H" between parameter/
parameter. And SCL. SDA, DIC are
invalid during CSB=" H"
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6.3.3 MCU Serial Interface (3-wire SPI)

Function CSB DC SCL
Write command L Tie 0
Write data L Tie 1

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

Note: 1 stands for rising edge of signal

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

CSB — S— A
Host
meuose, [ TLTUFLELFLALFLALS L IFPFPLFLPLFLP AL (AP AT T L
Dnver)
’ _Neoo(ees
o  (PEEEEEEE REEEE0EHH DEPEEEEEeB(
= Comrmand ME— : parameter Py ™ parameter >
: e ::--——_______
CSH can be "H'between parametar/ CSB can be ‘*H'between parametar/
command. And parameter’ command in parameter. And parameter/ parameter in
SCL and SDA are invalid during CSB="H". SCL and SDA are invalid during CSB="H"
AED648480A00-5.83ENRS4
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6.3.4 Interface Timing

CsB

\«Tﬁjg
VLY

Tess Tscycw

VIH

Terw
SCL m7ZTus

Toes
DIC X

Tsps [ Tson

/i

=T X w X w X,

Do X_

4 pin serial mterface chaactenstics(write mode)

CSB ?‘\
VI

Tess Tecvew

t Tsiw

VH
SCL ‘#TSHW_
5

Toc

Dic 7
Tace Tace
[ — (o

@%){Am—z_( D7 X

X

"
» X
/"

Serial Interface Timing Characteristics

Parameter | symbol | Min. Typ. | Max. [ unit | Condition
SERIAL COMMUNICATION

Tess 60 ns |Chip select setup time

CSB Tesu 65 ns [Chip select hold time
Tsco 20 ns |Chip select CSB setup time
Town 40 ns [Chip select setup time

Tscvow 100 ns |Serial clock cycle (Write)

T 35 ns |SCL "H" pulse width (Write)

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

Tscver 250 ns |Serial clock cycle (Read)

Tar 60 ns |SCL "H" pulse width (Read)
Tan 60 ns |SCL "L" pulse width (Read)
Tsos 30 ns |Data setup time

SDA Tsou 30 ns |Data hold time

(DIN) Tece 50 ns |Access time

(DOUT) . =

Tonu 15 ns [Output disable time
Tocs 20 ns |DC setup time

DIC
Tocu 20 ns [DC hold time
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7.Command Table

R/W: 0:Write Cycle 1:Read Cycle D/CX:0:Command/1:Data D7~D0:-:Don’ t Care
1)RO0H (PSR): Panel setting Register

ROOH Bit
InstPara |RANI|DICK | D7 D5 D5 D4 D3 D2 b1 D0 |Code
PSR W o o 1] [ a 0 1] 1] o 00H
14 Parameter | W 1 RES[1] | RES{0] | PST_MODE < uD SHL SHD N | RST N | OFn
27 Parameter | W 1 LUT_EN 2 FOPT VCMZ (TS AUTD| TIEG NORG |WVC_LUTZ| Oth

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

Description -The command defines as :

1# parameler
Bit Mame Description
RST_N function
1: no effect. (defaulf)
0: Booster OFF, Register data are set to their default values,
and Source/Boder/Voom: floating
SHD_N function
0 : Booster OFF, register data are kept, and Source / Border /
WVoom are kept OV or floating.
1 : Booster on. (default)
SHL function
0: Shift left; First data=Sn—3n-1 —._.—52—Last data=51.
1: Shift right: First data=51—352 —...—Sn-1—Last data=5n.
(default)
LD function
0:Scan down; First line=sGn—Gn-1 —.._.—GZ—Last line=G1.
1:5can up; First ine=G1—3G2 —._—Gn-1—Lasl line=Gn.
[default)
Fower switch operation mode
0: Power switching time in the period of rame scanning.(default)
1:Power switching time in the external period before frame
scanning.
Fesolution setting
00: Display resolution is 800x600(default)
7-6 RES[1.0] |01: Display resolution is 720x540
10: Display resolution is 640x480
11: Display resolution is 600x448

0 RST_N

1 SHD_N

2 SHL

§ PST_MODE

2 marameter
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Bit Mame Description

WCOM status function

0 : No effect

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

0 VC_LUTZ

WCOM status function
0 : No effect (default)

1 ol 1 : After refreshing display, VCOM is fied to GND before power
off
WVGEMN power off status function

2 TIEG 0 : No effect (default)

1 : Power off, VGN will be tied to GND

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

3 TS_AUTO (activated automatically one time.

1 When RST_N low to high, Temperature Sensor will be
activated automatically cne fime. (defaulf)

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

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

9 RO 1: Mo scan after waveform finished and switch the source channel
output to Hiz.
LUT selection sefting
T LUT_EN |0 : Using LUT from MTP{defaulf)

1 : Using LUT from register

Priority of VCOM setfing: VCMZ = NORG = FOPT = VC_LUTZ

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

MNotes:

1. Non-select gate line keep at WVGN for DSPIDRF and AMY

2. Dummy source line follow LUTC for DSP/DRF

3. When SHD_N become low, DCDC will tum off. Register and SRAM data will keep until
VDD turn off. S0 cutput and VCOM will base on previous coendition. [t may have two
condition:0V or floating.

4 When RET_N become low, driver will reset. All register will reset to default value. All of
the driver's functions will disable. Source/Gate/Border’'COM will be released to floating

Restriction

AED648480A00-5.83ENRS4
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2) RO1H (PWR): Power setting Register

RO1H I Bit
instPara__|RW | DICX | D7 | D6 | D5 D4 D3 | D2 D1 D0 [ Code

PWR W 0 0 o 0 0 0 ¢! | 1 01k
1* Parameter | W = : BO_EN . . |vae en|vos en|vne en] om
2" Parameter | W 1 - - vepn ]| vern o] oon
a" Parameter | W 1 4 VSPL_0fa:0] ook
4" Parameter | W 1 ‘ VSP_1[80] 0oh
5" Parameter | W 1 - WEN_1 [80] 0ok
8" Parameter | W 1 . VEPL 1 [8:0] oot

NOTE: *-" Don't care, can be sat to VED or GND level

Description -The command defines as :
1% Parameter;
Cate power Salection.
0 VDG _EN |0 Exiernal gate power from VGPIVEN pins

1| Imamai DCOC function for generate VERPNWGH, (defait)

Source Jower selactian
1 VDS_EN 0 : External source povwer from WEP/VEN png
1! inlerrai reguistor function for ganerate VEPIVEN (defaut)

Sowrce LV power selection
2 VSC EN 01 Extamal source power from VSPL ping.
11 internad reguielor function for penerete VEPL (defaull)
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Border LDO enable (when TPS=L0OW)

0-forder LDO dessitiejdetautt)
(7] VCOM
o =
0 VBN
n VSPL
1 Border LD anahda
o VCOM
o YEPRDOM
0 WVENAVCOM
h 3] VEPLVOOM
5 BD_EN
@ VCOM
ot VSR YCOM
0 VEN-VCOM
hi ] VEPLAYCOM
27 Parameter:
Bit __ Name Descripton
WEPN Violtage Level,
|00 vEPezD v, VGNe.Z  (dafaun
1-G VGEPN 0 VGPeIT o, VGNe-17y
W0 VEPe S v, VEe-15
11 VGPei 0 v, VENe- 1N

=& 4™ & 6 Parameler: Intemal VSP 1WVSPL O VSPL 1 power salection

AED648480A00-5.83ENRS4
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| Name Description

ternal VSP & VSPL power selection.
[ o950]_[voume] oale0 [vowgeq] 1ol |voise(y)
003D | DDh 3 Oi000E | 290 FA 010010 |53 112
0000001 ([Dih 31 10100 | 2ZAh T2 1Mo |53 113
00000 |20 32 0101011 | Z2Bh T3 010400 | S«4h 11.4
0000 1 [ 03n 33 o1 100 | 2Ch T4 01001 | 550 1158
0000%00 |D4n| 34  |ot0t101(2Dh| 7E | 10i0110 |58 118
00K |D5n]l 35 | moini0|2en| 78 | 1owin [5m| 117
0000110 |06n| 36 001111 |2n| 77 | 1011000 [58n| 1B
wooti1 [oTn] 37  Joiwooo|sm| 78 | imiol [sen| 11w
0001000 |D8h 38 1001 | 3th T8 10710710 | 5Ah 12
0001001 | DEh 358 110013 | 32 a 1011011 | 5Bh zZ1
00010 |0AR & 1A | 33 a 1011100 |5Ch §
000111 D8N a1 C110100 | 340 az 101111 |5Dh zZ3
00110 joca| 42  Joimwi01]3:m] 83 | winte]%n| wa
Wo1%01 |0on| 43 | oiono|3em| 84 | @111 [56n| =25
w1110 |0En] 44 Jotoni|am| 85 | 1100000 6| 126
0001111 |0Fn| 45 | oi11000| 38| &5 | 1100001 [6] 127
W00 [10n] 48 |oiii001 || 87 | 1100010 (8| 28
00 [11h 4.7 0111018 | IAh a8 1100011 |83 2%

"I."E:_'l 0010040 [ 120 4B o111011 | 3Bh as 1100900 | G4n 13

veeL o |[010011 [13n] 48 | oniiweolacn| @ 1100101 |88 | 134

6-0 &~ |foowowo [1an] 5 |o11101[30n] 81 | 1100110 [een| 13z

VSPLY o100t |15n] 51 | 0111110|3En| 82 | 1100111 |6Mm| 13
001010 |188] 52 | ;14111|3n| @3 | 1101000 [68n| 134
@011 [17h] 53 | 1000000 [an| 94 | 1101001 [a@| 135
0011000 | 18h 5.4 1000001 | 4Th 85 1101010 | 6Ah e
001 1001 | 180 55 100000 | 420 88 1101011 |8Bh B.Tr
1Mo | 180 58 1000011 | 40 a7 1101 100 |[8Ch a8
011011 |18n] 57 | 1000100 |24n| GE | 1101101 [Dm|  we
0011100 [1Ch| S8 | 1000101 [a5n| 988 | 1101110 |8En| 14
11901 |1on] 58 | 1000110 48| 1@ | 1101111 |6Fn| 4t
W0 |1E8] B | 1000111 |4m| 101 | 1110000 [70n| ez
w111 [ 1Fh 6.1 10071000 | 480 wa 1190001 | Tt .3
0G0 | 200 82 T0MO00E | 480 103 1110010 [T A
100001 [21h 83 1001090 | 4AN 0.4 1110011 |7 ME
1000 | 220 f4 1001811 | 4Bh 0.5 1110100 | Tdh 1l 8
01001 [23h a5 1001100 | 4Ch W08 1110409 | TS T
100100 |24n| B8 | 1001101 [4Dn| 107 | M10110|78n| w8
;100%01 |25n] &7 | 001110|4En| 108 | 1110111 |7m| w8
000110 |26n] 68 | 1001111 |an| 0@ | 11000 78| 16
Moot [2Th 89 1090000 | S0 it - 15
0101000 | Z8h T 104001 | 5th 114

5" Parameter. Internal VSN_1 power salection

AED648480A00-5.83ENRS4
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| Bit | Name | Description
[irternal VSN power sslection.
| S60] [Votageln)]  bajeQ |votsgel()]  wt 0] |Volagedu)
aop0ono [oon] -3 gto10ot |2 ]| 71 |wieoto|sm] -1z
000000t [01h| -1 |oimiomw [zan] T2 | toiooti [sm| -nia
0000010 [ozn] 32 Joswooni [zen] 53 | oo [se| -11a
o000011 [oan| -33 [owotsoo|zon] <4 | wiotonfsm| -ns
0000100 [04h| -34 |oi01i01 |2Dh| -5 | ici0it0 [sen| 116
000101 [05n| -35 | oi0iH0|2En| o6& | 100t [s5m| o117
0000110 [08h| .36 | OW1111|&n| 77 | 1011000 [S4n| 118
ooo0tit lovn] 37 |oiwooo[3m]| T8 | toi1001 [sem| -nis
oootoo0 [oan| -38 [orwoor|3m]| F3 |rotioofsan| e
oooi001 Joen| -39  Jotwoie|am -8 1011011 [aBh] -124
0001010 [oAn| -4 gt1001t (3| &1  [1otio0|son| -2z
OOCIONT |OBh| 41 | GTi0100 |34h| 82 | 101110t [50n| 123
0001100 [ocn| 42 Joiwod01|3m| 83 | wingl=En| 124
0001101 (aDn| 43 | orionie|3Em| B4 | w0i1111|5Fn| <125
ogoottio joen]| <4 Jonomi|am| 85 |i1woooofem| -128
oottt ofn| 45 Jortiooo|zm| 85 |1wooot fem| 127
0010000 [10h| 46 | oi11001 |39n| &7 | 1100010 [6an| -128
0610001 [11n] -47 | otiimc|3an] 88 | t1mon [em| 128
OGt0010 [12n] 48 | O11011|38n| 88 | 1100100 |8@m| -13
op1oott [13n] 49 | et1w0[3ch ) 1900101 [am] -134

60 | VSNY Tonini00 [14n| -5 o1t [3onf w1 [1ooiw|se| -132
gotowt [1sn] a1 [ oaviolaen] 92 | nomiifem] 13
oot0ti0 (18R] -52 | otitiii|3m| o3 | 101000 68| -134
OO10T11 [17h| -53 | 10G00OC |40h| &4 | 1901001 [86h| -135
o110 [1an] 54 | romom [am]| 85 | 1oiot0fean| -13m
o110t [1en] 55 | tom00w [am| o8 | 11010m [sBn| o137
po11010 [1an] 56 [1om011[am]| 87 | 1o fecn] -13a
oot1011 [18n| 57 | 1000100 [em| 98 | 1001010 [son| 130
TO11100 [1Ch| -58 | 100001 |45h| &8 | 1ioniojaen| -
011101 [10n| -58 | 1000110 |48h| 10 1HON11 |60 141
11110 [1En| & 000111 [am| -1 [ 11woom[tm| <142
o111t [1Fn] &1 | 1001000 [amm] -toz | 1190000 [im]| 143
o000 [zon] 62 | 100100 [am| 103 [ nmiwowfra]| 144
groooot |2tn] a3 | tosio [ean] -1ee | n1oorifim]| e
Ot00010 [22n| 64 | tOD1011 [4Bh| -tQ5 | 1110100 [74h| -146
DIDO011 |23n| 65 | 1001100 |[aCh| -108 | 1190101 [73h| -147
Ot00100 [2an| 86 | 1001101|abn| -te7 | nimiolren| -148
0100101 [25n] 67 | woi1110|4En| -108 | 110111 |Tm| -148
mootio Jzen] &8 | w01 |en] 108 | niweolrm] -5
oto0t11 (27| 69 | 100000 [Sn|  -19
101000 |28 7 Tl R i pics

Noles:
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1. VSP_ONSN_D voltage output is £15 V fixed value.
2. When switching Mode0 or Mode1, the voltage cutput is:
Model: VSP_0(+15) /VEN_0 (-15) / VSPL_0 (+3~+15)
Mode1: WVSP_1{+3 ~ +15) / VSN_1{-3 ~ -15) / VSPL_1{+3 ~ +15)
Moded Mode1
WaP WEP +15) VEP 1(+3=+15)
WEN VEN_O(-15 VEN_1(-3~15)
WEPL VEPL_O(+3~+15) VERL_1(+3~+15)
3. If gate voltage is set to +-15v, +L10v, IC will auto commect source voltage as follows
3. VGEP-VSP_0/VSPL_O/VEP_1/VEPL_1>=2v
I WVGN- VSN_0 /VSN_1 == -2v
For example:
symbol |Voilage seting | Read Vottage
VR +10v +1 0w
VGEN -1lv =Hin
WEP_ O +15v +Hy
VBN O -15¢ By
WEP_1 +5v +5u
Vokog WEN_1 -5 -5
WEPL +15w +Ev
WVEOMH +15wH-2v) B +{-2v)
WVOOML -1 5wr{-2v} B -2
VOOMDC -2 -
4. \oltage setfing imit: VEP_02 VSPL_0, VEP_12VSPL_1
Festriction
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3)R02H (POF): Power OFF Command

RO2H Bit
Inst/Para RN | DICX o7 ) D5 D4 03 02 o1 Do Code
POF W [} 0 [¥] 0 6 c c 1 a 094
¥ Parameter W o - - ]
NOTE: °-" Dan'T care, can ba sai to VOO or GND lavel
Description | =The command defines as :
Ri2h = Gx00hR
® After power off command, driver will power off base on power off eeguence.
o  After power off command, BUSY _N signai will drop frem 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.
® 2D putput and WOOM will base on previous condition. It may have two conditions: Ov or
floating.
Resiriction | This command only active when BUSY N =1"
AED648480A00-5.83ENRS4
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4)(R04H) (PON):Power ON Command
RO4H _ - __Bit 3
InstPara__ | RW | DICX | D7 | D6 | D5 | D4 Dz _ Do
PON w 0 0 0 1] 0 1 0
NOTE: " DonT care, can be sef to VDD or GND leval
_Elesm‘bthn =The command defines as
® After power on comimand, 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,

Page 23
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5) RO6H (BTST): Booster Soft Start Command

ROGH Ba _ _
InsUPara | RW |DICX | D7 | D8 | D5 D4 D3 D2 | D1 | DO |Code
BTST W o ¢ a 0 [ ] 1 1 0 06H
1* Parameler W 1 - = = & PHB_SFT [0 PHA_SFT 1] Ooh
= Paramaler W 1 - - PHA_ON[20] 0zh
3™ Parameter | W 1 . . PHA_OFF [5:0) i
4" Parameter | W 1 . - PHBE_ON[50} 0Zh
5 Paramater W 1 - - PHE OFF |30} OTh
6" Parameter | W 1 - . PHC_ON[520] 02h
™ Parameter W 1 - - PHC_OFF [5:0] 0Th
-The command dafing as follows :
1= Parameater: .
Bil Name Descrption
IS5oft start pariod of phase A
00: 10mS (default)
1-0 PHA_SFT |01: 20m3
10. 30mS
11: 40msS
ISoft start pariod of phasa B:
00: 10mS (default)
32 PHB_SFT 101: 20m5
10: 30mS
11: 40mS
0000 sireng®i 010116 swenghZl 101100 sheng®ds
000001 sirengii2 ;oM sranghid 01191 shengthdl
00oot0 girengihd 011000 sEanghls 110 Shengmd 7
[£ 1 il b] sirengihd 011001 shrenghl® 101111 straqghal
Description 000 300 siranghs 011010 syengny 110000 shangihal
000101 sirenghs 011011 strenghll 110001 strenghsD
000110 sifengih’ 011100 s¥rangh2d 110010 srenghs1
oo 11 Srangmhl 11101 srengh X 110011 Wanmms2
001000 slrengtng 011110 strangm 10100 sWanghEl
Driving oo1a01 stmngthl o111 shenghl? 110901 shengmsd
;:I:'gglui 1o stmngiht 1 1000k stangh 110110 anghbt
pHB:ﬂN& i Tl i | smngthi2 100001 sirengihid i1 sireng?S6
PHC_ON 001100 stmngtnl 3 100010 srenghas 111000 shength57
00110 stengnide 100011 syanghd 11100 syanghSl
001110 stenghls 100100 sranghir 111010 sangED
a1 111 smngthif 10010 swanghid 1011 sireng @0
010000 smngl 7 100110 sirangh3o 111100 strengiha 1
010001 stmnginl g 100111 & ¥ i) 111101 sanghia?
1000 smAgntG 101000 syeng Bt H1110 srenghal
010011 Smagnag 101001 sireng H11H syang bl
010100 smangh? | 101010 Stengidd
oo spsngig 2 109011 s¥rangidd
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Desciiption Descriplion | _Bi[5:0] | Descrplion] _ =scription)

OO000 Period1 010110 Peanod23 101100 Penod45
D000 Panod2 o101 Penod24 1M1 Pedgod4t
000010 Period] 011000 Penod25 104110 Penod4?
000011 Perodd 011001 Penod 28 101111 Penod48
000100 Pernnd5 011010 Pedod2T 110000 Penod48
000101 PeriodE g11011 Penod28 110060 Penod50
000110 Perod 7 011100 Perod 28 110010 Penod 51
000111 Perod8 o111 Perod30 110011 Penod52
&ﬂiﬁ 001000 Peroda 011110 Penod31 110100 Penodsd
senimof 00104 Perdod 10 UERERE Period32 1101 Panod54
PHA OFF 001040 Perod11 100000 Perlad23 11010 Perods5
E oo1oi Pertod12 10000 Panod34 10111 Penod 56
PHE-DFF 001100 Perod13 100010 Panod3s 111000 Penod 57
PHC&DFF 001181 Perod14 100011 Period36 111001 PenodSE
c01110 Perdod15 100100 Perod37 111010 Penod50
001111 Pernod18 100101 Period38 11011 Periodé0
o000 Panod17 100110 Period39 1111080 PenodB1
0 000 Perod 18 1M1 Pernod40 RAREHE] Penodg2
010010 Pernod19 101000 Pardod41 111110 PerodEd
010041 Pearod20 1010 Period42 114111 Penodts

010100 Perdodz 1 101010 Pariod43

001 Perod22 1o Pardodes

Restriction
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6) RO7H (DSLP): Deep Sleep Command

The command define as follows:

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

OxAS.

ROTH Bit
instPara | RW [ DiCX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code
DSLP W b ] o 0 0 0 1 1 1 oTH
1% Parameter| W 1 1 0 1 0 o ' 0 1 ABh
NOTE: “" Don't care, can be sat to VDD or GND level
Description

After this command is transmitted, the chip would enter the deep-sieep mode Lo save power.

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

Restriction | This command only active when BUSY N =™1"

AED648480A00-5.83ENRS4
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7) R10H (DTM): Data Start transmission Register

R10H Eit
Inst/Para  |RAW|DICX| D7 |05 D5 D 03 02 D1 D0 | Code
DTM_master| w L] a 0 0 1 g a 1] 0 10H
1* Paramater W 1 Peelt Fixel2 Pixeld Proald i
: wo| 1 : 0h
M™ Paramater W 1 Pixel(n-3) Priwal{n-2 Pixeal(n-1) Pixalin) 00h
NOTE: =" Dot care, can be setto VDD or GND level
Description | The command define as follows:
The register is indicates that user start to fransmit data, then write to SRAM. While data
transmission complete. user must send command 12H. Then chip will start to send
data®/COM for panel
Pixel [1=n][1:0]: 2-bit'pixel
Image Data Dox=1defult) Oox=0
Pixed[1:0 Gray level select IP output L UT salect Gray level select IP putput LUT select
0ob Grayl ogray0d Grayi ograyd3
01b Gray1 ogray01 Gray2 ograyld2
10b Gray2 ograyd2 Grayi ograyli
11b Grayd ograyl3 Grayl ograyll
Data mapping example:
When DOX=1,Fixel[1:0]=01 ->Gray level select=Gray1.follow LUT data output from IP ocutput
port’ogray01”.
When DDX =0, Pixel[1:0=11 ->Gray level select=Gray0 follow LUT data output from IP output
port“ogray00”
Restriction
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8)R11H (DSP): Data Stop Command

R11H i — Bit _
InsYPara | RW | DICX | D7 | De | D5 | Da | D3 D1 | DO | Code
DsP W a 0 0 Q 1 0 0 1 11H
1* Parameter] R 1 |Data_fiag 2 ’

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

Description | -The command defines as :

nformation.
1:: Parameter. . _
1 Name Description
7 Data fia 0: Driver didn't receive all the data.
-89 |1 Driver has already received all of the one frame data.

signal will become 0" and the refreshing of panel

starts.

aWhile finished the data fransmifting, user must send this command to driver and read Data_flag

After “Data Start” (10h) or “Data Stop” (11h) commands and when data_flag=1, BUSY_N

[ Restriction | This command only adives when BUSY N = 1"

AED648480A00-5.83ENRS4
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9)R12H (DRF): Display Refresh Command

R12H Bit
Inst’®ara B DiCx B 086 B D4 03 D2 Bk D0 Code
DRF W o ad { &} 1 [ a 1 o 1ZH
1¥ Parameter| W 20h

NOTE: " Don't

care, can ba sat to VOO or GND lavel

Description | =The command defines as :
M 12H=0x00
While users send thiz command, driver will refresh display base on SRAM data and LUT.
After dispiay refresh command, BUSY _N signal wili become "0"
Restriction | This command only actives when BUSY_MN="1"
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10) R17H (AUTO): Auto Sequence

R17H - T D -
Inst/Para_| RW | DICX | D7 | D6 | D5 | D4 | D3 | D2 | D1 [ Code
Aulp Sequence W 0 0 0 0 1 0 1 1 1 1TH
1% Parameter| W 1 Code{7] | Codalf] | Code(5] | Codef4] | Code{3] | Codef2] | Codel1] | Codef0] | ASh
Description
The command can enable the inlernal 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{0xAS5) = (PON-+DRF—POF)
AUTO (0x17) + Code{0xAT) = (PON—DRF—POF —-DSLP)
Restriction | This command only actives when BUSY N="1".
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11) R30H (PLL)

: PLL Control Register

R30H Bit
InstPara R BCx: o7 D& D5 D4 o3 Dz B B]H] Code
PLL W 0 0 0 1 1 0 il 0 a J0H
1¥ Parameter W 1 - : - Cima =Rz FR[1] FRI 02h

NOTE: " Don't cars, can be set to VOO or GND lsvel

Description | -The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the following
frame rates:
bit3 Dynamic frame rata
i Cisabiaidafaul)
i Ernabls
FR[2:0] Frame rate
000 125Hz
o 25 Hz
RE18) 50 Hz{cafauli}
a1 BE Hz
100 T&Hz
i 143] BE Hz
110 100 Hz
111 120 Hz
remark -Horizental

hayne _‘|_[ | |
H active |

r—————————— = ! |
de T ssselk ,_:
=\ertical
VEVIC
_I—l WV aciive I—I
!"'_ _______________ |
de
| 635 lines I
T — *
Restriction
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12)R40H (TSC): Temperature Sensor Command

Inst/Para RW |DvCx| D7 | D8 D5 D4 | D3 D2 | D1 Do Code |
TSC w 0 0 1 a o 0 0 0 1] 40H
1% Parameter =] 1 DW/TS7] | DYTSHE | DATHS] | ON/TSH] | D89y | DSTSE | DUTS] | DITSY -
2 parameler | R 1 |ozvsm |ovrsm | oo R : : = . =
NOTE: " DonY care, can be sef fo 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.
H R41H(TSE) bit7 setto 1, this command reads external (LM75) temperature sensor value
B e
R | LI
— A,
& Nn N E5]
= | —
TS[T-0yoiio3 7o TS-0p010:3] T{C) TETOyO10:3] TG
11100411 25 DOO00000 0 00011001 25
1110 9000 24 00000001 1 G0011010 20
11101001 23 00000010 ) 00011011 7
111019010 22 00000011 3 00011100 28
11101011 -2 00000100 4 00011101 o
11101100 -20 Q0000101 ] 00011110 30
11101101 T 00000110 8 ano11 111 n
11101110 18 DO000111 T 00100000 3
1101111 AT 00001000 [ 0010000 33
11110000 -16 00001001 9 00100010 4
11110001 18 Q0000 10 00100011 35
11110040 14 0000011 1 00100100 3%
11110011 A3 00001100 12 00100101 ar
11110100 12 00001101 13 00100110 36
11110101 -1 00001110 14 00100111 30
11110110 -10 00001111 15 00101000 40
11110011 4 000 10000 1% Do101001 41
1111 1000 B 000 10001 17 00101010 42
11111001 -7 00010010 18 00101011 43
1111 %010 F 000 10011 19 00101 100 '
11111011 5 00010400 20 00101 101 45
11111100 -4 00010101 21 00101110 45
11111101 -3 00010110 ] 00101 111 a7
11111110 -2 00010111 iz 00110000 4B
EEEELE -1 000 11000 24 00110001 an
SR8 T{'C)
00 +0
01 +0,25
10 +0.5
1 +0. 75
Restriction This command only actives when BUSY N = 1",
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13)R41H (TSE): Temperature Sensor Calibration Register

R41H Bit
InsyPara | R/W | D/CX | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Code
TSE W 0 0 1 [1] 1] 1] 0 0 1 41H
1# Parameter| W 1 TSE . TOM) | TO[E) | TO[E | TOM | TO) 00h
NOTE =" Don't care, can be sef to VDD or GND ievel!
Description | -The command defines as:
This command indicates the driver IC lemperature sensor enable and calibration funclion.
Reserve one lemperature offsel TO[3:0] for calibration
1. TO[3]: mean '+ or'-' , while Qis'+'; 118"~
2. TO[2:0]: mean temperature offset value
Temperature level:
0000: +0°C (default)
0001: +0.5°C
0010; +1°C
0011: +1.5°C
0100: +2°C
0101: +2.5°C
0110: +3°C
3-0 TOE:0] 0111: +43.5°C
1000 4°C
1001: -3.5°C
1010: -3°C
1011: -2.5°C
1100: -2°C
101:1.5°C
1110: 1°C
1111: -0.5°C
0: +0.0°C (default)
4 TO[4] 1: +0.25°C
Intermnal temperature sensor enable
7 TSE 0: Internal temperature sensor enable. (default)
1: Intemnal temperature sensor disable, using external temperature
SENsor
Restriction | This command only actives after RO4H{PON)
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14)R42H (TSW): Temperature Sensor Write Register

R42H _ Bit .
Inst/Para RMW | DICX D7 D6 | D5 D4 | D3 M C Code
TSW w 0 0 1 0 0 0 0 1 0 42+
1* Parameter | W 1 WATTRTI|WATTRE] [WATTRIS]|WAT TRi4] [WATTR[ 3] [WATTR2] \WAT TR{1] [WATTRED]|  00n
7 Parameter | W 1 WMSE[T] | WMSBE] |WMSE(S] | WMSB] | WmSa]y] | wamsegz) | wmsBjt) [wamsego]|  oon
3" Parameter [ W 1 WLGa(T] | Wisels] | WLSEIS] | WLSE]4] | WLSE]Y] | WLSEE] | WASE{1] | WLSE[(] | ©ODh
NOTE: " Don? care. can be set to VDD or GND level
Description -The command defines as!
This command writes the temperature.
1® Parameter;
Bt :Hm [= Descdplion
20 | WATTR[2:0] | Pointer setting
53 | WATTR|5:3] | User-efined address bils (A2, A1, AD)
12C Write Byte Number
00: 1 byte (head byte only)
7-6 | WATTR[7:6] | 01: 2 bytes (head byte + pointer)
10: 3 bytes (head byte + pointer + 1st parameter)
11: 4 bytes (head byle + poinier + 1=t parameler + 2nd parameter)
2™ Parameter:
7-0 | WMSHE[7.0] | MSByte of write-data to external lemperature sensor
3™ Pnf_amder: _
7-0 WLSB[7:0] | LSByte of write~data to external temperature sensor
Restriction This command only actives after RO4H(PON)
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15)R43H (TSR): Temperature Sensor Read Register

R4IH | - Bt _ i
| InstPara | RAW | OVCX | D7 | D6 | DS | D4 D2 | D1 | DO | Code |
TSR w [ 0 1 0 0 0 0 1 1 43H
1* Parameter R i RMSE[T) | RMSE[6] | RMSEBIS] | RMSBHM] | RMSE3] | RMSB[2] RMSE[1] | RMSB{0) 2
2™ Parameter R 1 RLSB[7] | RLSB[S) | RLSBE] | RLSE{4] | RLSHB(Y] | RLSB{Z] | RLSE[1] | RLEBP] =

NOTE: " Don't care, can be 58t to VDD or GND level
Description -The command defines as:
This command reads the temperature sensed by the temperature sensor.
1" Parameter.
B N Descrigior
7-0 RMSB[7:0] | MSByte of read-data from external temperature sensor
7™ Parameter: )
74 RLSB[7:0] | LSByte of write-data from external temperature sensor
o I TR | ToR |
[t v b
= [l 0 P~
BUSY N ] |'
Restrction This command only actives after RD4H{PON)
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16)RS0H (CDI): VCOM and DATA interval setting Register

R50H . Bi . — ]
hsPara | RW |Dicx | o7 | D6 | DS | D4 | D3 | D2 | D1 | DO | Code
col W 0 1] 1 i) 1 o 0 0 1 50H
1* Parameter| W 1 | veog | veoiy | veopy | oox | copy | cotz | cogy | comy | om
NOTE: =" Don't care, can be set fo VDD or GND level
Descrption | -The command defines as:
This command can sel 2 kinds of parameters, 1. VCOM 1o data output interval{ CDI)
i::nlp:n]: This command indicales hie intenal of VOOM and dats outpul When selting the wertical
hudni:_nn:hhlﬂmtimiﬂnlhahup[mm}_
. . Voown and data inlerval
DO0D: 17 hayne
D001:16 haync
0010:15 haync
D01 1:14 hayne
0100:13 hsyno
010412 heync
0110:11 hayne
30 CDi[3: 0111:10 hsynededull)
(30 10009 heyne
10018 heyne
10107 v
10118 heync
11005 hayne
11014 hsyne
11103 haync
11112 feyne
lemereal
s
: VOO i i B el
Saefuw e sausee iy et
. i !
e T T I=TTTTTTI=rTTrrrrTrrrI=Tl
! I
i
- l.r-:n-lu-qul :
{ fnad :
WU i Fame N VOO = Frame X1 VDM
i i
I : : [
5",;::“ :, r{ —pr }—-—;——(I :
S L
i 1 :
T 55 ey (1] s Bl
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VBD([2:0]): Border data selection. (from LUT oufput by IP port border_w{1:0])

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

Bit4 ~ Bur-s ‘Description IP sefting for Border LUT

000 Floating M/ A

001 Gyl borger bu=11

0 010 Grayz border buf=010

o1 Grayl border_bid=0 1

100 Grayl border_buf=000

Qoo GrayD border buf=000

a0t Grayl border_bid=001

1 (default) 010 Gray2 border buf=010

oit Gray3 border buf=011
100 Floating WIA

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

Ex: Gray 1 waveform is mapping to 15V.without VCOM offset, the real output on Boarder pin

shall be 15V.

Boarder output will follow FOPT definition being defined in ROOh.

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

R51H . _ Bit
Inst/Para RMW |D/CX | D7 | D8 | D5 | D4 | D3 | D2 | DI | DO ] Code
LPD W 0 0 1 1] 1 o] 0 0 1 5iH
1¥ Parameter R 1 F = = PO &
NOTE: " Don't care, can be set fo VDD or GND level

Description | -The command defines as:

This command indicates the input power condition. Host can read this data to understand the
battery's condition.

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

1* Parameter:
Bit0 LPD
0 Low power input.
1 Normal status.
oD || LPD command | | LPD parameter | ]
CcsB | | | L
SDA 1] ] [ ] value |
BUSY_N | |

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

RE61H Bit
Inst/Fara RAW |DICX] DF De DS C4 D3 Dz | D0 |Code
TRES 0 a o 1 i a a a o 1 EiH
18 Pararatar| W : . ] ) - - ) HRES(®) | HRES(8) | 0ok
2™ Parameter| W 1| BRES(T) | HRESE) | HRES(S) | HRES4) | HRESI3) | HRES(Z) 0 o Doh
A" Parameter | W 1 5 - ; : 5 . vRESE) | vRESE) | oon
4" Parameter | W 1 | vRES(T) | VRES(E) | VRES(E) | wRESI4) | VRES(3) | vRES(2) | YRESIT) | VRESD) | 0ok
NOTE: " Don't care, can ba sat to V0D or GND lavel
Description -The command define as follows:
When using register:
Horizontsl display rescluficn(source) = HRES
Vertical display resolution(gate) = VRES
Mote;
Mo matter HRES[1.0] valug being filled, it's always be 00b.
Chrannel disable calculation:
GO : First G active = G0; LAST active GD= first active +VRES[9:0] -1
58D : First active channel: =50 ; LAST active 8D= first active +HRES[3:2]"4-1
EX BO0XE00
GD: First G active = GO
LAST active GO= 0+600-1= 388, {G524)
S0 : First active channel: =50
LAST active SD=0+200%4-1=702; (5729}
Restriction Horizontsl resolution should be 4-multiple.
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19) R65SH(GSST): Gate/Source Start Setting Register

RE5H Bit
Inst'*ara RW [DiCX]| DY D& [Bl] D4 D3 Dz %] Do Code
GSET W 0 1] 1 1 0 0 1 0 1 &5H
1% Parameter | W 1 : : = E : : 5 =tarto] [ 5 starie]| ook
End Parameter W 1 S_start{7] | S_sterl(B] | 5_start]! | 8_starlit] | 5_stari[3] | 5_start[2] a a C0h
3" Parameter | w 1 : - = = 2 2 G_start]d] | G_start]g] Zah
4" Parameter w 1 G_etart{7i | G_start[B] | G start]d] | G startjd] | G_start[3] [ G start{2] | G start]1] | G_start]l] Cah

NOTE: " Don't care, can be sat to VDD or GND lavel
-Tha command define as follows:

Mote:

MNa matterS_start [1:0] value being filled, it's always be 00
Diescription
1.5_Start [8:0] describe which source cutput line is the first date line
2.G_Start[8:0] describe which gate ling is the first scan ling

Restriction | 5_Start should be the multiple of 4

20)R70H (REV): REVISION register

R70H Bit
Inst/Para RAW | DICX D7 D6 D5 D4 Da. D2 D1 00 | Code
REV W 0 0 1 1 1 0 0 0 0 T0H
1# Parameter R 1 1 0 0 o 1 1 1 0 BEh
2™ Parameter R 1 o 4] 0 0 0 (1] 1 ] 0h
3¢ Parameter R | 1] 0 0 o 0 i} 0 1 01h

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

Descriphion -The command defines as:

1# 8 2 & 3 Parameter:
Bit Description

-0 CHIP_REV

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

RB0H Bit
Inst/Para R | DICK o7 D6 B5 D4 B3 b2 o1 Do Code
AN W 1] 1 [1] 0 0 0 1] 1] [i]
1= Parameter w 1 Fi1] PO} | AMVT1] | ANMVTIO] [ XON AMVE AN ANMVE

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

Description

-The command defines as:
This command indicates the IC status. Host can read this data to understand the IC status.

15! Parameter:

Bit

Mame

Diescription

0

AMVE

AMVE: Auto Measure Vcom Setting
0: Auto measure VCOM disable (default)
1: Auto measure VCOM enable

AMV: Analog signal
0:Get Veom value from R81h{default)
1:Get Veom valug in analog signal

AMVE

AMVS: setting for Source output of AMY
0: Source output OV during Auto Measure VCOM period.
(defaulf)

1: Source output VSPL 0 during Auto Measure VO OM period.

HON

XOM: sefting for all Gate ON of AMV

0: Gate normally scan during Auto Measure VCOM period.
(defaulf)

1: All Gate ON during Auto Measure VCOM period.

5-4

AMVT([1:0]

The sensing time of YVCOM detection
00: 5s (default)

01:10s

10: 158

11: 20s

7-6

P[1:0]

The sensing points of sampling time

00: 2 (default)

01: 4

10: 8

11: 16

Sampling time = the |ast guarter of sensing time (T) VCOM =
average of N points. N=2.4. 816

Sounce vollage

Status of Voom confralied by sensing made R -

BUSY_N

Tha kst quarier of sensing fme

a =
Vieom Sensing _|

Average of N point. N=2 4 8,16

Restriction

This command only actives when BUSY _MN="1".
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22)R81H (VV): VCOM Value register

R81H Bit
Inzt/Fara RW | DICX D7 D& D5 D4 D3 Dz D1 Do Code
W W o i 8] ] a o 0 ] 1 E1H
1% Parameter| R 1 E WVIB] | WWER] | WVED [ WWEID [ WAERD | WD | WM 5
NOTE: “"Don't care, can ba zai to V0D or GND level

Descrption

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

1* Parameter: (when TPS=LOW)

Bit MName Descrphon

VCOM value
WWOED |Voltege(W) WV Bl |[VolsgeWH VW [EDE  [VWaoltage{V)

Q0000001000 5] 0011100[1Ch| -t4  |3111000] 386 -2.8
Qo0CacoT|0th| 005 0011101 |10h 45 |0111001| 38| -2.85
D0C00T0102R| -0 CO11T10[MER| 1.5 |2911010)3AR| -24
000001103k ( 045 |02T1311]1Fh .55 011121 |[3BR| -2.85
a000100|04R(  -0.2  |0100C00|20h -1.8 0111100 |3Ch -3
0000101050  -0.25  |0TD0001|21h| -1.85  |0111101 |30k 308
aooo110j08h | -03  |0100010|220 1.7 0111110 |3ER| -3
20001t1|07R( -0.35 |0100011|23h 7§ | 0111111 |3Fh 318
0001000080 | -04  |3700100|24h 138 1000000 4050 -3
2001001 |08R | 045 |0100101|25h| -1.85 |1000001|41k 325
D0010T0|0AR|  -0.5  |OTO0110|26h -t g 1000010420 -3.3
Q001011|0BR| -0055  |0900111|27h| -t85  [1000011|43h0 3.35
Q0CA1CD|CCH  -0.8  |0rD1000|28h -2 1000100 dih -34

6-0 VVIE:D] 0001101 0Dh| 0685 |0701001|28h 208 |1000101|45k0 345
a00i110|0ER|  -0.7  |0t0i0di0|2an| -2 1000110] 480 -3
Q001119)OFh| -0.75  |r0i011|2Bh| 218  [1000111|47h 358
Q010000100 | -08  |210qt00j2CH| -2.Z 1001000 48R -3.5
01000 11h| -GBS J0rDitD|20h| -2.28  |1O01001|480 3858
0010010|12R| -008  |01D1t10|2ER| -23 1001010|4a0  -ET
001001130 085 Jotdrit1|2Fh| <235 | 1001041]|4Bh 378
Q0100 140 -1 0116000 300 -2.4 1009100[4Ch( -3.8
O01010915h | 105 |J0t10001| 210 245 1001101 (400 385
anio1tal1en| -1 0110010 32h 25 121119]4ER|  -38
D001 Th 1218 |0t10011|33h| -2.85 004111 |4Fh| -3.85

011000]180| =12 |0110100|34h0 -2E 1012000] 50k -4

O011001 190 128 |0V10@1|38h| -Z85 other -t
Qoi1010pARl  -13  |0110110| 280 -2.7
o0t1011|1BR| -1.35 |0110111|3Fh 275
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1* Parameter: (when TPS=HIGH)

Bit Mame Description

WCOM value
W [ED WoltageW)| WV [BC]  |Voltsge(W) WWEDD  [Voltsge\)

O0CD0CD | 00h & 0071 100|1Ch i.4 311 1000|380 28
0000007 |t h 205 001101 |10h 145 0111001380 2.85
O0CD010|02h (i 00111 10[1ER 1.5 0111010340 2.5
Q000011030 045 011111 | 1FR 1565 01§1011 |3Bh 2.85
Q0T | 04h 0.2 0100000 20h 1.8 011108 | ACH 3
000107 [05h 025 0100001210 165 0111101 [30h 2105
Q0001130080 03 0100010220 1.7 0111110 |3Eh 31
000111 [07h 0.35  |3100011]23h 1.75 0111111 | 3Fh 315
o0o10C0|020 0.4 0t0010C]| 240 1.8 $00C000] 400 3:
Q001001|0%h | O45  J0t00901|25h 1.85 |tD0C00T |41 225
001070 |04R 0.5 01001 10| 280 i@ 1000010] 420 3
0001041 |DBR 055 0100111 |27hH 155 000011 |43k 335
Q0211 20|3H2h 0B 0101200|28h 2 1000700 44k a4

E-0 VVIB] sooriotfoon| oss  foroioor|zen| 205 |ioooiotfasn| 345
o0C1110|ER o7 0101010280 21 10110 4ER a5
agot1i1|oFh| OFE  JOf01011)2BR| 245 1000111 |47h 355
0010000 | 100 0.8 0101 100)2ChH 2.2 TO3T000] 48R 3.6
Q00007 |1th 085 0101 101|200 225 1001001 | 48R 3.E5
O000Td|12h =] 0101110{2ER 2.3 t1at1a10j4ah ar
OCi0Gt113h| 085 [JOI01111|2FR 235 1001011[4Bh| 3.75
0010120140 i 04 10000 30h 2.4 10011004 Ch 38
0010101150 1.05 0110001 |31k 245 021101 |40R 3.85
0010110180 1 0t 10010]320 2.5 12017110|4Eh 35
Q0P 14170 1.15 G110011|33h 255 1001111 |4Fh 3.85
OC1 1000 18h 2 0110100 24h 28 1010000 50R 4
o017 1007 | 158 1.25 01 104801 | 35h 2.B5 other 4
0011070 1AL ] 01101 10|38h 2.7
Q01101116 1.35 01101 11[3Th 275

Restriction
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23)R82H (VDCS): VCOM_DC Setting Register

RE2H Bit

Inst/Fara RW | BICX b7 [55] DS D4 D3 D2 D1 D0 | Code

VDCS W i 1 o [ o o a 1 a 824
1% Parameter| W 1 - WDCE[E] | WDCS(E] | VDCS (4] |VDCS [3]| VDCS (21 |VDCS [13 |vDCs i0]] ook

NOTE: Y Don't care, can be satio VoD or GND lavel

Description | -The command defines as:
This command s&t the VCOM DC value. Driver will base on this value for VCNM_DC.

1* Parameter: {(when TP3=LOW)

Bii Mame Description
VEOM valua
VDCS [8:0) |VoltageV)| VOCSE [8:0] |Voltage(\V)| VDCS [E:0] |Voltage(W)
DO00000| 00h| Djdefsult) JO0E100[1CH] 14 01110010 38R -2.8

0D0CD0T|0iR| -005 QODT1107|10R| -1.45 |O111001|38h| -2.B5
2000010 0Zh 0.1 j0011110[1ER -1.5 0111010| 3AR -2.8
0D0C011|03h| -015 O0191141|1FR| -156 0111041 |3Bh| -295
0000100 B4R 0.2 0122000 | 20h -1.6 011100 3Ch -3

2o0ci0t|08h| -0.2% 0100001 |21h| -1 |O111101|30h| -305
ZD00110| 08h 0.3 01G0010| 22k -1.7 0111110|3EhR -39
000011 1| 0FR| -0.385 0100011230 -1.75  |O%18111 |3Fh| -3.15

0001000 08h 0.4 0100100 | 24h -1.8 1000000 400 -3.2
0001001 | 0eh| -045 J010010%|25R| -1.86 |1O0GOO1|41R| -3.25
0D071010|GAR 0.5 0100110 | 28R <18 1000010] 42h -3.3
2001011|0Bh| 0653 J0100111|27h| -1.85 |1000O11|43R| -3.35
) 000100 0ChH 0.8 0101000 | 28R -2 1000100] 44k -3.4
6-0 VDCS[E:0] 0o0ti0t|00hR| -0.88 0101001428k -2.056 |1000101|45R| -3.45
20071110 2ER 0.7 0107070 (28R 2.1 10007110 48h -3.5
CO0T111|0FR| -0.7S  JOM01011|2BR| =215 100011t |47R| -355
CO10000| 10k 0.8 J100)2ChH -2.2 001000 4Bk -3.8
OMO001| 11h| -0.BE WI0T101 200 -2.25 |1001001|48h| -3.85
G201 12h 08 Ji110|2ER 2.3 1001010 4AR =37
COv2D11|13n| -085 109111|2Fh| -235 |1001011|4Bh| -3.78
0210100 14h -1 0110000 [ 20h -2.4 1001100 4Ch -3.8
G201 18R] -1.05  p110007|21R| -Z45 |1001101|40h| -3.85
2010110 18h -1.1 0110010 (32h -2.5 10O [4ER -3.48
o101t 17h| -115% J01100711|33h| -2.55 | 1001111|4Fh| -3.85

0011000 18k -1.2 0110100 [ 24k -2 6 10710000 50h -4
0110018k -1.25  §0110101)|35h| 265 othsr -t
0011010 1AR -1.2 110110 | 38R 2.7

COTD1 | 1Bh] -1.35 KMI10111|3rh| -2.75
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1* Parameter: (when TPS=HIGH)

Bit Manme Descrption

VCOM value
VDCS [E:0] |WoltageWy] VDCE [B:0] [VeltagelV)| VDCE [B:0] |Voltagey)
Q000000 Boh| D{dsfault) J001 1T100[1CH 1.4 0111000| 38k 28
CO0C00t|01h| Q05 0011101100 145  10111001|38R| 285
00001 0| 02h 0.1 011110|1ER 1.5 G111010) 340 28
CO0C011|03R| 035 JO0i11t1[1FR 188 0111011 |38h) 285
0000100 0dh 0.2 {01 00000 20h 1.8 0111100 |3Ch 3
0000101 | 08h| 025  0100001|21h 165 |0111101|30h| 3.05
20007110 08h 0.3 {0100010|22h 1.7 0111110 |3Eh 3.1
CO00111|07h| 0235 j0100011|23h 1:75 0F181791 |3FR| . 215
0001000 08h 0.4 0100100 24h 1.8 1000000 408 3.2
0001001080 045 J0100101{25h 1.85 1000001 |41k 325
C001010)04R 0.5 01001 10)25h 1.8 100001042k 33
CO01011|0BR| 085 JMDI111|2Fh 1.85 10000711 |43h| 335
" ’ 0001100|0CkR 0.6 0101000 | 28h 2 100000 44h a4

8-0 VDCS[Ed) 0OCti01|00R| 0B85 J101001{28h 2.05 |t1000101|45R| 345
0001 110|0ER 0.7 [0 090 10| 285 21 1000110 4€R 3.5
CO00t1111|0FR| 075  j01D1011{2Bh 2.15 1000111 |47R| 355
0010000 100 0.8 0101100 | 2CH 2.2 1001000] 480 16
CO10001| 11h| 085 J0I0f101|20h| 225 100001 |48R[ 3ES
D001 12h 0.8 0101110 2ER 23 1001010|4Ah 37
C010011| 13| 085 101111|2Fh 235 1001011|4Bh| 2375
CO10100) 140 1 {31 100001 300 2.4 100%100]|4Ch aa
G010 150 105 J0t0001|31h 245 1001101400 385
D010 18h 11 0110010]32h 2.5 12017110|4Eh ag
0111 17h .15 J0110041|33h 2.55 1001111 |4FR| 385
001 1000) 18h 1.2 $0110100| 34h 295 1010C00| 50k 4
0011001 180 1.25 0110101350 2.65 other 4
C011010) 1Ah 1.3 07110110)38h a7
0011011|1Bh .35  11011137h 2.75

Restriction
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24) R83H (PTL): Partial Window Register

R83H Bit
Inst'Fara R | DICX Dy D& B D4 D3 D2 k| Do Code
PTL W a t o a o [} 0 1 i 83H
| 1™ Parameter| W 1 - - T FTH_ENE g 5 HRsTE] | HRsTE] |  Oon
2™ Parameter| W 1 HREST[T] | HRST[E! | HRET[E] | HRETH] |HRETIZ|HRETIZ] & - 0k
3" Parameter | W 1 - . - - . - HREC[E | HREDE | oos
47 Parameter | W 1 HRED[7] | HRED(E] | HREDIE] | HRED4] |HREDIE]|HREDIZ] . - Al
5" Parameter | w 1 a & g - - - WRETIE] [ VRSTISL |  O0f
8" Parameter | W 1 VRSTIT] | vRSTIE] | VvRSTIH | vRSTI4] [vAsTa|vesTiz| vasTi | veRsTI | oon
7" Parameter | W 1 - = s E 3 - vRED[E | veene | ook
&" Parameter | W 1 VRED[T! | VREDIE] | vREDS] | vRED[ |wRED[E![vReEDiz| wreD | veeEDm | oon
3" Parameter | W 1 = § : E E - - FMODE 0f
MNOTE: “" Don't care, can be sef fo VOO or GND lavel
Description -Thiz command sets partial window.
Name Description
HRET(9:2] Horizontal start address

HRED[2:2] Herizontal end address. HRED must be greater than HRST.
WRET[S:0] "Wertical start address.

VRED[2:0] Wertical end address. VRED must be greater than VRST.

0 disabie partisl mode{default)

MG 1: enable partial mode
e ; (0:Source output enable foliow HRST and HRED
= ]

TH-EHB 1:Source output disable

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

Gates scan both inside and outside of the partial window.

Restriction
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25) RSFH (AREA_EN): MTP Area Enable Setting Register

REBFH : Bit [
Inst/Para RW |IDICX | D7 | D& D5 D4 | D3 D2 | D1 | DO | Code
PGM W 0 1 0 0 0 1 1 1 1 8FH

1= Parameter| W 1 0 0 0 0 |AREAI3]|AREALZ]| AREAZ] AREAIZ] 00

NOTE: =" Don't care, can be set to VOD or GND kevel

This command is used for fast refresh application. This fast LUT can be placed in an Area
other than the normal LUT.
According to the current LUT usage(normalffast), select the Area to use and decompress it
to the SRAM.
AREA[3:0] MTP Area
0000 Areal
0001 Areal
0010 Area2
0011 Aread
0100 Aread
0101 Areas
0110 AreaB
oM Area?
1000 AreaB
1001 Areald
1010 Areall
1011 Areatl
Descriplion 1100 Areall
1101 Areald
Other Disable
Ex: MTP Area
Areal
At Nomal
AneaZ Lur
Aseal
Aread Fas!
Areas LuT
Aseal -
Areat -
Areal -
Aea
Mote:
When using the RBFH CMD. please make sure il's in sleep state (P-OFF).
Resltriction Thiz command only actives when BUSY N = "1".
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26) R90H (PGM): Program Mode

R90H . - _ Bit - _
InsPara | RW | DICX | D7 | D6 | DS | D4 | D3 | D2 | D1 | DO | Code |
PGM W 0 1 0 0 1 0 0 0 0 90H

NOTE: =" Don't care, can be setf fo VDD or GND level
Description | .The command define as follows:

After this command is issued, the chip would enter the program mode.
The mode would return (o standly by hardware resel

"Restriction

27)RI1H (APG): Active Program

R91H - i _ Bit _ :
instPera | RW | DICX | D7 | D6 D5 | D4 | D3 | D2 | D1 | DO | Code
APG W 0 1 0 0 1 0 0 0 1| otH

NOTE: =" Dont care. can be sel o VDD 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 stale from 0 to 1 while the programming is completed.
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28)R92H (RMTP): Read MTP Data

R92H Bit
Inst'Fara RW [DNCX] OF B 05 D4 B3 02 0 Do Code
RMTP L 0 1 0 Q L ¥ ] 1 a 92H
1" Parameter | R 1 Dismmy
Z Parameter | A 1 Tha deta of addrass 0000 in tha MTF
3" Parameter | R 1 Tha data of addrass 0x001 in tha MTF
4" Pzrameter | A 1
5" Parametar R 1 The deta of address (n-1) in tha MTP
& =(m-1)" i .
Parameter
m " Parameter | & 1 The dats of address (n} in the MTP

NOTE: =" Dont care, can be gat to VOO or GND lavef

Description

The command defing az follows:

-The command is used for reading the content of MTP for checking the data of programming,

-The value of (n) is depending on the amount of programmed data, the max address= 0xFFF

RAZh

i

Into Program Mode
[RE0h)

T
¥

Wirite Data (R10h)

¥

Apply VMTP=10.1v

Activate program (R9L1h)

T

v Check Busy_MN=1, then remove VMTP

RMTP{ROZh) |

Faill
Correct 7

Pass *

Reset

Finished, reset ]

The sequence of programming MTP{Extemal power)
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Festriction

RADh=178
RaZh
RROh=0F A9 L

RiUheDF 00,47 47,47 47

v

Into Pragram Mode
{reah}

! Write D:t: {R10h) ]

.

POM[ RO} |

‘ll Check Busy_N=1, delay S0ms

| Activate program [RS91h) l

Check Busy_N=1

[ RMTPRSZh} |

Fail
Correr #

Pass

T

The seguence of programming MTP{Intermal power)

The BUSY flag would change state from 0 to 1 while the programming is completed
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29) R9FH (RMRB) Read MTP Reserved Bytes

RSFH [ Bit
Inst/Fara R [DICX] D7 D6 b5 D4 D3 D2 D1 Do Code

EMEB W 1] 1 it o] 1 1 1 1 1 9FH
1 Parameter R 1 Dummy 0oh
2" Parameter R 1 The data of address 0x1500 in the MTP Oh
3 Parameter R 1 : Oah
R 1 00h
222" Parameter | R 1 i i
223" Parameter | R 1 : Oah
224" Parameter | R 1 The data of address 0x150F in the MTP 0ah

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

Cescription This command could read these info rmation from MTP directly.

Resfriction
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30) RA2H (PGM_CFG): MTP Program Config Register

RAZH :
nstPara |RANJDICK] D7 | D6 | D5 | Da | D3 | D2 | D1 | DO | Code
| PGM CFG W | o 1 0 1 [ o [ 1 [ AzH
1= Parameter | w 1 vaPsE| . . Maos | Som om
2 Parameter | w 1 PGM SADDRIIEE oo
3¢ Parameter | W | 1 PGM_SADDR[T 0] o
4™ Parameler W 1 PGM_ DS 158) 1™
5% Parameter W | PEM_DSTE[T0] Ban
NOTE: " DonY came, can be sel to VDD or GND level

Description

This command is used for setting configuration of MTP

& Paraneter

Bit | Name | Description

0 S ds [0: slave enable some command (defaull)
wr 1: slave disable some command -

4 M dis 0: masier enable some command (defaull)
= 1. masier disable some command

0:External VM TP (default
4 VMTPSEL |1’ \nternal WMTP

MNote:
Some command define: ROOH({Farametar 1) (PSR), R10H(DTM), RS0H{PGM),
RO1H{APG), RAIH(PTLW)

Command read

Bt} enable/disable some command when IC sels slave (MS pin i low)
Bil[1] enabla/disable some command when |C sets masier (MS pinis high)

command read from master

command read from masher

0
1
0

command read from slave

alaslo|o

1

command read from slave

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

X & ¥ Parameters: Program and Read MTP stan address PGM_SADDR([15.0]
4" & 5% Parameers: Program data sie PGM_DSIZE[150]
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Cascade MTF Flow

R4DR=TE
ROh=0F 00,47 47 4747

v

POM(RDH)

|

Set Mastar 12
RA2H=01h or 11h

v

It Program Mode (F80H)

v

Set Slave IC
RAZH=0Zh or 12h

v

Inte Program Mode (FI80H)

v

Wirite data{R10H)

v

Activate program (RS1H)

Write data{F10H) l
lr POFF(ROZH)
Activate progrem (RO1H) *
] { Cascade Finish, Raset )
Restriction
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31) REOH (CCSET): Cascade Setting

REOH Bit
Inst'Para RMW | DICK DT 5] Dd b3 D2 D1 Do Code
CCSET w ] 1 1 a o o o o EoH
1% Parameter w 1 = = - = . . CCEIN 00h
NOTE: =" Don't care, can be set to VDD or GND level
This command is used for cascade.
1# Parameter:
i Bit Mame Description
Description Output clock enable/disable.
0 CCEIN  [0: Output 0V at SyncC pin. (defaulf)
1: Output clock at SyncC pin for slave chip.
Festriction
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32) RE3H (PWS): Power Saving Register

RE3H Bit
Inst/Fara | RAW |D/CX] DF D& D5 D4 03 D2 D1 D Code
PWS w 0 1 1 1 o & o 1 1 EaH
1% Parameter| W i WO W30 S0_Wi3:0] 0ok
2* Parameter| W 1 GO_WRIZD] GO_WFi2-0] a1y

NOTE: ** Dan't

care, can ba sat to VDD or GND lavel

- This command is set for saving power during refreshing period. If the output voltage of VCOM
/ Bource is from negative to positive or from positive 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)

WCOM_W(3:0]

VOO 4?—( Frara i VEOM >-C
S a———
Source ! ! ‘{ Frams b dale >7
i
Description
SD_W: Source power saving width (unit = 500n3), SD_W<=52G
GO_WR/GD_WF: Gate power saving width (unit = 500n3}
v S2G[E0p i ) GES[EN
i ] ' ' i |
i
Gata I rv—/ 'l\—',\ ; f_/_
i o =8 ki I Grred
1 R Emig I
i ! GO WREG] GH_wEizd !
Saurce H Line M Diata H Line N+1 Dals
— v
S0_WEH
Gon_T =1 line periocd = 826 = G25 = GD_WR = GD_WF, Gon_T min= 2 units.
Restriction
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33) RE4H (LVSEL): LVD Voltage Select Register

RE4H Bit
InstPara | RMW | DICX | D7 D6 D5 D4 D3 D1 DO |[Code]
LVSEL w ] 1 1 1 0 0 1 0 1] E4H
1¥ Parameter| w 1 7 - WO_SEL1 O 03n
NOTE. ~"DonY care, can be se! lo VDD or GND fevel
Desaiption | | yp_ SEL[1:0} Low Power Voltage Selection
VD _SHEL[1:0] LNVD value
00 <22V
o1 <23V
10 <24V
11 < 2.5V (default)
Restriction
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8. Block Diagram

H. 83 Inch EPD

Lgi ————— 1 ﬁ&

’

- l'c _ | q ] N
T__ltus Data & contml bus({SPI) 1 i
emperaturs Et—ﬂ
[Senser i s L MCU Chreult
| Circuit =
Optional ¥ o
oo e ol I s
Circuit | Power Circult |
Driver PCBA
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9. Typical Application Circuit with SPI Interface

D1 D2 Connector1*24 i
VGL 1
o i GDR 3
RESE 3
I||_—r g ==c3 “ '||| |lc5  VSH2 2
Vel Y ':II VGH ! E g;li ?
L ] BS 3
c4 03 BUSY 3
RES# 8]
D/ C# 1
— CS# 2
ja— 2 Q1 SCL 3
GDR 4
I '—3 YBEs :
= o i - . 7
= '
T_| Ics VDD g
|1C7 VSH1 20
R1 1 VGH 71
c8 || VEL 27
1 VGL 23
== co I I VCOM 24
Part Name Value Reference Part
C3C4C6C9 1uF 0603, X5R/X7R, voltage rating : 25V
ci1c2 4.7uF 0603, X5R/X7R, voltage rating : 35V
C5C7C8 4.7uF 0603, X5R/X7R, voltage rating : 25V
R1 2.29 0603, +/-1% variation
MBRO0530
D1 D2 D3 Diod - Reverse DC voltage =30V
tode - Forward current= 500mA
- Forward voltage =430mV
Si1308EDL. Sil304BDL
- in- =
Q1 NMOS Drain-source break volatage =30V
- Gate-source threshold voltage =1.5V
- Drain-source on-state resistance<400mgQ
NR4018T470M. CDRH2D18/LDNP-470NC
- Fixed
L1 47UH - Maximum DC current~420mA
- Maximum DC resistance~650mQQ
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10 Typical Operating Sequence

10.1 LUT from OTP Operation Flow

System power

Reset the EPD driver IC

Power on

Load image data

Display refresh

l

Turn off

Enter into deep
sleep mode
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10.2 OTP Operation Reference Program Code

System

{

Reset the EPD driver IC

y

SPI(0x4D,0x78)(R0O0_PSR,0x2F,0x29) (0xE3,0x88)(R50_CDI,0x37)(R61_TRES,0x02,0x88,0x01,0xE0)(0x65,
0x00,0x10,0x00,0x00)(0XE9 ,0x01)( 0x30 ,0x08)

{

Power on
SPI ( 0x04)

!

Check BUSY pin

v

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12,0x00)

{

Check BUSY pin ﬁ

Power off
SPI (0x02,0x00)

}

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

NO

Test items

Test condition

Low-Temperature
Storage

T=-25°C, 500 h
Test in white pattern

High-Temperature
Storage

T=60°C, RH=35%, 500h
Test in white pattern

High-Temperature Operation

T=40°C, RH=35%, 500h

Low-Temperature Operation

0°C, 500h

High-Temperature,
High-Humidity Operation

T=40°C, RH=80%, 500h

High-Temperature,
High-Humidity Storage

T=60°C, RH=80%, 500h
Test in white pattern

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

Temperature Cycle Test in white pattern
Airt+/-4KV;Contact+/-2KV
ESD Gun Contact+/-2KV(HBMC:100pF;R:1.5k ohm)

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

Vibration test

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

Dropping test

The test height is determined by the weight of the test object.

Weight <<20KG, drop height 1000mm
Weight <50KG, drop height 500mm
Weight << 100KG, drop height 250mm

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+3C
Humidity: 55+10%RH
12.2 Illuminance
Brightness: 1200~ 1500LUX;distance:20-30CM;Angle:Relate 45°surround.
12.3 Inspect method

FER S

- . ol g O

12.4 Display area

Zone B
Zone A .

—

Viewing area FPC I

IC

12.5 Ghosting test method

Four-color ghosting is measured with following transition from horizontal 4 scale pattern to

vertical 4 scale pattern. The listed optical characteristics are only guaranteed under the controller &

waveform provided by ODNA.

Y-Y R-Y WY B-Y
| ——— |
Y-W R-W W-W B-W

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

1)Measurement Instruments: X-rite ilPro

2)Ghosting formula:
W ghosting: AE= Max (A Eab(Y-W, R-W), A Eab(Y-W, W-W), A Eab(Y-W, B-W), A Eab(R-W, W-W), A Eab(R-W, B-W), A Eab(W-W, B-W))
K ghosting: AE=Max (A Eab(Y-B, R-B), A Eab(Y-B, W-B), A Eab(Y-B, B-B), A Eab(R-B, W-B), A Eab(R-B, B-B), A Eab(W-B, B-B))
R ghosting: AE= Max (A Eab(Y-R, R-R), A Eab(Y-R, W-R), A Eab(Y-R, B-R), A Eab(R-R, W-R), A Eab(R-R, B-R), A Eab(W-R, B-R))
Y ghosting: AE=Max (A Eab(Y-Y, R-Y), A Eab(Y-Y, W-Y), A Eab(Y-Y, B-Y), A Eab(R-Y, W-Y), A Eab(R-Y, B-Y), A Eab(W-Y, B-Y))
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12.6 Inspection standard
12.6.1 Electric inspection standard

NO. Item Standard Defect Method Scope
level
Clear display. Displ lete i
1 Display ar dispray 1splay compete MA . Vlsua.l Zone A
Display uniform inspection
4 L - ]
//. A
Z,\ w .
2 Black/White spots | -+ MI V1spal Zone A
5 - Inspection card
=(L+W).2
D<0.3mm, negligible
0.3mm<<D<0.5mm, N<5, Allowed
0.5mm<D NotAllow
L
W
W<0.2mm, negligible
MI
3 Black/Whl.te lines 0.2mm<W<04mm L<8.0mm Vls.ual Zone A
(No switch) Inspection card
N<4 allowable
L>8.0mm ,W>0.4mm is not
allowed
4 Ghost image Allowed in switching process MI Visual Zone A
Flash points are allowed when
switching screens
5 Flash dot / Multilateral colors outside the frame .
Multilateral lowed for fixed screen ti MI Visual/ Zone A
ultilatera are allowed for fixed screen time Inspection card
Selection segments are all
Segmented display | displayed, and other segments are Visual
6 not displayed after the selection MA inspection card Zone A
segment.
Short circuit/
7 Circuit break/ Not Allow MA Visual Zone A
Abnormal Display
X>Imm, Y>1mm,not allow
8 | Corner mura ! ‘- MI Visual/Ruler Zone A
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12.6.2 Appearance inspection standard
NO. Item Standard Defect Method Scope
level
+ L- ¥
i ]
{ w
B/W spots L. Visual/
/Bubble/ ———T, . .
1 . . D=L+ Wiz MI inspection Zone A
Foreign bodies/ Card
Dents D<0.3mm, Allowed ar
0.3mm<D<0.5mm, N<5
D>0.5mm, NotAllow
X<3mm,Y<0.5mm t= not counted ,
and without affecting the electrode ,
permissible
‘ P S
2 Chips/Scratch/ MI | Visual/Ruler | Zone A/B
Edge crown
X<2mm or Y<2mm t= not
counted.and without affecting the
electrode , permissible
—-—-.-‘—: Width
™ Tength |
W<0.1lmm,L<5mm, without affecting
the electrode , n<2
T
| o, Vi
3 TFT Cracks "\ MA / Microscope | Zone A/B
Not Allow
Visual /
4 Dirty/ foreign body Allowed if can be removed MI clean cloth | Zone A/B
FPC broken/ FPC W Visual
roke I
> oxidation / scratch i MA / Microscope Zone B
Not Allow
L
u%,
W<0.2mm, negligible
6 B/W Line 0.2mm<W<0.4mm L<8.0mm Ml Visual / Ruler | Zone A
N<4 allowable
L>8.0mm ,W>0.4mm is not
allowed
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TFT edge bulge

=
-
..:.\‘a

.

7 /TFT chro.rnatic TFT edge bulge: MI / M?f:lrsousilope Zone A/B
aberration X<Bmm, Y<0.3mm Allowed
TFT chromatic aberration :Allowed
D<0.5mm, allow Visual
8 Electrostatic point | 0.5mm<D<0.6mm, n<5 allow MI /inspection Zone A
D>>0.6mm is not allowed card
PCB damaged/ i?lljw( Circuit area) damaged Not
9 Poor welding/ ) MA Visual / Ruler |  Zone B
Curl PCB Poor welding Not Allow
PCB Curl<1%
Edge Adhesives H<PS surface
(Including protect film)
Edge adhesives overflow onto protect
film <1/2 FPL to PS Margin width
Edge glue height/ | Length excluding Visual / Ruler
10 Edie ilue bul:%ble Edge adhesives seep in<1/2 FPL MI Zone B
Margin width Length excluding
Edge adhesives bubble: bubble Width
<1/2 Margin width; Length
<5.0mm. n<5
1 Protect film Surfape scratch but not effect protect MI Visual Zone A/B
function, Allow
Thickness<PS surface(With protect
film): Full cover the IC;
Shape:
12 Silicon glue The width on the FPC<1.0mm MI Visual/Ruler Zone B
(Front)
The width on the FPC<1.0mm
(Back)
smooth surface, No obvious raised.
_FPL
13 | Wampdegree (TFT | o0 —21y MI Ruler Zone B
substrate) . i
TFT
t<1.5mm
Color difference in
14 COM area (Silver MI Visual Zone B
point area) Allowed
Corner and edge Corner and edge damage < 1/2
damage of FPL border width _
15 ' i| MI Visual / Ruler Zone A
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13. Packaging

TBA
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14.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.

Product Environmental certification

ROHS
REMARK

All The specifications listed in this document are guaranteed for module only. Post-assembled
operation or

component(s) may impact module performance or cause unexpected effect or damage and
therefore listed specifications is not warranted after any Post-assembled operation.

Transport environment

When the humidity of transportation environment is between 45%RH~70%RH, the product
can be stored for 30 days, and the product can be stored for 10 days if it is lower or higher than
this range
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