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1. General description
This display is a reflective electrophoretic E Ink® technology display module based on glass
active matrix TFT substrate. It has 3.69” active area with 280(H) x 480(V) pixels, the display is

capable to display images at 2 gray levels (1 bit) depending on the display controller and the associated

waveform file it used.

2. Features

High contrast reflective/electrophoretic technology

280(H) x 480(V) display

High reflectance

Ultra wide viewing angle

Ultra low power consumption

Pure reflective mode

Bi-stable

Commercial temperature range

Portrait pin out. Landscape mode scan.

Glass substrate.

All'in one IC that integrated source driver, gate driver, TCON, PMIC and OTP memory in the
module.

> Built in temperature sensor: On-Chip: -25%50t 2.0C / 8-bit status

YV VV VY VYV V VY VYV

3. Mechanical specifications

Parameter Specifications Unit Remark
Screen Size 3.69 Inch
Display Resolution 280(H) x 480(V) Pixel
Active Area 47.32(H) x 81.12(V) mm
Pixel Pitch 0.169(H) x 0.169(V) mm 150dpi
Pixel Configuration Square
Outline Dimension 54.9(H) x 47.32(V) x 0.78 (D) mm
Module Weight TBD g
Number of Gray 2 Gray Level (monochrome)
Display operating mode Reflective mode
Surface treatment Non
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4. Mechanical drawing of EPD module
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5.Input/ouput terminals
5-1)Pin out list

FPC connector: Panasonic Y5B AYF532435 or P-TWO 196225-24041 or spec compatible connectors.

Pin No Signal Description Notes
1 VSS Ground
2 GDR N-MOS gate control
3 RESE Current sense input for control loop.
4 NC NC
5 VSHR Positivesource voltage for reserve 5V (Reserve.
6 TSCL I2C clock for external temperature sensqr
7 TSDA I2C dda for external temperature sensof
8 BS1 Input interface setting
9 BUSY Driver status.
10 RES# Globalreset pin
11 D/C# Serialcommunication Command/Data inpjut
12 CS# Serial @mmunication chip select.
13 SCL Serial @mmunication clock input.
14 SDA Serialcommunication data input.
15 VCI Digital/IO/Analog power 3.3V
16 VCI Digital/IO/Analog power 3.3V
17 VSS Ground
18 VDD18 1.8V woltage input &output 1.8V
19 VOTP OTP pogram power 7.5V
20 VSH Positivesource voltage +5V
21 VGH Positivegate voltage +10V
22 VSL Negativesource voltage -5V
23 VGL Negatie gate voltage -10V
24 VCOM VCOM output -1.0V~-4.0V
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6.Electrical characteristics
6-1) Absolute maximum rating

Parameter Symbol Rating Unit
Digital/IO/Analog power VCI -0.3to +5.5 \%
Operating Temp. Range TOTR 0 to +50 T

Storage Temperature TSTG -251t0 +70 T

6-2) Panel DC characteristics

Par ameter Symbal Conditions Min Typ Max Unit
Signal groun Ve - 0 - V
Digital/IO/analog Ve 2.4 3.2 3.€ V
voltage supply N V=3.3V - - - mA
Power pan P - - - mwW
Standby power par Pstay - - - mw
Operating temperatu 0 - 40 C
Storage temperature -25 - 60 [

- The maximum average Currents for power consumption and Max. Currents are measureserve using
86Hz waveform with following pattern transition: from black and white single checker pixel pattern to
inversed black and white single checker pixel pattern. (Note 6-1)

- The Typical power consumption is measureserve using 86Hz waveform with following pattern
transition: from horizontal 2 gray scale pattern to vertical 2 gray scale pattern. (Note 6-2)

- The standby power is the consumed power when the panel controller is in standby mode.

- The listed electrical/optical characteristics are only guaranteed under the controller & waveform
provided by Waveshare

- Vcom is recommended to be set in the range of assigned value £0.1 V

Note 6-1

Image flow to measure maximum power consumption.
TBD

Note 6-2

Image flow to measure typical power consumption.
TBD
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6-3)Panel AC characteristics

VCI=3.0V to 3.6V, unless otherwise specified.
Parameter Symbol Min. Typ. Max. Unit Condition
SERIAL COMMUNICATION
TCSS 10C ns |Chip select setup tin
TCSF 10C ns |Chip select hold tinr
csB TSCC 50 ns |Chip select CSB setup til
TCHW 500 ns |Chip select setup tin
TSCYCW 10C ns |Seria clock cycle (Write
TSHW 35 - ns |SCL “H” pulse width (Write
scL TSLW 35 - ns | SCL “L” pulse width (Write)
TSCYCR 200 - ns | Serial clock cycle (Read)
TSHR 85 ns | SCL “H” pulse width (Read)
TSLR 85 ns |SCL “L” pulse width (Read)
TSDS 30 ns |Data setup tirr
SDA .
(DIN) TSDH 3C ns |Data hoI(.j tim
(DOUT) TACC 1C ns |Access tim
TOH 15 ns | Output disable time
TDCS 20 ns | DC setup time
o TDCH 20 ns |DC hold time
Driver
Source driver rise tin trS 5 us 99% final valu
Source drivefall time tFS 5 us
Gate driver rise tirr TrG 5 us 99% final valu
Gate driver fall tim tFG 5 us
VCOM rise time trCOM 1 ms 99% final valu
VCOM fall time tFCOM 1 ms
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CSB

//
b Tcss 4 f _j&

« >
Tsgyew Tesn Tenw |

«Tscce
N el
SCL V"'7ZTSHW 7 /)
Tsps. | Tsp
//
SDA VIH X 8
DIN) i D/CX D7 X D6 p X DO X

3 pin serial interface characteristics (write mode)

CSB VIH //
VIL —
// < > &f
B Tcss TSCYCR T(‘SH ‘ TCHW !
> > >
> «Tsce
Vit e X Tsiro f_A\_j JX‘;
SCL Vit Tsur X7 v 7Z g
Tsos | Tsoy
SDA Vit i //
(DIN) VIL Tac Ton
SDA

- /
D7 X D X X Do
(DOUT) viL. P

3 pin serial interface characteristics (read mode)
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CSB VIH //
VIL A // —
< 16ss | Tscvew Tosh | Tenw
TSCC
SCL W Tshw //
~ Tocs ~ Toch
/ // \
D/C X( 1K
TSDS TSDH
D —
SDA o D7 D6 X D5 X ! X DO X
(DIN) Vi /
4 pin serial interface characteristics (write mode)
CSB —m : 4 :
VIL A // —
€ Tcss se Tscyew , < Tesh > Tchw
T Tscg
VIH é ak SLW / X
VIL. T \« ;m m X
SCL SHW //
~ Tocs TocH |
. - //
D/IC /
TACC TACC TOH
<«“—> >
/ , //
(DSOD@n—é D7 X D6 X D5 X X DO

//

4  pin serial interface characteristics (read mode)

Figure 1: SPI interface timing
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6-4 )Refresh rate
The module is applied at a maximum refresh rate of 50 Hz.

Min Max

Refresh Rate - 50Hz

6-5) Data transmission waveform
Exanplel: LUT all states (7 states) complete or phase number=0, the driver will send 2 frame VCOM and data

toOV.
Internal
i i

Vsync |_| |_| [ I_ |_|_ -0 —U

. SC of] LUTC UT Dy o/ Data star’\/ Data stop
(input) ah,” N\ N2 ansmissi )

(10h and 13h)
I’C
(for EEPROM)

Driver
(action internal) Display
Display transmission ok

BUSY_N transmission

_ 2frame  _
< »

VCOM UL 0T Veom_DC Floating
Frame 1-N VCO! - Frame 1-N VCO

oV Floating

DATA Frame 1-N DATA -~ Frame 1-N DATA

Figure 2: Data transmission examplel waveform
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Example2: While level selection in LUT is “11”, the driver will float VCOM and data.

Internal

Vsync |_| |_| [ |_ |_|_ - —U |_| |_|

. SC of LUTC LUT N Data star\/ Data stop
(lnPUt) 41h, (20n) 21-244) “Nansmissi 11h

(10h and 13h)
I’C
(for EEPROM)

Driver
(action internal)

Display
transmission

BUSY N

VCOM o ToT floating
Frame 1-N VCO - Frame NVCOpW/ — — — - - - - - ——7— 77

DATA Frame I'NDATA > — — = < Frame NDATA ) — — ﬂga—tlgg ——————

Figure3: Data transmission example 2 waveform
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7. Power sequence
7-1)Power on/off sequence
In order to prevent IC fail in power on resetting, the power sequence must be followed as below.

|~I..‘||m : :

VI [ [ |

— 1 [ |

L [ |

SP] i 'L | pon | !

- ! i i

RST N - , |

| | |

VDD_I8V ] | :

Y, [ [

VGH o . WD : |

: F|nﬂ1h1g: :

VSH ~———7° L Im - T T T T T T T [

I Vloating ! |

VSHR ~——--- it —~ :

VSL oo R ~

[ [

] LGND | |

Vil [ T [

[ [ |

VCOM —————— | Floating! VCOM DC |

[ [ |

LT s | | |

BUSY N " - 80ms

[

Figure 4: Power on sequence
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VI | I |
| 1
SPl | poff l |
T ]
VDD 18 . : :
. [ | |
VGH I' ; \\: VI
[ | |
WsH I \\Il I floating
e O S
| | | 1
VSHR | o ___ L feating
' o |___ floating__
VSL : /f _1 .
voL : S AIms | /: GND
I v foating
veom —— | :
I I
BLI-S‘IF_N =S ms
Figure 5: Power off sequence
vCl I i i
I
SPI1 | DSLP I I
I T
| | |
VDD I8 i I I
| |
P{Sji_bd : =1.3ms
|
VGH : : | VDD
| ]
V5H i \ I floating
e B
VSHR e L _ _ floating
e 4 _ foating
- I / I
vsL : I GND
|
VGL ‘ / ] _
L _: Moating
. T
Voo —— | I
HUSY—N Figure 6: DSLP sequence
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7-2)RST_N

| Power On Normdl Operale Deep Sleep

Novmal

Power OR Operate

Vvcl J

RST N

|

[

|

I . :b:t{.?&.ss
[ I

|

|

\

N

Figure 7: RST_N sequence
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8. Optical characteristics

8-1)Specifications
Measirements are made with that the illumination is under an angle of 45 degrees, the detection is
perpendicular unless otherwise specified.

T=25C
SYMBOL | PARAMETER | CONDITIONS | MIN TYP. MAX | UNIT Note
R Reflectance White o5 30 - % Note 9-1

CR Contrast Ratio - 5 7 - -

WS: White state , DS: Dark state
Note 9-1: Spectrum meter: Eye — One Pro Spectrophotometer

8-2)Definition of contrast ratio
The contrast ratio (CR) is the ratio between the reflectance in a full white area (RI) and the reflectance in a dark
area (Rd): CR = RI/Rd

--- Eye-One Spectrophotometer ---------------- :

Detector

Light Sources in a ring

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

EPD Sample

8-3)Reflection ratio
The reflection ratio is expressed as:
R = Reflectance Factorwhite board x ( Lcenter / Lwhite board )
Lcenter is the luminance measureserve at center in a white area (R=G=B=1). Lwhite board is the luminance of a
standard white board. Both are measureserve with equivalent illumination source. The viewing angle shall be
no more than 2 degrees.
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9. SPI command description
9-1) Three-wire serial port interface

This display use the 3-wire serial port as communication interface for all the function and command setting. 3-
Wire communication can be bi-directional controlled by the “R/W” bit in address fiakd3-Wire engine

act as a “slave mode” for all the time, and will not issue any command to the 3-Wire bus itself.

Under read mode, 3-Wire engine will return the data during “Data phase”. The returned data should be latched
at the rising edge of SCL by external controller. Data in the “Hi-Z phase” will be ignoreserve by 3-Wire engine

during write operation, and should be ignoreserve during read operation also. During read operation, external
controller should float SDA pin under “Hi-Z phase” and “Data phase”.

CSB v //
VIL // F
Tess | Tsayew . PRSI T Topw |
VIH TSLW ﬁ ﬂ ﬂ <-TSCC
SCL A Tsuw 1 //
Tsps | Tsp

/
SDA z‘l's D/CX D7 X D6 X X DO X
(DIN) /

3 pin serial interface characteristics (write mode)

CSB o f V4 —5&

VIL N

‘:TCSS:: Tscycr > ! Tesn ) Tenw ’
vit 3\ Tsir |f m > «Tgcc
SCL ‘“L7Z Tsur // X
Tons, Tsoy

VIH I N

oy /

T
Tch: jﬂ
SDA VIH D7 X D6 ” DO
(DOUT) VIL X Y X

3 pin serial interface characteristics (read mode)

PAGE 17



3.7inch e-Paper

b R

are awe

CcsB

B [ ] [
wtosc | | LILFLILLFLILS et L
\DI0)

Driver)

son | (0)/07)(00/os)(04) (0302 (o1 (o0 150K 070805/ 0a o302 or)oof 007 po(oeod)o3) 0201 o)

=

< Command - e parameter e ——> e parameter >
S~ ~
CSB can be “H’between parameter/ CSB can be “H’between parameter
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

9-2) Four-wire serial port interface

csB — jz— 4 T
VIL // — | |
Tcss Tscyew Tcsh Tenw
- | Tscg
VIH AT SLw m _7ZL

scL e mﬂ /7 X“ /

Tocs Toch

//

oc X X

5 V%
(SD?S ‘aﬂ' D7 D6 X D5 X: X DO X

Va4

4  pin serial interface characteristics (write mode)

CSB VIH f_ //j
VIL A —
//
Tcss Tscycw Tcsh ‘ Tchw ‘
Tscg
ViH X7 Tow m _7ZL X s 4\
SCL M Tshw 7 // 7Z ~
Tocs TocH \
r //
D/C / &
Tacc Tacc Ton
<«

(DSODUAT)—<7 D7 X D6 X o5 X: Vi X —

Va

4 pin serial interface characteristics (read mode)
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AR b
CsB B ] ] [
st UL L L R
Driver)
|
son (07000504 (o3)(o2/on(po)_(o7)(oo(oso4o5/o2Xor(oox (o) os o5 {oe{o3(oa(e(eo

Command - arameter > parameter
~ ~
CSB can be “H’between parameter/ CSB can be “H’between parameter
command. And SCL, SDA, D/C are parameter. And SCL, SDA, D/C are
invalid during CSB="H" invalid during CSB="H"

9-3) Display flow

Vel on Load initial Load
code LUT(R20~R24)

Data start(R10

Display(R12) |<] [Data stop(R11) <:| DTM1, R13

DTM2)
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10. SPI control registers
10-1) Register table

Following table list all the SPI control registers and bit name definitiodigptay. Refer to the next

section for detail register function description.

Bit
Address command
R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
w 0 0 0 0 0 0 0 0 o | M
ROOH Panel setting (PSR) 8Eh
W 1 RES[1 | RES[0 | REG_EM BWR ubD SHL SHD N | RST N
W 0 0 0 0 0 0 0 0 1 01H
W 1 h ) - - - - VDS_EN|VDG_EN| 03h
. . VCOM_ [VGHL_L | VGHL_L[VGHL_L| .
\W% 1 HV V [2] V[1] V [0]
ROIH | Power setting (PWR| W 1 VSH[5] | VSH[4] | VSH[3] | VSH[2] | VSH[1] | VSH[0]| 3Fh
W 1 VSLI[5] | VSL[4] | VSL[3] | VSL[2] | VSL[1] | VSL[0] | 3Fh
VSHR
W 1 VSHR [5]|VSHR [4]|VSHR [3]|VSHR [2]|VSHR [1]|VSHR [0]f OFh
[6]
02H
RO2+ Power OFF(POF W 0 0 0 0 0 0 0 1 0
W 0 0 0 0 0 0 0 1 1 03H
Power off Sequence
RO3H T_VDS_O T_VDS_
Setting(PFS) w 1 - - 00h
FF[1] OFF[0]
RO4+ Power ON PON]) W 0 0 0 0 0 0 1 0 0 04H
Power ON Measure
RO5H w 0 0 0 0 0 0 1 0 1 05H
(PMES)
W 0 0 0 0 0 0 1 1 0 06H
BT_PHA|BT_PHA BT PHAS BT_PHA|BT_PHA|BT_PHA|BT_PHA| BT_PHA
Booster Soft Start W 1 7 6 — 4 3 2 1 0 17h
RO6H BT_PHB|BT_PHB BT PHES! BT_PHB| BT_PHB| BT_PHB| BT_PHB| BT_PHB
(BTST) w 1 7 6 - 4 3 2 1 0 17h
BT_PHC| BT_PHC| BT_PHC| BT_PHC| BT_PHC
w - - |BTPHCS " 3 2 1 0 17h
" 0 0 0 0 0 0 1 1 1 07H
RO7H Deep Sleep(DSLP) W 1 1 0 1 0 0 1 0 1
A5h
Data Start W 0 0 0 10H
R10H
transmissionl (DTM1) W 1 # # # # # # # 00H
w 0 0 0 0 1 0 0 0 1 11H
R11H Data Stop (DSP) R 1 Data_flag - - - - - - - -

PAGE 20




3.7inch e-Paper

WARVESHRARE
ware awesome hardware
R12H |Display Refresh (DRF) W 0 0 0 1 0 0 1 0 12H
Data Start transmissid W 13H
R13H
2(DTM2) w # # # # # # # 1 oon
Partial Data Start W 0 0 0 1 0 1 0 0 14H
R14H transmissionl
w # # # # # # # # 00h
(PDTM1)
Partial Data Start W 0 0 0 1 0 1 0 1 15H
R15H transmission 2
w # # # # # # # # 00h
(PDTM2)
Partial Display W 0 0 0 1 0 1 1 0 16H
R16H
Refresh(PDRF) W # # # # # # # # 00h
LUT for VCOM W 0 0 1 0 0 0 0 0 20H
R20H
(LUT1) W # # # # # # # # 00h
White to White LUT W 0 0 1 0 0 0 0 1 21H
R21H
(LUTWW) W # # # # # # # # 00h
Black to White LUT W 0 0 1 0 0 0 1 0 22H
R22H
(LUTBW/LUTR) W # # # # # # # # 00h
White to Black LUT W 0 0 1 0 0 0 1 1 23H
R23H
(LUTWB/LUTW) W # # # # # # # # 00h
Black to Black LUT W 0 0 1 0 0 1 0 0 24H
R24H
(LUTBB/LUTB) W # # # # # # # # 00h
W 0 0 1 0 0 1 0 1 25H
W XON [9:8] 00h
R25H LUTC option W XON [7:0] 00h
W ST_CHV [9:8] 00h
W ST_CHV [7:0] 00h
Set Vcom/Reserve W 0 0 1 0 0 1 1 0 26H
R26H
states w 0 0 vcom_stg_sel[1:0]| b2w_stg_sel[1:0] 00k
W 0 0 1 1 0 0 0 0 30H
R30H OSC control (OSC) . .
W h M[2:0] N[2:0] 3AR
W 0 1 0 0 0 0 0 0 40H
Temperature Sensol
R40H R D10/TS[7|
Command (TSC) D9/TS[6]| D8/TS[5] | D7/TS[4]| D6/TS[3]| D5/TS[2] |D4/TS[1]| D3/TS[0] -
]
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R D2 D1 DO - - - - - -
Temperature Senso W 0 1 0 0 0 0 0 1 41H
R41H
Calibration (TSE) W TSE - - - TO[3] TO[2] TO[1]| TOOQ] 00h
'\ 0 1 0 0 0 0 1 0 42H
W WATTR[ | WATTR[ | WATTR[5 | WATTR[ | WATTR[ | WATTR[2 | WATTR[ |WATTR[O
Temperature Senso 7] 6] ] 4] 3] ] 1] ] 00h
R42H WMSB[7 |WMSB[6 WMSB[4| WMSB[3 WMSB[1| WMSBI[0
Write (TSW) w ] | WMSBB] T o |WMSBLZ]| T ] 00h
W WLSB[7]|WLSB([6]| WLSB[5] | WLSB[4] | WLSB[3]| WLSB[2] [WLSB[1]| WLSB[0]| 4,
W 0 1 0 0 0 0 1 1 43H
ragy | | CmPerature Sensof g RMSB{7]RMSB[6]| RMSB[5] | RMsB[4] | RMsB(3]| RMsB2) | "MSBIM| rvsio)|
Read (TSR
ead (TSR) R RLSB[7]| RLSB[6]| RLSB[5] | RLSB[4] | RLSB[3] | RLSB[2] | RLSB[1]| RLSBI0] i
VCOM and DATA W 0 1 0 1 0 0 0 0 50H
R50H
interval setting (CDIl)| W VBDI[1] | VBD[0] | DDX[1] | DDX[0] | CDI[3] | CDI[2] | CDI[1] | CDI[0] D7h
Lower Power Detectiq W 0 1 0 1 0 0 0 1 51H
R51H
(LPD) R - - - - - - - LPD -
W 0 1 1 0 0 0 0 0 60H
ROQH Y TCONissting (TEOR) s26[3] | S26[2] | s26[1)- | s26[0] | G2s[3] | G2s[2] | c2sp] | Gas[]| 22n
W 0 1 1 0 0 0 0 1 61H
Resolution " HRES(7)| HRES(6)| HRES(5) | HRES(4)| HRES(3) - - - o0oF
R61H
setting(TRES) W ) . . - - - - VRES(8 ooF
" VRES(7)| VRES(6)| VRES(5) | VRES(4)| VRES(3)| VRES(2)|VRES(1)| VRES(0)| o
w 0 1 1 0 0 0 1 0 62H
S_start | S_start S_start (5 S_start | S_start ) B )
Source & gate start| W ()] 6) - (4) (3) 00h
R62H scan G_start
setting w 9 8] 00h
G_start | G_start G_start | G_start G_start| G_start
- - G_start (6) —~ - G_start (2) ~ -
w @ | ® | T | @ |°@ T | g | oo
W 0 1 1 1 0 0 0 0 70H
R70M REVISION (REV) R REV[7] | REV[6] | REV[5] | REV[4] | REV[3] | REV[2] | REV[1] | REV|0] i
R REV[15] | REV[14]| REV[13] | REV[12] | REV[11] | REV10] | REV[09]| REV[08] i
W 0 1 1 1 0 0 0 1 71H
R71H Status register(FLG) 2 1’C_
R - PTL_flag I"C_ERR| 5,7y |Data_flag PON POF | BUSY_N
Auto Measure Vcom W 1 0 0 0 0 0 0 0 80 H
R80H
(AMY) W - - AMVT[1] [AMVT[0] | XON | AMVS | AMV | AMVE 10h
W 1 0 0 0 0 0 0 1 81H
R81H Vcom Value (VV)
R - - WI5] | VW[4 | W3] | w2l | wii | wvo] -
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w 1 0 0 0 0 0 1 0 82H
Vcom_DC Setting
R82H VCDS
register(VDCS) w - - VCDSJ[5]|VCDS [4]|VCDS [3]| VCDS [2] VCDS [0]f 1Fh
1
w 1 0 1 0 0 0 0 0 AOQH
RAOH | Program Mode (PGM
W 1 0 1 0 0 1 0 1 A5h
RA1H | Active program(APC w 1 0 1 0 0 0 0 1 AlH
Read OTP Data w 1 0 1 0 0 0 1 0 A2H
RA2H
(ROTP R # # # # # # # # -
w 1 1 1 0 0 1 0 1 E5H
RE5H Force Temperature| TS_SET[|TS_SET|TS_SET[§ TS_SET[| TS_SET[|TS_SET[4TS_SET| TS_SET]
7] 6] ] 4] 3] ] 1] 0] 00h
W 1 1 1 0 0 1 1 0 E6GH
RE6H LVD voltage Select W ) ) ) ) ) ) LvD_SE |LVD_SEL
L[1] [0] 11h
W 1 1 1 0 0 1 1 1 E7H
RE7H Panel Break Check R ) ) ) ) ) ) PSTA ]
w 1 1 1 0 1 0 0 0 E8H
RE8H Power saving VCOM_ | VCOM_ | VCOM_ | VCOM_
w W[3] W[2] W[1] w[o] SD_WI[3]| SD_WI[2] |[SD_WI1]{ SD_WI0] 0oh
w 1 1 1 0 1 0 0 1 E9H
RE9H AUTO sequence W 1 0 1 0 0 1 0 1
00h
OTP LUT backupl
REBH W 1 1 1 0 1 0 1 1 EBH
program
Read OTP LUT W 1 1 1 0 1 1 0 0 ECH
RECH
backupl R # # # # # # # # _
RESERVE| OTP LUT backup2 | W 1 L 1 0 L L 0 L | EpH
H sTEaTE R # # # # # # # # N
Read OTP LUT
REEH w 1 1 1 0 1 1 1 0 EEH
backup2
Checksum Program tp
REFH w 1 1 1 0 1 1 1 1 EEH
OTP
W 1 1 1 1 0 0 0 0 FOH
W ) ) ) bkup_lut_|rmp2_tablrmp2_tabl|rmp2_talrmp2_tab
RFOH Remap LUT 2 en e_sell3] |e_sel[2] |le_sel[1] |e_sel[0] 1Fh
W ) ) ) bkup_lut_|rmp1_tablrmpl_tabl|{rmpl_talrmpl_tab
1 en e_sell3] |e_sell2 |le_selfl] |e_sel[0] 1Fh
SetoTP w 1 1 1 1 0 0 0 1 F1H
RF1H € program LUT_ban
w - - - - - - K reg_bank 03h
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RF3H Calculate Checksun] WV 1 1 1 F3H
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10-2) Register description

10.2.1 ROOH (PSR): Panel setting Register

ROOH Bit
Inst/Para | RIW | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PSR W 0 0 0 0 0 0 0 0 0 00H
1% Parameter| W 1 RES[1] RES[0] | REG_EN| BWR uD SHL SHD_N | RST_N| 8Fh

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

Description -The command defines as :

Bit Name Description

RST_N function
0 RST_N 1 : no effect. (default)
0: Booster OFF, Register data are set to their default values, and SEG/BG/VCOM:floating

SHD_N function
1 SHD_N 0 : Booster OFF, register data are kept, and SEG/BG/VCOM are kept floating.

1 : Booster on. (default)

SHL function
2 SHL 0: Shift left; First data=Sa»Sn-1— ...—»S2—last data=S1.

1: Shift right: First data=SH» S2— ...—»Sn-1— Last data=Sn. (default)

UD function
3 ubD 0:Scan down; First line=Gn—Gn-1 —...— G2— Lastline=G1.

1:Scan up; First line=Gl1 —»G2 —...—»Gn-1 —Last line=Gr (default

Color selection setting
4 BWR 0: Pixel with B/W/Reserve. Run both LU1 and LU2. (default)

1: Pixel with B/W. Run LU1 on

LUT selection setting
5 REG_EN |0 : Using LUT from OTP(default)

1 : Using LUT from regist¢

Resolution setting

00: Display resolution is 600x448
7-6 RES[1,0]
01: Display resolution is 640x480

10: Display resolution is 720x5
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11: Display resolution is 800x600 (default)

Notes:
1. When SHD_N become low, DCDC will turn off. Register and SRAM data will keep until VDD turn off. SD output and VCOM will base
on previous condition and keep floating.
2. When RST_N become low, driver will reset. All register will reset to default value. All of the driver’s functions will disable. SD qutput

and VCOM will base on previous condition and keep floating.

10.2.2 RO1H (PWR): Power setting Register

RO1H Bit
Inst/Para RW | Dicx D7 D6 D5 D4 D3 D2 D1 DO Code
PWR w 0 0 0 0 0 0 0 0 1 01h
e w L ) ] ; - - ; VDS_EN | VDG_EN | 03h
VGHL_LV | VGHL LV | VGHL_LV
2" Parameter w 1 - - ) ) VEOM_HV [2] [1] [0] 00h
2% parameter W L ) ) VSH[5] | VSH[4] | VSH[3] | VSH[2] | VSH[] | VSH[0] 3Fh
A" Parameter W L ) ) vsLis] | vsiil | vsi@ | vsip | ovsiig | ovsiol 3Fh
5" Parameter W L ) vsHR [6] VSHRIS] | VSHR[4] | VSHR (3] | VSHR[2] | VSHR[1] | VSHR[0] |  OFh

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

Description -The command defines as :

1st Paameter:

Bit Name Description

Gate power selection.
0 VDG_EN 0 : External VDNS power from VGH/VGL pins. (VDNG_EN open)

1 : Internal DCDC function for generate VGH/VGL. (default)

Source power selection.

1 VDS_EN 0 : External source power from VSH/VSL pins.

1 : Internal DC/DC function for generate VSH/V (default
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2nd Parameter:

Bit

Name

Description

2-0

VGHL_LV

VGHL_LV Voltage Level.

000:

001:

010:

011:

100:

101:

110:

111

VGH=20 v, VGL=-20v (default)

VGH=19 v, VGL=-19v
VGH=18 v, VGL=-18v
VGH=17 v, VGL=-17v
VGH=16 v, VGL=-16v
VGH=15v, VGL=-15v
VGH=14 v, VGL=-14v

VGH=13 v, VGL=-13v

VCOM_HV

VCOM Voltage Level

0: VCOMH=VSH+VCOMDC,VCOML=VSL+VCOMDC(default)

1: VCOMH=VGH, VCOML=VGL

3rd Paameter: Internal VSH power selection for B/W LUT. (Default value: 111111b)

Bit

Name

Descriptiot

5-0

VSH

Internal VSH power selection.

000000: 2.4 v

000001: 2.6 v

000010: 2.8 v

000011:3.0v

010111: 7.0V

011000: 7.2V

011001: 7.4V

111010: 14.0V

111011:14.2V

111100: 14.4V

111101: 14.6V

111110: 14.8V

111111:15.0°
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4" parameter: Internal VSL power selection for B/W LUT. (Default value: 111111b)

Bit Name Description

Internal VSL power selection.
000000: -2.4 v
000001:-2.6 v
000010:-2.8 v

000011:-3.0v

010111:-7.0vV
011000:-7.2V

5-0 VSL
011001:-7.4V

111010 :-14.0V
111011:-14.2V
111100:-14.4V
111101:-14.6V

111110: -14.8V

111111-15.0v

5" parameter: Internal VSHR power selection for Reserve LUT. (Default value: 00001111b)

Bit Name Descriptior

Internal VSL power selection.
0000000: 2.4 v
0000001:2.5v
0000010: 2.6 v

0000011: 2.7 v

6-0 VSHR 0101110: 7.0V
0101111: 7.1V

0110000: 7.2 V

1010001: 10.5V

1010010: 10.6 V

1010011:10.7 V
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1010100: 10.8V
1010101: 10.9V
1010110: 11.0V
Note:
1.VSH>VSHR
Restriction

10.2.3 RO2H (POF): Power OFF Command

RO2F Bit
Inst/Pari R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
POF w 0 0 0 0 0 0 0 1 0 02H

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

Description -The command defines as :
° After power off command, driver will power off base on power off sequence.
[ After power off command, BUSY_N signal will drop from high to low. When finish the power off sequence, BUSY_N
singal will rise from low to high.
[ Power off command will turn off charge pump, T-con, source driver, gate driver, VCOM, temperature sensor, bu
regster and SRAM data will keep until VDD off.
® SD output and VCOM will keep floating.
Restriction
10.2.4 RO3H (PFS): Power off Sequence Setting Register
RO3H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PFS w 0 0 0 0 0 0 0 1 1 03H
1% Parameter W 1 - Vsh_off[1]] Vsh_off [0] Vsl_off[1] vsl_off[0] vshr_off[1] | vshr_off[0] 00h

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

-The command defines as :

1st Parameter:

Bit Name Description
00: 5ms. (default)
01:10ms
1-0 vshr_off 10: 20ms
11: 40ms
00: 5ms. (default)
01:10ms
3-2 vsl_off 10: 20ms
11: 40ms
00: 5ms. (default)
01:10ms
5-4 vsh_off 10: 20ms
11: 40ms
Restriction
10.2.5 R0O4H (PON): Power ON Command
RO4H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PON W 0 0 0 0 0 0 1 0 0 04H

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

Description -The command defines as :
° After power on command, driver 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 off sequence,
BUSY_N signal will rise from low to high.
Restriction
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10.2.6 RO5H (PMES): Power ON M easure Command

RO5H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PMES W 0 0 0 0 0 0 1 0 1 05H

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

Description -The command defines as :

] If user wants to read temperature sensor or detect low power in power off mode, user has to send this command. After
poweron measure command, driver will switch on relevant commend with Low Power detection (R51H) and
temperature measurement. (R40H).

Restriction

10.2.7 RO6H (BTST): Booster Soft Start Command

RO6H Bit
Inst/Para RW | picx D7 D6 D5 D4 D3 D2 D1 DO Code
BTST w 0 0 0 0 0 0 ! 1 0 06H
2 Parameter w L | BT_PHA7 | BT_PHAG | BT_PHAS | BT_PHA4 | BT_PHA3 | BT_PHA2 | BT_PHAL | BT_PHAO | ..
M Parameter w L | BT_PHBT | BT_PHBG | BT_PHB5 | BT_PHB4 | BT_PHB3 | BT_PHB2 | BT_PHBL | BT_PHBO| .,
9Parameter W 1 - - BT_PHCS | BT_PHC4 | BT_PHC3 | BT_PHC2 | BT_PHCL | BT_PHCO|
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Description

-The command define as follows:

1st Parameter:

Bit

Name

Description

2-0

5-3

Driving strength of

phase A

000: periodl
001: period2
010: period3
011: period4
100: period5
101: period6
110: period7

111: period8

000: Strength 1

001: Strength 2

010: Strength 3 (default)

011: Strength 4
100: Strength 5
101: Strength 6
110: Strength 7

111: Strength

7-6

Soft start period of

phase A

00: 10mS (default)
01: 20mS
10: 30mS

11:40m¢<
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Description

2nd Parameter:

Bit

Name

Descriptior

2-0

5-3

Driving strength of

phase B

000: periodl
001: period2
010: period3
011: period4
100: period5
101: period6
110: period7

111: period:

000: Strength 1

001: Strength 2

010: Strength 3 (default)

011: Strength 4
100: Strength 5
101: Strength 6
110: Strength 7

111: Strength

7-6

Soft start period of

phase B

00: 10mS (default)
01: 20mS
10: 30mS

11:40ms

Restriction
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Description

3rd Parameter:

Bit

Name

Descriptior

2-0

Minimum OFF time
setting of GDR in

phase C

000:

001:

010:

011:

100:

101:

110:

111:

periodl
period2
period3
period4
period5
period6
period7

period:

Driving strength of

phase C

000:

001:

010:

011:

100:

101:

110:

111:

Strength 1

Strength 2

Strength 3 (default)

Strength 4
Strength 5
Strength 6
Strength 7

Strength

Restriction
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10.2.8 RO7H (DSLP): Deep Sleep

RO7H Bit
Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DSLP W 0 0 0 0 0 0 1 1 1 07H
1°' Parameter W 1 1 1 0 0 1 0 1 A5h
NOTE: “-" Don't care, can be set to VDD or GND level
o The canmand define as follows:
Description
After this command is transmitted, the chip would enter the deep-sleep mode to save power.
The deep sleep mode would return to standby by hardware reset.
The only one parameter is a check code, the command would be excited if check code = OxA5.
Restriction
10.2.9 R10H (DTM1): Data Start transmission 1 Register
R10H Bit
Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DTM1 W 0 0 0 0 1 0 0 0 0 10H
15 Parameter W 1 KPixell KPixel2 KPixel3 KPixel4 KPixel5 KPixel6 KPixel7 KPixel8 00oh
2" Parameter w 1 00h
W 1 00h
Mth Parameter W 1 KPixel(n-7) | KPixel(n-6) | KPixel(n-5) | KPixel(n-4) | KPixel(n-3) | KPixel(n-2) | KPixel(n-1) | KPixel(n) 00h

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

Description

The canmand define as follows:

The register is indicates that user start to transmit data, then write to SRAM. While data transmission complete, user must send
command 11H. Then chip will start to send data/\VCOM for panel.

In B/W mode, this command writes “OLD” data to SRAM.

In B/W/Reserve mode, this command writes “B/W” data to SRAM.

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

Restriction
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10.2.10 R11H (DSP): Data Stop Command

R11H Bit
Inst/Para RIW D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DSP w 0 0 0 0 1 0 0 0 1 11H
1% Parameter R 1 Data_flag - - - - - - - -

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

Description -The command defines as :
[ ] While finished the data transmitting, user must send this command to driver and read Data_flag information.

1st Parameter:

Bit Name Description

0: Driver didn't receive all the data.

1: Driver has already received all of the one frame data.

After “Data Start” (10h) or “Data Stop” (11h) commands and when data_flag=1, BUSY_N signal will become “0” and the

refreshing of panel starts.

Restriction This command only actives when BUSY_N = “1".

10.2.11 R12H (DRF): Display Refresh Command

R12H Bit
Inst/Para RIW D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DRF W 0 0 0 0 1 0 0 1 0 12H

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

Description -The command defines as :
[ ] While users send this command, driver will refresh display (data/VCOM) base on SRAM data and LUT. After display
refresh command, BUSY_N signal will become “0”.

Restriction This command only actives when BUSY_N = “1".
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10.2.12 R13H (DTM2): Data Start transmission 2 Register

R13H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DTM2 W 0 0 0 0 1 0 0 1 1 13H
15t Parameter W 1 KPixell KPixel2 KPixel3 KPixel4 KPixel5 KPixel6 KPixel7 KPixel8 00oh
2" Parameter w 1 00h
w 1 00h
Mth Parameter W 1 KPixel(n-7) | KPixel(n-6) | KPixel(n-5) | KPixel(n-4) | KPixel(n-3) | KPixel(n-2) | KPixel(n-1)  KPixel(n) 00h

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

o The comnand define as follows:
Description The register is indicates that user start to transmit data, then write to SRAM. While data transmission complete, user must send
command 11H. Then chip will start to send data/\VCOM for panel.
In B/W mode, this command writes “NEW” data to SRAM.
In B/W/Reserve mode, this command writes “RESERVE" data to SRAM.
Restriction

10.2.13 R14H (PDTM1): Partial Data Start transmission 1 Register

R14H Bit

Inst/Para R/W D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code

PDTM1 W 0 0 0 0 1 0 1 0 0 14H
1° Parameter X[9] X[8]
2" Parameter w 1 X[7] X[6] X[5] X[4] X[3] 0 0 0 00h
3 Parameter Y[9] Y[8] 00h
4" parameter w 1 Y[7] Y[6] Y[5] Y[4] Y[3] Y[2] Y[1] Y[0] 00h
5" Parameter WI9] W
6" Parameter w 1 W[7] wi6] WI5] W[4] W3] 0 0 0 00h
7" Parameter L[9] L[8] 00h
8" Parameter w 1 L[7] L[6] L[5] L[4] L[3] L[2] L[1] L[0] 00h
9" Parameter w 1 KPixell KPixel2 KPixel3| KPixel4 KPixel KPixelb KPixel7? KPixel8 00

W 1 00h

M™ Parameter w 1 KPixel(n-1)KPixel(n-6) | KPixel(n-5) | KPixel(n-4) | KPixel(n-3) | KPixel(n-2) | KPixel(n-1) | KPixel(n) 00h

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

The command define as follows:
The register is indicates that user start to transmit data, then write to SRAM. While data transmission complete, user must send
command 11H. Then chip will start to send data/\VCOM for panel.

In B/W mode, this command writes “OLD” data to SRAM.

In B/W/Reserve mode, this command writes “B/W” data to SRAM.

Partial update location and area

X,Y

H
-
=

Note: X and W should be the multiple of 8.

Restriction

10.2.14 R15H (PDTM2): Partial Data Start transmission 2 Register

R15H Bit

Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code

PDTM2 W 0 0 0 0 1 0 1 0 0 15H
1% Parameter X[9] X[8]
2" Parameter w 1 X[7] X[6] X[5] X[4] X[3] 0 0 0 00h
3 Parameter Y[9] Y[8] 00h
4" parameter w 1 Y[7] Y[6] Y[5] Y[4] Y[3] Y[2] Y[1] Y[0] 00h
5" Parameter WI9] w(s]
6" Parameter w 1 W[7] wi6] WI5] W[4] W3] 0 0 0 00h
7" Parameter L[9] L[8] 00h
8" Parameter w 1 L[7] L[6] L[5] L[4] L[3] L[2] L[1] L[0] 00h
9" Parameter w 1 KPixell KPixel2 KPixel3| KPixel4 KPixel KPixelb KPixel7? KPixel8 00

W 1 00h

M™ Parameter W 1 KPixel(n-1)KPixel(n-6) | KPixel(n-5) | KPixel(n-4) | KPixel(n-3) | KPixel(n-2) | KPixel(n-1) | KPixel(n) 00h

NOTE: “-" Don't care, can be set to VDD or GND level
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The command define as follows:

Description The register is indicates that user start to transmit data, then write to SRAM. While data transmission complete, user must send
command 11H. Then chip will start to send data/VCOM for panel.
In B/W mode, this command writes “NEW” data to SRAM.
In B/W/Reserve mode, this command writes “RESERVE" data to SRAM.
Partial update location and area
X,Y
L
AR VA
\Al
Note: Xand W should be the multiple of 8.
Restriction
10.2.15 R16H (PDRF): Partial Display Refresh Command
R16H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PDRF W 0 0 0 0 1 0 1 1 0 16H
1° Parameter W 1 DFV_EN X[9] X[8] 00h
2" Parameter X[7] X[6] X[5] X[4] X[3] 0 0 0 00h
3 Parameter w 1 Y[9] Y[8] 00h
4™ Parameter w 1 Y[7] Y[6] Y[5] Y[4] Y[3] Y[2] Y[1] Y[0] 00h
5" Parameter WI9] WI8] 00h
6" Parameter w 1 W[7] wie] WI5] WI4] W3] 0 0 0 00h
7" Parameter L[9] L[8]
8" Parameter L[7] L[6] L[5] L[4] L[3] L[2] L[1] L[0]

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

Description

-The ®mmand define as follows:

While user sent this command, driver will refresh display (data/VCOM) base on SRAM data and LUT.
Only the area (X,Y, W, L) would update, the others pixel output would follow VCOM LUT

After display refresh command, BUSY_N signal will become “0".
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Note: X and W should be the multiple of 8.

DFV_EN: data follow VCOM function on display area.

DFV_EN=1: Only effective in B/W mode, if pixel from “New data” SRAM equal to “Old data” SRAM on display area, this|pixel

output would follow VCOM LUT.

DFV_EN=0: Data doesn't follow VCOM LUT.

Restriction

This command only active when BUSY_N = “1".

10.2.16 R20H (LUTC): LUT for Vcom

R20H Bit
Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTC W 0 0 0 1 0 0 0 0 0 20H
1°' Parameter w 1 L evel selection [1:0]| 2™ Level selection [1:0]| 3™ Level selection [1:0]] 4" level selection[1:0] 00h
2" Parameter w 1 1° Frame number [7:0] 00h
3" Parameter w 1 2" Frame number [7:0] 00h
4" Parameter w 1 3 Frame number[7:0] 00h
5" Parameter w 1 4™ Frame number|[7:0] 00h
6" Parameter W 1 Repeat numbers[7:0] 00h
713" Parameter| W 1 2" state 00h
w 1 34 ~g" state 00h
55" ~60' Parametef W 1 10" state 00h

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

Description

-The command defines as:
Thisregister is set for VCOM LUT.

This command stores VCOM Look-Up Table with 10 states of data. Each group contains information for one state and |s

storeserve with 6 bytes, while the sixth byte indicates how many times that phase will repeat.

If BWR=0 (BWR mode), User could choose 7~10 groups by R26H (SET_STG)
If BWR=1 (BW mode), only 7 groups are used.

define description

Level selection [1:0] 00vCM_DC

01: VSH+VCM_DC.

10: VSL+VCM_DC.
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11: Floating.

Frame number [7:0]

00000000 :0 frame

00000001: 1 frame

11111110: 254 frame

11111111: 255 frame

Repeat numbers [7:0]

00000000 :0

00000001: 1

11111110: 254

11111111: 255

Restriction

This command only actives when BUSY_N = “1".

10.2.17 R21H (LUTWW): Whiteto White LUT Register

R21H Bit
Inst/Para R/W D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTWW W 0 0 0 1 0 0 0 0 1 21H
1% Parameter w 1 lLevel selection [1:0]| 2™ Level selection [1:0]| 3™ Level selection [1:0]| 4" level selection[1:0] 00h
2" Parameter w 1 1% Frame number [7:0] 00h
3 Parameter w 1 2" Frame number [7:0] 00h
4" Parameter w 1 3" Frame number[7:0] 00h
5" Parameter w 1 4™ Frame number([7:0] 00h
6" Parameter w 1 Repe&numbers[7:0] 00h
712" Parameter| W 1 2" state 00h
W 1 39 ~6" state 00h
37" ~47" Parametef W 1 7" state 00h

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

Description

-The command defines as:

This mmmand stores White-to-White Look-Up Table with 7 groups of data. Each group contains information for one state and is
storeserve with 6 bytes, while the sixth byte indicates how many times that phase will repeat.

define description

Level selection [1:0] 00: GND
01: VSH
10: VSL
11: VSHR

Frame number [7:0]

00000000 :0 frame

00000001: 1 frame
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11111110: 254 frame

11111111: 255 frame

Repeat numbers [7:0]

00000000 : 0 time

00000001: 1 time

11111110: 254 times

11111111: 255 times

Restriction

This command only actives when BUSY_N = “1".

10.2.18 R22H (LUTBW/LUTR): Black to White LUT or Reserve LUT Register

R22H Bit
Inst/Para R/W D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTBW/LUTR W 0 0 0 1 0 0 0 1 0 22H
1% Parameter w 1 lLevel selection [1:0]| 2™ Level selection [1:0] 3™ Level selection [1:0]| 4" level selection[1:0] 00h
2" Parameter w 1 1% Frame number [7:0] 00h
3 Parameter w 1 2" Frame number [7:0] 00h
4" Parameter w 1 3" Frame number[7:0] 00h
5" Parameter w 1 4™ Frame number([7:0] 00h
6" Parameter w 1 Repat numbers[7:0] 00h
712" Parameter| W 1 2" state 00h
W 1 39 ~9" state 00h
55" ~60" Parametef W 1 10" state 00h

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

Description

- The command defines as:
Thiscommand stores White-to-White Look-Up Table with 10 groups of data. Each group contains information for one state and
is storeserve with 6 bytes, while the sixth byte indicates how many times that phase will repeat.

If BWR=0 (BWR mode), User could choose 7~10 groups by R26H (SET_STG)
If BWR=1 (BW mode), only 7 groups are used.

define description

Level selection [1:0] 00: GND
01: VSH
10: VSL
11: VSHR

Frame number [7:0]

00000000 :0 frame
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00000001: 1 frame

11111110: 254 frame

11111111: 255 frame

Repeat numbers [7:0]

00000000 : 0 time

00000001: 1 time

11111110: 254 times

11111111: 255 times

Restriction

This command only actives

when BUSY_N =*“1".

10.2.19 R23H (LUTWB/LUTW): Whiteto Black LUT or White LUT Register

R23H Bit
Inst/Para R/W D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTWB/LUTW W 0 0 0 1 0 0 0 1 1 23H
1% Parameter w 1 lLevel selection [1:0]| 2™ Level selection [1:0]| 3™ Level selection [1:0]| 4" level selection[1:0] 00h
2" Parameter w 1 1% Frame number [7:0] 00h
3 Parameter w 1 2" Frame number [7:0] 00h
4" Parameter w 1 3" Frame number[7:0] 00h
5" Parameter w 1 4™ Frame number([7:0] 00h
6" Parameter w 1 Repeanumbers[7:0] 00h
712" Parameter| W 1 2" state 00h
W 1 39 ~6" state 00h
37" ~47" Parametef W 1 7" state 00h

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

Description

- The command defines as:

This mmmand stores White-to-White Look-Up Table with 7 groups of data. Each group contains information for one state and is
storeserve with 6 bytes, while the sixth byte indicates how many times that phase will repeat.

define description

Level selection [1:0] 00: GND
01: VSH
10: VSL
11: VSHR

Frame number [7:0]

00000000 :0 frame

00000001: 1 frame

11111110: 254 frame
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11111111: 255 frame

Repeat numbers [7:0]

00000000 : 0 time

00000001: 1 time

11111110: 254 times

11111111: 255 times

Restriction

This command only actives when BUSY_N = “1".

10.2.20 R24H (LUTBB/LUTB): Black to Black LUT or Black LUT Register

R24H Bit
Inst/Para R/W D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTBB/LUTB W 0 0 0 1 0 0 1 0 0 24H
1% Parameter w 1 lLevel selection [1:0]| 2™ Level selection [1:0]| 3™ Level selection [1:0]| 4" level selection[1:0] 00h
2" Parameter w 1 1% Frame number [7:0] 00h
3 Parameter w 1 2" Frame number [7:0] 00h
4" Parameter w 1 3" Frame number[7:0] 00h
5" Parameter w 1 4™ Frame number([7:0] 00h
6" Parameter w 1 Repeanumbers[7:0] 00h
712" Parameter| W 1 2" state 00h
W 1 396" state 00h
37" ~47" Parametef W 1 7" state 00h

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

Description

- The command defines as:

This canmand stores White-to-White Look-Up Table with 7 groups of data. Each group contains information for one state and is
storeserve with 6 bytes, while the sixth byte indicates how many times that phase will repeat.

define description

Level selection [1:0] 00: GND
01: VSH
10: VSL
11: VSHR

Frame number [7:0]

00000000 :0 frame

00000001: 1 frame

11111110: 254 frame

11111111: 255 frame

Repeat numbers [7:0]

00000000 : 0 time
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00000001: 1 time

1111110: 254 times

11111111: 255 times

Restriction This command only actives when BUSY_N = “1".

10.2.21 R25H (LUTC Option): LUTC option

R25H Bit
Inst/Para R/W D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTC option W 0 0 0 1 0 0 0 0 0 20H
1° Parameter W 1 XON [9:8] 00h
2" Parameter w 1 XON [7:0] 00h
3" Parameter W 1 VCOM_H[9:8] 00h
4" Parameter W 1 VCOM_H[7:0] 00h

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

Description -The command defines as:
This register is set for VCOM LUT.

XONJ[9:0] All Gate ON
0000000000: No all gate on.

0000000001: Statel gate power on

1111111111: State1~10 all gate power on

VCOM_H[9:0] Control VCOM Power as High
0000000000: No VCOM High voltage

0000000001: Statel VCOM High voltage

1111111111: State1~10 VCOM High voltage
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Xon function:

Xon

CLK [

Frame 1

GO

Gl

Frame 2 Frame 3 Frame 4
L L Iy Uyreryryryrrererer
//
//

G295

Restriction

This command only actives when BUSY_N = “1".
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10.2.22 R26H (SET_STG): Set VCOM/Reserve States

R26H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
SET_STG w 0 0 0 1 0 0 1 1 0 H
15 Parameter w 1 - - veom_stg_sel[1:0] b2w_stg_sel[1:0] 00h
This command is used to set VCOM/Reserve LUT states
Description
Function of vcom_stg_sel [1:0]/ b2w_stg_sel[1:0] are shown below
Value Stages
00 7
01 8
10 9
11 10
Default s set as 7 stages.
Restriction These settings are valid for BWR mode.
10.2.22 R30H (OSC): OSC control Register
R30H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
0osC W 0 0 0 1 1 0 0 0 0 30H
1° Parameter W 1 - - M[2:0] N[2:0] 3Ch

NOTE: “-" Don't care, can be set to VDD or GND level
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Description -The command defines as:
The command controls the OSC clock frequency. The OSC structure must support the following frame rates:
M [ N | Framerate | M | N | Framerate [M | N Framerate M [ N Framerate
1 29HZ 1 86HZ 1 150HZ 1 200HZ
2 14HZ 2 43HZ 2 72HZ 2 100HZ
3 10HZ 3 29HZ 3 48HZ 3 67HZ
1[4 THZ 314 21HZ 514 36HZ 714 50HZ (default)
5 6HZ 5 17HZ 5 29HZ 5 40HZ
6 5HZ 6 14HZ 6 24HZ 6 33HZ
7 4HZ 7 12HZ 7 20HZ 7 29HZ
1 57THZ 1 114HZ 1 171HZ
2 29HZ 2 57THZ 2 86HZ
3 19HZ 3 38HZ 3 57HZ
214 14HZ 414 29HZ 6|4 43HZ
5 11HZ 5 23HZ 5 34HZ
6 10HZ 6 19HZ 6 29HZ
7 8HZ 7 16HZ 7 24HZ
remark -Horizental |
hsync _\_I I—l |
| H active | |
T T - " —> I
* o S0k .
-Vertical
vsync
_\—I ' V active ' I—' I
T T T T i !
I 620 clk !
j<«<————"—~"—~———————~— »
Restriction
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10.2.23 R40H (TSC): Temperature Sensor Command

R40H Bit
Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
TSC w 0 0 1 0 0 0 0 0 0 40H
1% Parameter R 1 D10/TS[TID9/TS[6] | D8/TS[5] | D7/TS[4] | D6/TS[3]| D5/TS[2]| D4/TS[1]| D3/TS[0] i
2nd Parameter R 1 D2 D1 DO - - - - - )
NOTE: “-” Don't care, can be set to VDD or GND level
o -Thecommand define as follows:
Description This command indicates the temperature value.
If R41H(TSE) bit7 set to 0, this command reads internal temperature sensor value.
If R41H(TSE) bit7 set to 1, this command reads external (LM75) temperature sensor value
B [ |
csB
L
mmv;(“““““‘gw F“““““““‘f
TS[70)/D[10:3] T (°C) TS[7:0)/D[10:3] T (°C) TS[7:0)/D[10:3] T (°C)

11100111 -25 00000000 0 00011001 25
11101000 -24 00000001 1 00011010 26
11101001 -23 00000010 2 00011011 27
11101010 -22 00000011 3 00011100 28
11101011 -21 00000100 4 00011101 29
11101100 -20 00000101 5 00011110 30
11101101 -19 00000110 6 00011111 31
11101110 -18 00000111 7 00100000 32
11101111 -17 00001000 8 00100001 33
11110000 -16 00001001 9 00100010 34
11110001 -15 00001010 10 00100011 35
11110010 -14 00001011 11 00100100 36
11110011 -13 00001100 12 00100101 37
11110100 -12 00001101 13 00100110 38
11110101 -11 00001110 14 00100111 39
11110110 -10 00001111 15 00101000 40
11110111 -9 00010000 16 00101001 41
11111000 -8 00010001 17 00101010 42
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11111001 -7 00010010 18 00101011 43
11111010 -6 00010011 19 00101100 44
11111011 -5 00010100 20 00101101 45
11111100 -4 00010101 21 00101110 46
11111101 -3 00010110 22 00101111 47
11111110 -2 00010111 23 00110000 48
11111111 -1 00011000 24 00110001 49

Restriction This command only actives after RO4H(PON) or RO5H(PMES)

10.2.24 R41H (T SE): Temperature Sensor Calibration Register

R41H Bit
Inst/Para RW | D/IcX | D7 | D6 D5 D4 D3 D2 D1 DO Code
TSE w 0 0 1 0 0 0 0 0 1 41H
1% Parameter w 1 TSH - - - TO[3] TO[2] TO[1] TO[0] 00h

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

Description -The command defines as:

This cmmand indicates the driver IC temperature sensor enable and calibration function.

Bit temperature

2-0 mean temperature offset value
000:0C
001:1C

010:2C

111:7C

3 Positive and negative value
0:"+”

1:me

7 Internal temperature sensor enable

0: Internal temperature sensor enable.(default)

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

For exanple:
1100: - 4 degree ¢

0111: + 7 degree ¢

Restriction This command only actives after RO4H(PON) or RO5H(PMES)
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10.2.25 R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para RW | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
— w 0 0 1 0 0 0 0 1 0 42H
1 Parameter w 1 | WATTR[7] WATTR([6] | WATTR[5] | WATTR[4] | WATTR[3] | WATTR[2] | WATTR[1] | WATTR[0] och
2" Parameter w 1 | WMSB[7] WMSB[6] | WMSB[5] | WMSB[4] | WMSB[3] | WMSB[2] | WMSB[1] | WMSB[0] och
3" Parameter w 1 WLSB[7]] WLSB[6] | WLSB[5] | WLSB[4] | WLSB[3] | WLSB[2] | WLSB[1] | WLSB[0] och

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

Description -The command defines as:

This command writes the temperature.

1% Parameter:

Bit temperature

2-0 Pointer setting

5-3 User-defined address bits (A2, A1, AQ)
7-6 12C Write Byte Number

00: 1 byte (head byte only)
01: 2 bytes (head byte + pointer)

10: 3 bytes (head byte + pointer + 1st parameter)

11: 4 bytes (head byte + pointer + 1st parameter + 2nd parameter)

2" Parameter:

Bit temperature

7-0 MSByte of write-data to external temperature sensor

3" Parameter:

Bit temperature
7-0 LSByte of write-data to external temperature sensor
Restriction This command only actives after RO4H(PON) or RO5H(PMES)
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10.2.26 R43H (TSR): Temperature Sensor Read Register

R43H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
Tsc w 0 0 1 0 0 0 0 0 1 43H
1% Parameter R 1 RMSBI[7] RMSB[6] | RMSB[5] | RMSB[4] | RMSB[3] | RMSB[2] | RMSB[1] | RMSB[0] )
2" Parameter R 1 RLSBJ[7] RLSBI6] RLSBI[5 RLSB[4 RLSBI[3 RLSBI[2] RLSBI[1] RLSBI[(] )
NOTE: “-” Don't care, can be set to VDD or GND level
Description -The command defines as:
This command reads the temperature sensed by the temperature sensor.
1% Parameter:
Bit temperature
7-0 MSByte of read-data from external temperature sensor
2" Parameter:
Bit temperature
7-0 LSByte of write-data from external temperature sensor
SPI
TSR TSR
‘ command ‘ ‘ parameters
ﬂ ﬂ TSR
SDA value
BUSY ‘ ‘
Restriction This command only actives after RO4H(PON) or RO5H(PMES)
10.2.27 R50H (CDI): VCOM and DATA interval setting Register
R50H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
CDI w 0 0 1 0 1 0 0 0 0 50H
1* Parameter w 1 VBD[1] VBDI[O0] DDX[1] DDX[0] CDI[3] CDI[2] CDI[1] CDI[0] D7h

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

-The command defines as:

1st Parameter:

CDI[1:0]: This command indicates the interval of VCOM and data output. When setting the vertical back porch, the total blar

will be keep (20hsync).

Bit

3-0 Vcom and data interval
0000: 17 hsync
0001:16 hsync
0010:15 hsync
0011:14 hsync
0100:13 hsync
0101:12 hsync
0110:11 hsync
0111:10 hsync
1000:9 hsync
1001:8 hsync
1010:7 hsync
1011:6 hsync
1100:5 hsync
1101:4 hsync

1110:3 hsync

1111:2 hsync

Internal

vsync
'VCOM need to be ready
before source data output

Internal

|
| |
1 o
e JTT-TTTTTTI-TTTTTTTTTTTTI
! |
|
| Mrrrl-J e TUUL
T
VCOM output! I
location (fixed) |
VCOM: : ! Frame N VCOM | Frame N+] vCoM
| | { |
Source data ! | | —
Output X < Frame N data | ‘
|
| | |
! I

! 1

CDI setting

|
20 hsyne-CDI setting (fixed)

VBDI[1:0] Border data selection.

B/W/Reserve mode(BWR=0)

Bit 5-4 Bit7-6 Description
DDX[0] VBD[1:0] LUT
0 00 Floating

PAGE 53

king



3.7inch e-Paper

01 LUTR
10 LUTW
11 LUTB
1 (default) 00 LUTB
01 LUTW
10 LUTR
11 (default) Floating
B/W mode(BWR=1)
Bit 5-4 Bit7-6 description
DDX[0] VBD[1:0] LUT
0 00 Floating
01 LUTBW (1->0)
10 LUTWB (0->1)
11 Floating
1 (default) 00 Floating
01 LUTWB (1->0)
10 LUTBW (0->1)
11 Floating
DDX[1:0]: Data polarity
1. DDX[1] for RESERVE data, DDX[0] for BW data in the B/W/Reserve mode
2. DDX][0] for B/W mode
B/W/Reseve mode(BWR=0)
Bit 5-4 Description
DDX[1:0] Data (Reserve/B/W) LUT
00 00 LUTW
01 LUTB
10 LUTR
11 LUTR
01 (default) 00 LUTB
01 LUTW
10 LUTR
11 LUTR
10 00 LUTR
01 LUTR
10 LUTW
11 LUTB
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11 00 LUTR
01 LUTR
10 LUTB
11 LUTW

B/W maode (BWR=1)

Bit 5-4 Description

DDX[0] Data (B/W) LUT

0 00 LUTWW (0->0)
01 LUTBW(1->0)
10 LUTWB(0->1)
11 LUTBB(1->1)

1 (default) 00 LUTBB(0->0)
01 LUTWB(1->0)
10 LUTBW(0->1)
11 LUTWW(1->1)

10.2.28 R51H (LPD): Lower Power Detection Register

R51H Bit
Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
LPD W 0 0 1 0 1 0 0 0 1 51H
1° Parameter R 1 - - - - - - LPD -

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

Description

-The comman

1st Parameter:

d defines as:

When LPD="1", system input power is normal.

Bit 0

LPD

0

Low power input.

1

Normal status.

When LPD="0", system input power is lower (VDD<2.5v, which could be select in RE6H (LVSEL)).

Thiscommand indicates the input power condition. Host can read this data to understand the battery’s condition.

Restriction
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10.2.29 R60H (TCON): TCON setting

R60H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
TCON w 0 0 1 1 0 0 0 0 0 60H
1% Parameter wl 1 SIH3] | S2G[2] | S2G[1)- | S2G[0] | G2S[3]| G2S[2]|  G2S[l]]  G2S[0 00h

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

Description

- The command define Non-overlap period of gate and source as below:
1° Parameter:

Bit

Period

S2G[3:0]/G2S[3:0]

0001:

0010:

0100:

0101:

0110:

0111:

1000:

1001:

1010:

1011:

1100:

1101:

1110:

1111:

4 clock

6 clock

0011:8 clock

10 clock

12 clock

14 clock

16 clock

18 clock

20 clock

22 clock

24 clock

26 clock

28 clock

40 clock

32 clock

0000: 2 clock(default)

Period=660ns

Source

;_

1-line period

_1_._.‘_'3{___

|

Restriction
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10.2.30 R61H (TRES): Resolution setting

R61H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
TRES W 0 0 1 1 0 0 0 0 1 61H
1% Parameter W 1 HRES@) | HRES(8) 00h
2 parameter wl 1 HRES7) | HRES(6) | HRES(5) | HRES(4) | HRES(3) - - - 00h
3" Parameter w 1 VRESQ) | VRES(8) ooh
4" Parameter wl 1 VRES7) | VRES(6) | VRES(5) | VRES(4) | VRES(3) | VRES(2) | VRES(1) | VRES(0) 00h
NOTE: “-" Don't care, can be set to VDD or GND level
o -The canmand define as follows:
Description When using register:
Horizontal display resolution = HRES
Vertical display resolution = VRES
Channel disable calculation:
GD : First G active = GO; LAST active GD= first active +VRES[8:0] -1
SD : First active channel: =S0 ; LAST active SD= first active +HRES[7:3]*8-1
EX :128X272
GD: First G active = GO
LAST active GD= 0+272-1= 271; (G271)
SD : First active channel: =S0
LAST active SD=0+16*8-1=127; (S127)
Restriction
8.2.31 R62H (TSGS): Source & gate start setting
R62H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
TSGS W 0 0 1 1 0 0 0 1 0 62H
15 Parameter W 1 S_Stat (9) | S_Start (8) 00h
2" parameter W 1 S Sart(7) | S_Start (6)| S_Start (5)| S_Start (4)| S_Start (3) - - - 00h
3" parameter W 1 gscan G_Start (9)| G_Start (8), ooh
4" Parameter W 1 G_Sart (7) | G_Start (6)| G_Start (5)| G_Start (4)| G_Start (3)| G_Start (2)| G_Start (1)| G_Start (0) 00h

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

o -The ®mmand define as follows:
Description
1.S_Start [8:0] describe which source output line is the first date line
2.G_Start[8:0] describe which gate line is the first scan line

3. gscan :Gate scan select
0: Normal scan
1: Cascade type 2 scan

Restriction S_Start should be the multiple of 8
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10.2.32 R70H (REV): REVISION register

R70H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
REV W 0 0 1 1 1 0 0 0 0 70H
15t Parameter R 1 REV[7] REV[6] REV[5] REV[4] REV[3] REV[2] REV[1] REV[0] )
2" parameter R 1 | REVI1S] | REV[14] | REV[13] | REV[12] | REV[1l] | REV[10] REV[9] REV[8] i
NOTE: “-" Don't care, can be set to VDD or GND level
Description -The command defines as:
The LUT_REV is read from OTP address = 0x001.& 0x002
Restriction This command only actives when BUSY_N =“1".
10.2.33 R71H (FLG): Statusregister
R71H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
FLG W 0 0 1 1 0 0 0 1 71H
2,
1% Parameter R 1 - I’C_ERR B'L'J;;N Daia_flag PON POF BUSY_N i

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

Description -The command defines as:
This conmand indicates the IC status. Host can read this data to understand the IC status.
1st Parameter:
Bit Function
5 12C master error status
4 12C master busy status (low active)
3 Driver has already received one frame data
2 PON
0: Not in PON mode
1: In PON mode
1 POF
0: Not in POF mode(default)
1: In POF mode
0 Driver busy status(low active)
Restriction User can send this command in any time. It doesn’t have restriction of BUSY_N.
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10.2.34 R80H (AMYV): Auto Measure VCOM register

R80H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
AMV w 0 1 0 0 0 0 0 0 0 80 H
15t Parameter W 1 - - AMVT[1] | AMVT[O] XON AMVS AMV AMVE 10h
NOTE: “-” Don't care, can be set to VDD or GND level
Description -The command defines as:
Thiscommand indicates the IC status. Host can read this data to understand the IC status.
1st Parameter:
Bit Function
0 AMVE: Auto Measure Vcom Setting
0: Auto measure VCOM disable (default)
1: Auto measure VCOM enable
1 AMV: Analog signal
0:Get Vcom value from R81h(default)
1:Get Vcom value in analog signal
AMVS: setting for Source output of AMV
2 0: Source output OV during Auto Measure VCOM period. (default)
1: Source output VSHR during Auto Measure VCOM period.
XON: setting for all Gate ON of AMV
3 0: Gate normally scan during Auto Measure VCOM period. (default)
1: All Gate ON during Auto Measure VCOM period.
The sensing time of VCOM detection
5-4 00: 3s
01: 5s (default)
10: 8s
11: 10s
Restriction This command only actives when BUSY_N ="“1".
10.2.35 R81H (VV): Vcom Valueregister
R81H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
wW W 0 1 0 0 0 0 0 0 1 (81H)
15 Parameter R 1 - - VV[5] VV[4] VV[3] VV[2] VV[1] VV[0] -

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

Description -The command defines as:

Thiscommand could get the Vcom value

1st Parameter:
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Bit Function
5-0 Vcom value
000000: -0.1V

000001:-0.15Vv

000010:-0.2V

111000:-2.9V

111001:-2.95V

111010:-3.0V

Restriction

This command only actives when BUSY_N = “1".

10.2.36 R82H (VDCS): Vcom_DC Setting register

R82H Bit
Inst/Para RIW | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
VDCS w 0 1 0 0 0 0 0 1 0 82H
1 Parameter w 1 - - VCDS[5] | VCDS[4] | VCDS[3] | VCDS[2] | VCDS[1] | VCDS [0] 1Fh

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

Description -The command defines as:
This mmmand set the VCOM DC value. Driver will base on this value for VCM_DC.
1st Parameter:
Bit Function
5-0 VCOM value
000000: -0.1V
000001:-0.15V
000010:-0.2V
111000:-2.9V
111001:-2.95V
111010:-3.0V
Restriction This command only actives when BUSY_N = “1".
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10.2.37 RAOH (PGM): Program M ode

RAQH Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PTIN W 0 1 0 1 0 0 0 0 0 AOQH
Al W 1 1 0 1 0 0 1 0 1 ASh
NOTE: “-" Don't care, can be set to VDD or GND level
o -The canmand define as follows:
Description
After this command is issued, the chip would enter the program mode.
The mode would return to standby by hardware reset.
The only one parameter is a check code, the command would be executed if check code = 0xA5.
Restriction This command only actives when BUSY_N =“1".
10.2.38 RA1H (APG): Active Program
RA1H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
APG W 0 1 0 1 0 0 0 0 1 AlH
NOTE: “-" Don't care, can be set to VDD or GND level
Description
-The conmand define as follows:
After this command is transmitted, the programming state machine would be activated.
Restriction The BUSY flag would fall to 0 while the programming is cdetgd.
10.2.39 RA2H (ROTP): Read OTP Data
RA2H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
ROTP w 0 1 0 1 0 0 0 1 0 A2H
1% Parameter R 1 Dumny -
2" Parameter R L Thedata of address 0x000 in the OTP -
3" Parameter R ! Thedata of address 0x001 in the OTP -
4" Parameter R ! -
th
& ez R 1 The da& of address (n-1) in the OTP -
6"~ (m-1)" Parameter R 1 i
th
i Palre e R 1 The daa of address (n) in the OTP -

NOTE: “-” Don't care, can be set to VDD or GND level
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-The command define as follows:

Description
The command is used for reading the content of OTP for checking the data of programming.
The value of (n) is depending on the amount of programmed data, the max address = OxFFF.
( Supply Power, Reset )
Into Program Mode P
(RAOH)) -
Y
Write data(R10H)
*Apply VPP=7.75V
. SET_OTP_BANK (RF1H) &
Activate program (RA1H) Remap LUT (RFOH)
emove VPP
Calculate Checksum
(RF3H) ROTP (RA2H)
Read Checksum
. y Power off (RO2H)then
information(RF2H) ( power on (RO4H) )
Apply VPP=7.75V
Program Checksum to
OTP(REFH)
IRemove VPP
correct ? Fail
Pas:
( Finish, Reset )
The ®quence of programming OTP
Restriction This command only actives when BUSY_N =“1".

10.2.40 REOH (CCSET): Cascade Setting

REOH Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
CCSET W 0 1 1 1 0 0 0 0 0 EOH
\W 1 - - - - - - TSFIX CCEIN 0oh

1% Parameter

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

This command is used for cascade.

1%t Parameter:

Bit

Output clock enable/disable.

0: Output OV at CL pin. (default)

1: Output clock at CL pin for slave chip.

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.

Restriction

This command only actives when BUSY_N =“1".

10.2.41 RE5H (TSSET): Force Temperature

RE5SH Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
TSSET w 0 1 1 1 0 0 1 0 1 E5H
1% Parameter w 1 TS SET[7] | TS_SET[6]| TS_SET[5]| TS_SET[4]| TS_SET[3]| TS_SET[2]| TS_SET[1]| TS_SET[0]| 4,
NOTE: “-" Don't care, can be set to VDD or GND level
Description -The conmand define as follows:
This command is used to fix the temperature value of master and salve
Restriction
10.2.42 RE6H (LVSEL): LVD voltage Select
RE6H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
Select LVD Voltage| W | © 1 1 1 0 0 1 1 0 E6H
W 1 LVD_SEL[1|LVD_SEL[0]
1% Parameter ] 11h

Descripton LVD_SEL[1:0]: Low power Voltage selection
LVD_SEL[1:0] LVD value
00 <22V
01 <23V
10 <24V
11 <25V
Restriction
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10.2.43 RE7H (PBC): Panel Break Check

RE7H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
Select LVD Voltage| W | © 1 1 1 0 0 1 1 1 E7H
1° Parameter R 1 PTA -
This command is used to enable panel check, and to disable after reading result.
Description 1% Parameter:
Bit PSTA
0 Panel check fail (panel broken).
1 Panel check pass
Restriction
10.2.44 RE8H (PWYS): Power Saving
RE8H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
Power Saving w 0 ! L L 0 ! 0 0 0 E8H
Sparameter | W | 1 VCO?')\;'—W[ VCO'\]"—W[Z VCO;?—W[ VCOC')\?—W[ SD_W[3] | SD_W[2] | SD_W[1] | SD_W[O] |  oon

Description

This command is set for saving power during refreshing period. If the output voltage of VCOM / Source is from negative to ppsitive or

from positive to negative, the power saving mechanism will be activated. The active period width is defined by the following two

parametersSiParameter:

VVcom_W/[30]: VCOM power saving width (unit = line period)

VCOM_W[3:0]
— -
|

VSYNC '
—H

|
VCOM

|
|

Source

CDI[3:O]:

Frame N Vcom

r
It

-

Frame N Data

SD_WI[3:0} Source power saving width (unit = 660nS)

>_
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$2G[3:0] G2S[3:0]
| lt—p!
Gate I |
| |
L | | |
Source | ’ - : I )
D ' Line N Data | D—< Line N+1 Data
| | ,
I 1 1
: | : ¢ | I I
SD_W[3:0]
Restriction

10.2.45 RE9H (AUTO): AUTO Sequence

RE9H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
AUTO Sequence | W | © 1 1 1 0 1 0 0 1 E9H
1 Parameter w 1 Code[7] Codel[6] Codel[5] Code[4] Code[3] Code[2] Code[1] Codel[p] 00h
Description 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 reserveuce the complexity of host’s control procedure. The sequenge contains

several operations, including PON, DRF, POF, DSLP.

AUTO (0XE9) + Code(0xA5) = (PON->DRF->POF)
AUTO (0XE9) + Code(0xA7) = (PON->DRF->POF->DSLP)

Restriction

10.2.46 REBH (LUT_BACKUPL1 PG): OTP LUT backupl program

REBH Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUT_BACKUP1 PG| W 0 1 1 1 0 1 0 1 1 EBH

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

Description

-The ®mmand define as follows:

After this command is transmitted, the programming state machine would be activated.
Restriction The BUSY flag would fall to O while the programming is completed.
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10.2.47 RECH (LUT_BACKUP1_RD): Read OTP LUT backup1

RECH Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUT_BACKUP1_RD 0 1 1 1 0 1 1 0 0 ECH
1° Parameter R 1 Dummy
2™ Parameter R ! The daa of address 0xA00/0x1600 in the OTP
3“ Parameter R ! The daa of address 0xA01/0x1601 in the OTP
4" Parameter R ! The daa of address 0xA02/0x1602 in the OTP
5" Parameter R ! The dataf address 0xA03/0x1603 in the OTP
6" 256" Parameter| R O
257" Parameter | R ! The datof address OXAFF/OX16FF in the OTP

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

Description

-The commad define as follows:

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

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

C

Supply Power Reset

)

PGM command (into Program Mode)

v

DTM1 command (write data)

v Apply VPP=7.75V

LUT_BACKUP1_PG command

l Remove VPP

LUT_BACKUP1_RD command
(check data)

Pass

Fail

C

Finish, Reset

)

The sequere of programming OTP LUT backupl

Restriction

This command only actives when BUSY_N =“1".
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10.2.48 RESERVEH (LUT_BACKUP2 _PG): OTP LUT backup2 program

RESERVEH Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUT_BACKUP2_PG| W 0 1 1 1 0 1 1 0 1 EDH
NOTE: “-" Don't care, can be set to VDD or GND level
Description
-The conmand define as follows:
After this command is transmitted, the programming state machine would be activated.
Restriction The BUSY flag would fall to O while the programming is completed.
10.2.49 REEH (LUT_BACKUP2_RD): Read OTP LUT backup2
REEH Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUT_BACKUP2 RD| W 0 1 1 1 0 1 1 1 0 EEH
1% Parameter R 1 Dumny
2" Parameter R ! Thedata of address 0xB00/0x1700 in the OTP
3 Parameter R ! Thedata of address 0xB01/0x1701 in the OTP
4" Parameter R ! Thedata of address 0xB02/0x1702 in the OTP
5" Parameter R ! The da of address 0xBO3/0x1703 in the OTP
6" 256" Parameter| R O
257" Parameter R 1

The dah of address 0xBFF/Ox17FF in the OTP

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

Description

-The conmand define as follows:

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

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

Supply Power, Reset

)

v

PGM command (into Program Mode)

v

DTM1 command (write data)

¥ Apply VPP=7.75V

LUT_BACKUP2_PG command

l Remove VPP

LUT_BACKUP2_RD command
(check data)

Pass

Fail

C

Finish, Reset

)

The segence of programming OTP LUT backup2

Restriction

This command only actives when BUSY_N = “1".

10.2.50 REFH (CHKSUM _PG): Checksum Program to OTP

REFH

Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
chksumpc | W | O L L L 0 L 0 L L EFH
Description
This command is used to Program Checksum of LUT Table
Restriction Apply VPP to OTP before use this command
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10.2.51 RFOH (RM_LUT_CMD): Remap LUT command

RFOH Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
RM_LUT_CMD w 0 1 1 1 1 0 0 0 0 FOH
rmp2_table [rmp2_table_[rmp2_table_[rmp2_table |
1% Parameter W 1 - - - tr10_lut_en 1Fh
sell3] |sel[2] sel[1] sel[0]
rmpl_table [rmpl_table_[rmpl_table [rmpl_table |
2" Parameter w 1 - - - tr9_lut_en 1Fh
sell3] |sel[2] sel[1] sel[0]

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

Description The command is used for indicating backup OTP blocks to remap for LUTs
OTP Bank O OTP Bank 1
Addr (hex) Addr (hex)

(3K Bytes) (3K Bytes)
00h~0Fh Temp. segment C00h~COFh Temp. segment
20h~60h Default setting C20h~C60h Default setting

100h TRO WF D0Oh TRO WF

200h TR1 WF EQOh TR1 WF

300h TR2 WF FOOh TR2 WF

400h TR3 WF 1000h TR3 WF

500h TR4 WF 1100h TR4 WF

600h TR5 WF 1200h TR5 WF

700h TR6 WF 1300h TR6 WF

800h TR7 WF 1400h TR7 WF

900h TR8 WF 1500h TR8 WF

A00h TR9 WF / Backup 1 1600h TR9 WF / Backup 1
BOOh TR10 WF / Backup 2 1700h TR10 WF / Backup 2

1%t Parameter:

trl0_lut_en:

Value Function

1 OTP Address BOOh~BFFh is used as “TR10 WF”

0 OTP Address BOOh~BFFh is used as “Backup 27,

And you can replace one of TRO ~TR9.

rmp2_tab_sel [3:0] :

Only be functional when tr10_lut_en is set “0”, target LUTs to be replaced is shown below
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Value Target LUTs
0001 TRO
0010 TR1
0011 TR2
0100 TR3
0101 TR4
0110 TR5
0111 TR6
1000 TR7
1001 TR8
1010 TR9
1011~1111 None

2" Parameter

tr9 lut en:

Value Function

1 OTP Address BOOh~BFFh is used as “TR9 WF”"

0 OTP Address BOOh~BFFh is used as “Backup 1,

And you can replace one of TRO ~TR8.

rmpl_tab_sel[3:0]

Only be functional when tr9_lut_en is set “0”, target LUTSs to be replaced is shown below

Value Target LUTs
0001 TRO
0010 TR1
0011 TR2
0100 TR3
0101 TR4
0110 TR5
0111 TR6
1000 TR7
1001 TR8
1010~1111 None

Notice : If rmpl_tab_sel = rmp2_tab_sel, the control hardware will reload “backup 1” block to replace target LUT.
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Restriction

10.2.52 RF1H (SET_OTP_BANK): Set OTP program bank

RF1H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
seT ot Bank | W | O ! ! ! ! 0 0 0 ! F1H
1 Parameter W 1 - - - - LUT_bankO| reg_bank0 03h
This command is used to set program bank for registers and LUTs
Description
OTP Bank 0 OTP Bank 1
Addr (hex) Addr (hex)
(3K Bytes) (3K Bytes)
00h~0Fh Temp. segment C00h~COFh Temp. segment
20h~60h Default setting C20h~C60h Default setting
100h~BFFh LUTs DO0Oh~17FFh LUTs
reg_bak :
Value Function
1 Program “Temp. segment” and “Default Setting” in bank 0
0 Program “Temp. segment” and “Default Setting” in bank 1
LUT_bark:
Value | Function
1 Program “LUTSs” in bank 0
0 Program “LUTs” in bank 1
Restriction
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10.2.53 RF2H (RD_CHKSUM): Read checksum information

RF2H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code

RD_CHKSUM w 0 1 1 1 1 0 0 1 0 F2H
15t~g" Parameter R 1 Checksim from “TRO WF” to “TR8 WF” )

10" Parameter R 1 Checksim of “TR9 WF / backup 1” )

11" Parameter R 1 Checksim of “TR10 WF / backup 2" )

12" Parameter R 1 Checksim comparison result from “TRO WF” to “TR7 WF” }

13" Parameter R 1 Checksim comparison result from “TR8” and “TR10 WF / backup 2" 3

This command is to read checksum information from OTP.
Description 15'to 11" Parameter : Checksum from “TRO WF” to “TR10 WF / backup 2”
12" Parameer

D7 D6 D5 D4 D3 D2 D1 DO
fault_TR7 | fault_TR6 | fault_TR5 | fault_TR4 | faull_TR3 | faull_TR2 | faultTR1 | fault_TRO

13" Parameter

D7 | D6 | D5 | D4 | D3 D2 DO
- - - - - fault_TR10 / fault_backup?2 fault_TR9 / fault_backup]| fault_ TR9

definition of fault TRx / fault_backup_x

Value Function

0 Checksum comparison : Equal

1 Checksum comparison : Not Equal

Restriction

10.2.54 RF3H (CAL_CHKSUM): Calculate Checksum

RF3H Bit
Inst/Para RIW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
CALcHksum | W | O 1 1 1 1 0 0 1 1 F3H
Description

This command is used to Calculate Checksum of LUT Table

Restriction
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10-3) Register restriction

Register Refred restriction BUSY_N flag
ROOH(PSR) X No action
RO1H(PWR) X No action
RO2H(POF) X Flag
RO3H(PFS) X No action
R0O4H(PON) X Flag
RO5H(PMES) X No action
RO6H(BTST) X No action
RO7H(DSLP) X Flag
R10H(DTM1) X No action
R11H(DSP) Valid only read Flag
R12H(DRF) X Flag
R13H(DTM2) X No action
R14H(PDTM1) X No action
R15H(PDTM2) X No action
R16H(PDRF) X Flag
R20H(LUTC) X No action
R21H(LUTWW) X No action
R22H(LUTBW/LUTR) X No action
R23H(LUTWB/LUTW) X No action
R24H(LUTBB/LUTB) X No action
R25H(LUTC Option) X No action
R26H(SET_STG) Valid in BWR mode No action
R30H(OSC) X No action
R40H(TSC) Valid only read Flag
R41H(TSE) X No action
R42H(TSW) X No action
R43H(TSR) Valid only read Flag
R50H(CDI) X No action
R51H(LPD) Valid only read No action
R60H(TCON) X No action
R61H(TRES) X No action
R62H(TSGS) No action
R70H(REV) Valid only read No action
R71H(FLG) Valid only read No action
R80OH(AMV) Flag
R81H(VV) Valid No action
R82H(VDCS) X No action
RAQH(PGM) X No action
RA1H(APG) X Flag
RA2H(ROTP) X Flag
RESH(TSSET) X No action
RE6H(LVSEL) X No action
RE7H (PBC) Valid (only read) No action
RE8H (PWS) X No action
RE9H (AUTO): Valid in standby Flag
REBH X No action
RECH X Flag
REEH X No action
REFH X Flag
REFH (CHKSUM_PG) X No action
RFOH (RM_LUT_CMD) X No action
RF1H (SET_OTP_BANK) X No action
RF2H (RD_CHKSUM) Valid only read No action
RF3H (CAL_CHKSUM) X Flag

PAGE 73



3.7inch e-Paper

11. Reference cir cuit

VSS
GDR

RESE
VSHR
TSCL
TSDA
BS1
BUSY_N
RST_N
DC
csB
scL
SDA
VCI
VClI
VsS
VDD_18V
VOTP
VSH
VGH
VsL
VGL
VCOM

Option tenperature sensor:

Q1
Si1308EDL
: s
L '
2
3
4
—_—
5 C2H1uFf25\a’ I R <
6 — 2.20hm 5
7 : = TSCL
8 > TSDA L
9 < BS1
o~
5 > BUSYN
¥ - RST_N
> ~ DC
o CSB EPDVCI
13 ,::I LA c3
14 SCL 47uH 1UF/50V
15 > SDA A |
. I
16 [ l D1 D2 D3
17 c5 = g .y MBRO503  y MBRO0503 4o MBRO503
18 C4 I I TuF25V 1uF/25V 1UF/25V
19 C1 | 1uF25v
20 C7 || 1uF25v 1 1
21 ! N -
22 C8 | 1uF/25v 1
23 ]
24
09H1uF;25v L o L 10
4.TuF/50V 4. TUF/50V]
EPD VCI
L RTY
TSDA 2 ?ni = ETBK S 4K
T3CL RO402 RO402 RO402
1 8
Soe WOD
= % SCL AD E
108 Al g
GND A2
s
’ = LM75 =
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12. Handling, safety and environment requirements

WARNING

The display TFT may break when it is dropped or bumped on a hard surface. Handle with care. Should the displa
break, do not touch the electrophoretic material. In case of contact with electrophoretic material, wash with water
and soap.

CAUTION

The display module should not be exposed to harmful gases, such as acid and alkali gases, which corrode
electronic components.

Disassembling the display module can cause permanent damage and invalidate the warranty agreements.

Observegeneral precautions that are common to handling delicate electronic components. The TFT can break ant
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 |n the
characteristics sections of the specification is not implied. Exposure to limiting values for exterided
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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13. Reliability test

(non-operating)

(Contact mode)+/-8kV (Test in active area

lI?C 62179, IEC 62180

TEST CONDITION METHOD
High-Temperature Operation T = +40°C, RH = 30% for 240 hrs IEC 60 068-2-PBp
2 Low-Temperature Operation T = 0°C for 240 hrs(150sec turn page) IEC 60 068-2-2Ab
. T = +60°C, RH=40% for 240 hrs
3 High-Temperature Storage (Test In White Pattern) IEC 60 068-2-2Bp
T = -25°C for 240 hrs
4 Low-Temperature Storage (Test In White Pattern) IEC 60 068-2-1Ab
5 _High-Temperature, T = +40°C, RH = 80% for 168 hrs IEC 60 068-2-3CA
High-Humidity Operation
High Temperature, T =+50C, RH=80% for 240 hrs
6 High- Humidity Storage (Test In White Pattern) IEC 60 068-2-3CA
-25°C = +607C, 50 Cycles
7 Temperature Cycle 30mins 30 mins IEC 60 068-2-14
(Test In White Pattern)
- 765 Wi/nf for 168hrs,4@
8 Solar Radiation test (Test In White Pattern) IEC60 068-2-5Sa
1.04G, Frequency: 10~500Hz
9 Package Vibration Direction: X,Y,Z Fu!ﬁa?:]tr?tfor
Duration: 1 hours in each direction P
Drop from height of 122 cm on concrete
surface. Full packed for
10 Package Drop Impact Drop sequence: 1 corner, 3 edges, 6 faces shipment
One drop for each.
11 Electrostatic Effect (Air mode)+/-12kV; (Test in active area.)

Actual EMC level to be measureserve on customer application

Note : The protective film must be removed before temperature test.

[Criteria]

In the standard conditions, there is not display function NG issue occurreserve.
(Including : line defect, no image) All the cosmetic specification is judged before
the reliability stress.
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14. Border definition and scan direction

Ve Border(1.3mm)

AA

TOP VIEW

AlO IC

FPC
{golden finger)
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15. Packing
TBD
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