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1. OVERVIEW

2.15inch e-Paper (G) is a reflective electrophoretic technology display module on an active

matrix TFT substrate. The panel is capable of displaying black, white, yellow and red images
depending on the associated lookup table used. The circuitry on the panel includes an integrated
gate and source driver, timing controller, oscillator, DC-DC boost circuit, and memory to store the

frame buffer and lookup tables, and additional circuitry to control VCOM and BORDER settings.
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2. FEATURES

Highlight Red and Yellow color

High contrast

High reflectance

Ultra wide viewing angle

Ultra low power consumption

Pure reflective mode

Bi-stable display

Antiglare hard-coated front-surface
Low current deep sleep mode

On chip display RAM

Waveform stored in On-chip OTP
Serial peripheral interface available
On-chip oscillator

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

I2C signal master interface to read external temperature sensor

SRR R RN TR PSP SR R e T

Available in COG package




Halreﬂo\v{e%?eh\'oedeoE 2.15inch e-Paper (G)

User Manual

3. MECHANICAL SPECIFICATION

Parameter Specification Unit Remark
Screen Size 2.15 Inch
Display Resolution 160(H) x 296(V) Pixel DPI:156
Active Area 26 x 48.1 mm
Pixel Pitch 0.1625 x 0.1625 mm
Pixel Configuration Rectangle
Outline Dimension 31.8(H)x60.8(V)x1.0(D) mm
Weight 3.6+0.5 g
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4. MECHANICAL DRAWING OF EPD MODULE
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5. INPUT/OUTPUT PIN ASSIGNMENT

NO. Name 110 Description Remark
1 NC Do not connect with other NC pins Keep Open
2 GDR (0] This pin is N-MOS gate control
3 RESE P Current sense input for control loop
4 NC NC Do not connect with other NC pins Keep Open
5 VSPL P Positive source voltage

I2C clock for external temperature sensor

6 TSCL (0] (I*C interface need external pull high resistance.)

Must pull high or low if not used.

I2C data for external temperature sensor
7 TSDA I/O (I*C interface need external pull high resistance.)
Must pull high or low if not used. (Default low)

8 BS | Input interface setting
9 BUSY_N (0] This pin indicates the driver status
10 RST_N I Global reset pin.Low reset. (normal pull high)
11 DC | Serial communication Command/Data input
12 CSB | Serial communication chip select
13 SCL | Serial communication clock input
14 SDA I/0 Serial communication data input
15 VvDDIO P IO voltage supply
16 VDD P Digital/Analog power
17 VSS P Ground
18 | VDD_15V P 1.5V voltage input & output
19 VMTP P MTP program power(10.1V)
20 VSP P Positive source voltage
21 VGP P Positive gate voltage
22 VSN P Negative Source driving voltage
23 VGN P Negative gate voltage
24 VCOM (0] VCOM driving voltage

Note: I: Input, O: Output, P: Power, D: Dummy, S: Shorted line, M: Mark, Pl: Power input, PO: Power

output, I/O: Input / Output. PS: Power Setting, C: Capacitor pin.
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6. ELECTRICAL CHARACTERISTICS

6.1 ABSOLUTE MAXIMUM RATING

Parameter Symbol Rating Unit
VDD,
Logic supply voltage AVDD,VDDIO, -0.3to +6.0 Vv
vDD1,VPP
Logic Input voltage Vi -0.3 to VDDIO +0.3 \%
Operating Temp range TOPR 0 to +40 °C
Storage Temp range TSTG -25 to+70 °C
Optimal Storage Temp TSTGo 2312 °C
Optimal Storage Humidity HSTGo 55+10 %RH

Note: Absolute Maximum Ratings are stress ratings. Stresses in excess of these ratings can cause

permanent damage to the device. Functional operation of the device at these or any other

conditions beyond those indicated in the operational sections of this data sheet is not implied.

Exposing device to the absolute maximum ratings in a long period of time may degrade the

device and affect its reliability.
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6.2 PANEL DC CHARACTERISTICS

Applicable
Parameter Symbol Condition pppin Min. | Typ. Max. Unit
Single ground Vss - - 0 - \
Logic suppl
gic SUPPY Vio - VIO 23 | 33| 36 | v
voltage
Core logic voltage Vbp VDD 2.3 3.3 3.6 \Y,
High level input
Vi - - 0.7Vio - VIO \Y
voltage
Low level input
Vi - - GND - 0.3vDD Vv
voltage
High level output
VoH IOH = 400uA - Vi0-0.4 - - V
voltage
Low level output GND
VoL IOL = -400uA - GND - \Y,
voltage +0.4
Typical power Prve V¢ =3.3V - - TBD - mw
Deep sleep mode Pstpy Ve =3.3V - - 0.003 - mw
Typical operatin
ypicatoperaing | oor Ve Ve =3.3V ; - | 8D ; mA
current
Image update time - 25°C - - 26 - sec
Stand-by current Ist V¢ - 5
- uA

Notes: 1. The typical power is measured with following transition from horizontal 4 scale

pattern to vertical 4 scale pattern.

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

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

3. Electrical measurement: Multimeter
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6.3 AC CHARACTERISTICS

6.3.1 MCU INTERFACE SELECTION

The 3-wire/4-wire serial port as communication interface for all the function and command
setting. 3-wire/4-wire engine act as a “slave mode” for all the time, and will not issue any command to
the 3-wire/4-wire bus itself. Under read mode, 3-wire/4-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 ignored by 3-wire/4-wire engine during write operation, and should be
ignored during read operation also. During read operation, external controller should float SDA pin
under “Hi-Z phase” and “Data phase”.

6.3.2 MCU SERIAL INTERFACE (4-WIRE SPI)

€SB —— j[— 4 —)’&
VIL 3 il
yig
Tess |, Tsevew Tesu " Teuw |
Tscc
VIH Tsiw Zl_)\—j/ ‘)ZL 4 A\t—‘
SCL ‘“Jﬁb c th_,/ sz
Toes _ Toen

oig 0 5 X

Tsos | Tsou
/'
SDA VIF
e ﬁ D7 k b X s X X m X

4 pin serial interface characteristics(write mode)

CSB THILAX ) #F //ﬁ’&r

Tess Tscvew Tesu T
" Tscc
e A U U
SCL JTSHWJ 7 7 ™
Toes Tocn
- g \
D/C / ) . (
ACC ACC Tou
‘—ﬂ -

(S(?@T)—Z D7 X D6 X D5 X: //// X DO JK

4 pin serial interface characteristics(read mode)

CSB —
I I I [
o scu V[T O I I I I mmoommm mmmmmmmo_
(MPU to 3¢t —— I i i
Driver) |
D/C —I I :
- . PR | i
N OO0 @ C CCCCCOC ST CCCCCOT,
Command e parameter et — — — > parameter
e =
CSBcanbe “H” between parameter/ CSBcanbe “H"” between parameter/
command. And SCL, SDA, D/C are invalid parameter. And SCL, SDA, D/C are
during CSB=" H" invalid during CSB=" H"
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6.3.2 MCU SERIAL INTERFACE (4-WIRE SPI)

CSB

VIH

A
Tess | Tscyew ® Tesn

> W
«T

TSDS TSD
VIH //
SDA o DICX D7 X D6 X: X DO X
(DIN) /

3 pin serial interface characteristics (write mode)

CSB — /
VI X 4
// j: I
" Tess . Tsever Tesn Tenw |
VIH TsLR m ‘XL j Y +TSCC
SCL e TSHR N § // L
Jsog) Tsoig
SDA VI 7
/
(DIN) 0 T Ton

*
(DS('))L’;‘T) :ﬁl\[ D7 X D6 X: ///’ X DO }

3 pin serial interface characteristics (read mode)

CsB

| | ! [
(BTF_?JK;SCL SN T GRTGTG6TE6
son | 0o oafoso(osoafonon 0K on(os(od(osonoflont_cHen(oa(os o9(o9(oa oo

Command - e parameter NS parameter »
e
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".
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7. COMMAND TABLE

Address command ; Bit -
RW |D/ICX| D7 D6 D5 D4 D3 D2 D1 DO Code
w 0 0 0 0 0 0 0 0 0 00H
ROOH [ Panel setting (PSR) w 1 RES[1] RES[0] |PST_MODE - up SHL SHD_N RST_N OFh
w 1 LUT_EN - FOPT veMmz | Ts_AuTo | TIEG NORG | VC_LUTZ 09h
w 0 0 0 0 0 0 0 0 1 01H
w 1 > 5 = = V_MODE | VSC_EN | VDS_EN | VDG_EN 07h
w 1 - - - - - - VGPN [1] VGPN [0] 00h
RO1H [Power setting (PWR) w 1 - VSPL_0[6] | VSPL_0[5] | VSPL_0[4] | VSPL_O[3] | VSPL_0[2] | VSPL_O[1] | VSPL_0[0] 00h
w 1 s VSP_1[6] | VSP_1[5] | VSP_1[4] | vSP_1[3] | vSP_1[2] | VSP_1[1] | VSP_1[0] 00h
w 1 - VSN_1[6] | VSN_1[5] | vsN_1[4) | ven_1[3] | vsN_1121 | vsN_1r1] | vsN_1[o] 00h
w 1 . VSPL_1(6] | VSPL_1[5] | VSPL_1[4] | vSPL_1[3] | vSPL_1[2] | vsPL_1[1] | VSPL_1[0] 00h
w 0 0 0 0 0 0 0 1 0 02H
RO2H | Power OFF(POF)
w 1 = 5 % . . . . EDSE 00h
w 0 0 0 0 0 0 0 1 1 03H
RO3H POWer Off sequence w 1 - T_VDPG_OFF[1:0] - T_VDS_OFF[1:0] 00h
Setting(PFS) w 1 VGP_LEN[3:0] VGP_EXT[3:0] 54
w 1 XON_DLY XON_LEN 44
R04H Power ON (PON) w 0 0 0 0 0 0 1 0 0 04H
w 0 0 0 0 0 0 1 1 0 06H
w 1 - . - - PHB_SFT[1:0] PHA_SFT[1:0] 00h
w 1 5 . PHA_ON(5:0] 0zh
ROBH Booster Soft Start w 1 = = PHA_OFF(5:0] 07h
(BTST) w 1 s 5 PHB_ON(5:0] 02h
w 1 - - PHB_OFF[5:0] 07h
w 1 . ) PHC_ON[5:0] 02h
w 1 = 5 PHC_OFF(5:0] 07h
w 0 0 0 0 0 0 1 1 1 07H
RO7H Deep Sleep(DSLP)
w 1 1 0 1 0 0 1 0 1 Ash
Data Start w 0 0 0 0 1 0 0 0 0 10H
RI0H | transmission (DTM) | w 1 # # # # # # # # 00H
w 0 0 0 0 1 0 0 0 1 11H
R11H | Data Stop (DSP)
R 1 Data_flag - - - - - - & ==
R12H Displ:agg:e;fresh : ? 9 o 0 L 0 o 1 AC?DC :12:
VCOM
T Auto sequence w 0 0 0 0 1 0 1 1 1 7H
(AUTO) w 1 Code[7] Code[6] | Codef5] | Code[d] | Codef3] | Codef2] | Code[1] | Codefo] ASh
w 0 0 0 1 1 0 0 0 0 30H
R30H PLL control (PLL)
w 1 " . " ‘ Dyna FR[2:0] 0zh
w 0 0 1 0 0 0 0 0 0 40H
R40H Tecngp:rr:atﬂge(ﬁggor R 1 D107S[7) | DoTs[7] | Demsie] | D7sis] | Derrsi4) | pssE) | pamsiz) | pamsp) =
R 1 D2/Ts9] | DTS DO : . 2 . N -
R41H Temgerat_ure Sensor w 0 0 1 0 0 0 0 0 1 41H
Calibration (TSE) w 1 TSE < g TO[4] TO[3] TO[2] TO[1] TOO] 00h
w 0 0 1 0 0 0 0 1 0 42H
Raoy | Temperature Sensor w 1 WATTR[7] | WATTR[E] | WATTRS] | WATTR[4] | WATTR[3] | WATTR[2] [ WATTR[1] | WATTR[0] 00h
Write (TSW) w 1 WMSB[7] | WMSB[6] | WMSB[5] | WMSBH4] | WMsSB[3] | wMsB[2] | wMsB[1] | wMsBI0] 00h
w 1 WLSB[7] | WLSB[6] | WLSB[5] | WLSB[4] | WLSB[3] | WLSB[2] | WLSB[1] | WLSB[0] 00h
R43H |Temperature Sensor w 0 0 1 0 0 0 0 1 1 43H

10
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Read (TSR) R 1 RMSB[7) | RMSB[6] | RMSB[5] | RMSB[4] | RMSB[3] | RMSB[2] | RMSB[1] | RMSB[0] s
R 1 RLSB[7] | RLse6] | RLsB[S] | RLSBM4] | RLSB[3] | RLSB[2] | RLSB[1] | RLSBIO] =
VCOM and DATA w 0 0 1 0 1 0 0 0 0 50H
R50H |. :
interval setting (CDI) w 1 VvBD[2] VBD[1] VBD([0] DDX coia] coif2] coif1] coi[o] 97h
w 0 0 1 0 1 0 0 0 1 51H
R51H Lowe_r Power
Detection (LPD) R 1 - . - . . . - LPD N
w 0 0 1 1 0 0 0 0 1 61H
w 1 : : - 2 . < HRES(9) | HRES(8) 00h
Resolution
: w 1 HRES(7) | HRES(6) | HRES(5) | HRES(4) | HRES(3) | HRES(2 0 0 00h
R61H setting(TRES) (7) (6) (5) (4) (3) (2)
w 1 2 : . : 5 ; VRES(8) | VRES(0) 00h
w 1 VRES(7) | VRES(6) | VRES(5) | VRES@) | VRES(3) | VRES(2) | VRES(1) | VRES(0) 00h
w 0 0 1 1 0 0 1 0 1 65H
w 1 = 5 = s 5 = s_start(9) | S_start(8) 00h
R65H thsé‘i?”_:;"('gg g’.}?n w 1 S_starl(7) | S_start(6) | S_start(5) | S_start(4) | S_start(3) | S_start(2) 0 0 00h
w 1 3 . s . . . G_start(9) | G_start(8) 00h
w 1 G_start(7) | G_start(6) | G_start(5) | G_start(4) | G_start(3) | G_start(2) | G_start(1) | G_start(0) 00h
w 0 0 1 1 1 0 0 0 0 70H
R 1 0 0 0 0 0 0 1 1 03h
R70H REVISION (REV)
R 1 0 0 0 0 0 0 1 0 02h
R 1 0 0 0 0 0 0 0 1 01h
Auto Measure Vcom o 0 1 g o a 0 0 9 g BOH
R80H
(AMV) w 1 P[1] PI0] AMVT[1] | AMVTIO] XON AMVS AMV AMVE 00h
w 0 1 0 0 0 0 0 0 1 81H
R81H Vcom Value (VV)
R 1 - 6] WV[5] W4] w3l wi2] W] o]
. Vicom_DC Setting w 0 1 0 0 0 0 0 1 0 82H
register(VDCS) w 1 MTP_vCM | vDcsie] | vbcsis) | vocsp) | vocsia) | voesz) | vocsii] | vbesio) 00h
w 0 1 0 0 0 0 0 1 1 83H
w 1 : 1 % . 5 3 HRST(9) | HRsT(8) 00h
w 1 HRST(7) | HRST(6) | HRST(5) | HRST(4) | HRST(3) | HRST(2) 0 0 00h
w 1 : : = - : - HRED(9) | HRED(8) 00h
Eartal o w 1 HRED(7) | HRED(6) | HRED(5) | HRED(4) | HRED(3) | HRED(2) 0 0 00h
R83H
(PTLW) w 1 5 2 . 2 5 : VRST(9) | VRST(8) 00h
w 1 VRST(7) | VRST(6) | VRST(5) | VRST@) | VRST(3) | VRST(2) | VRST(1) | VRST(0) 00h
W 1 _ . B - . : VRST(9) | vRsT(8) 00h
w 1 VRST(7) | VRST(6) | VRST(5) | VRST(4) | VRST(3) | VRST(2) | VRST(1) | VRST(0) 00h
w 1 : s s 2 . : . PMOD 00h
Program
w 0 1 0 0 1 0 0 0 0 90H
RAOH mode(PGM)
Active
w 0 1 0 0 1 0 0 1 91H
RaTH Program(APG) .
Read MTP data w 0 1 0 0 1 0 0 1 0 92H
R92H
(RMTP) R 1 # # # # # # # # 5
w 0 1 0 0 1 1 1 1 0 9EH
R9EH | REVISION2 (REV2)
R 1 0 0 0 0 0 0 0 1 01h
RoFH |Read MTP Reserved| W g 1 0 9 ¥ L i ! 1 b
Bytes(RMRB) R 1 # # # # # 4 # #
| IE ———— w 0 1 1 1 0 0 0 1 1 E3H
ower savin:
o ) w 1 VC?;‘]”—W VC?;‘]"—W VC?”—W VC?&‘?—W so_wi3) | so_wpz) | sp_wpz1 | sb_wio) 00h
w 0 1 1 1 0 0 1 0 0 E4H
RE4H g4 VD_SEL | LVD_SEL
Select(LVSEL) W 1 - " - : £ = P
ROOH Bit
Inst/Para R/W|D/CX| D7 D6 D5 D4 D3 D2 D1 DO Code
PSR w 0 0 0 0 0 0 0 0 0 00H
15 Parameter w 1 RES[1] RES[0] PST_MODE - uD SHL SHD_N RST_N OFh
2" Parameter | W 1 |LUT_EN . FOPT VCMZ |TS_AUTO| TIEG NORG |VC_LUTZ| 0%h

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

11
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Description

-The command defines as :

1% parameter

Bit

Name

Description

RST_N

RST_N function

1: no effect. (default)

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

SHD_N

SHD_N function

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

1 : Booster on. (default)

SHL

SHL function

0: Shift left; First data=Sn—->Sn-1 —...—>S2—Last data=S1.
1: Shift right: First data=S1-—-S2 —...—~Sn-1—Last data=Sn.
(default)

ubD

UD function

0:Scan down; First line=Gn—->Gn-1 —...—>G2—Last line=G1.
1:Scan up; First line=G1—>G2 —...—~Gn-1—Last line=Gn.
(default)

PST_MODE

Power switch operation mode

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

1:Power switching time in the external period before frame
scanning.

RES[1,0]

Resolution setting

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

10: Display resolution is 128x250

11: Display resolution is 112x204

2" parameter

Bit

Name

Description

VC_LUTZ

VCOM status function

0 : No effect

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

NORG

VCOM status function

0 : No effect (default)

1 : After refreshing display, VCOM is tied to GND before power
off

TIEG

VGN power off status function
0 : No effect (default)
1 : Power off, VGN will be tied to GND

TS_AUTO

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

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

VCMZ

VCOM status function
0 : No effect (default)
1:VCOM is always floating

FOPT

FOPT function

0: Scan 1 frame after waveform finished(default)

1: No scan after waveform finished and switch the source channel
output to Hiz.

LUT_EN

LUT selection setting
0 : Using LUT from MTP(default)
1 : Using LUT from register

12
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Priority of VCOM setting: VCMZ > NORG > FOPT > VC_LUTZ

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

Notes:

1. Non-select gate line keep at VGN for DSP/DRF and AMV

2. Dummy source line follow LUTC for DSP/DRF

3. 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. It may have two
condition:0V or floating.

the driver's functions will disable. Source/Gate/Border/VCOM will be released to floating

RO1H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PWR w 0 0 0 0 0 0 0 0 1 01h
1* Parameter | W 1 . - “ - |v_MODE|VSC_EN|VDS_EN [VDG_EN| 07h
2" Parameter | W 1 - * . . 2 - |vePn11|vePno]| ooh
3" Parameter | W 1 : VSPL_0 [6:0] 00h
4" Parameter | W 1 A VSP_1 [6:0] 00h
5" Parameter | W 1 - VSN_1[6:0] 00h
6" Parameter | W 1 . VSPL_1 [6:0] 00h
NOTE: “-” Don’t care, can be set to VDD or GND level
Description -The command defines as :
1% Parameter:
Bit Name Description
Gate power selection.
0 VDG_EN 0 : External gate power from VGP/VGN pins.
1 : Internal DCDC function for generate VGP/VGN. (default)
Source power selection.
1 VDS_EN 0 : External source power from VSP/VSN pins.
1 : Internal regulator function for generate VSP/VSN (default)
Source LV power selection.
z VEC EN 0 : External source power from VSPL pins.
- 1 : Internal regulator function for generate VSPL (default)
Source Power switching mode.
3 V_MODE 0: ModeO(default)
1: Mode1
2nd Parameter:
Bit Name Description
VGPN Voltage Level.
00: VGP=20 v, VGN=-20v (default)
1-0 VGPN 01: VGP=17 v, VGN=-17v
10: VGP=15 v, VGN=-15v
11: VGP=10 v, VGN=-10v

13
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3rd & 4th & 6th Parameter: Internal VSP_1/VSPL_0/ VSPL_1 power selection
Bit | Name Description
Internal VSP & VSPL power selection.
bit[6:0] Voltage(V) bit [6:0] Voltage(V) bit [6:0] Voltage(V)
0000000 |00h 3 0101001 | 29h 7.1 1010010 | 52h 1.2
0000001 |01h 3.1 0101010 | 2Ah 7.2 1010011 | 53h 1.3
0000010 |02h 3.2 0101011 | 2Bh 7.3 1010100 | 54h 1.4
0000011 |03h 3.3 0101100 |2Ch 7.4 1010101 | 55h 1.5
0000100 |04h 3.4 0101101 |2Dh 7.5 1010110 | 56h 1.6
0000101 |05h 35 0101110 |2Eh 7.6 1010111 [ 57h 1.7
0000110 |06h 36 0101111 |2Fh 7.7 1011000 | 58h 1.8
0000111 |07h 37 0110000 | 30h 7.8 1011001 | 59h 1.9
0001000 |08h 3.8 0110001 | 31h 7.9 1011010 | 5Ah 12
0001001 |09h 3.9 0110010 | 32h 8 1011011 [5Bh| 12.1
0001010 |0Ah 4 0110011 | 33h 8.1 1011100 [5Ch| 12.2
0001011 |0Bh 4.1 0110100 | 34h 8.2 1011101 [5Dh| 12.3
0001100 |0Ch 4.2 0110101 | 35h 8.3 1011110 |5Eh| 124
0001101 |0Dh 4.3 0110110 | 36h 8.4 1011111 |5Fh| 125
0001110 |OEh 4.4 0110111 | 37h 8.5 1100000 | 60h | 12.6
0001111 |OFh 45 0111000 | 38h 8.6 1100001 | 61h| 127
0010000 | 10h 4.6 0111001 |39h 8.7 1100010 | 62h| 12.8
0010001 |11h 4.7 0111010 |3Ah 8.8 1100011 [63h| 129
VSSF:J 0010010 |12h 4.8 0111011 |3Bh 8.9 1100100 | 64h 13
vspeL o || 0010011 |13h 4.9 0111100 |3Ch 9 1100101 | 65h |  13.1
6-0 & [ oo10100 [14h 5 0111101 |3Dh 9.1 1100110 [66h| 13.2
VSPL_1 |"0010101 [15h] 5.1 0111110 |3ER| 9.2 1100111 |67h| 13.3
0010110 |16h 5.2 0111111 | 3Fh 9.3 1101000 | 68h| 13.4
0010111 [17h 5.3 1000000 |40h 9.4 1101001 |69h| 135
0011000 | 18h 5.4 1000001 [41h 9.5 1101010 |6Ah| 136
0011001 |19h 5.5 1000010 | 42h 9.6 1101011 [6Bh| 13.7
0011010 [1Ah 56 1000011 | 43h 9.7 1101100 [6Ch| 13.8
0011011 [1Bh 57 1000100 |44h 9.8 1101101 [6Dh| 13.9
0011100 |1Ch 58 1000101 | 45h 9.9 1101110 | 6Eh 14
0011101 |1Dh 5.9 1000110 | 46h 10 1101111 |6Fh|  14.1
0011110 |1Eh 6 1000111 |47h|  10.1 1110000 [70h| 14.2
0011111 |1Fh 6.1 1001000 [48h| 10.2 1110001 [71h| 14.3
0100000 |20h 6.2 1001001 [49h| 10.3 1110010 [72h| 14.4
0100001 |21h 6.3 1001010 [4Ah| 10.4 1110011 |73h| 145
0100010 |22h 6.4 1001011 |4Bh| 105 1110100 [ 74h| 14.6
0100011 |23h 6.5 1001100 |4Ch| 10.6 1110101 [75h| 14.7
0100100 |24h 6.6 1001101 |4Dh| 10.7 1110110 | 76h| 14.8
0100101 |25h 6.7 1001110 |4Eh| 10.8 1110111 | 77h| 149
0100110 |26h 6.8 1001111 [4Fh| 109 1111000 | 78h 15
0100111 |27h 6.9 1010000 | 50h 1
other 15
0101000 |28h 7 1010001 | 51h 11.1
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5th Parameter: Internal VSN_1 power selection

Bit | Name Description
Internal VSN power selection.

bit[6:0] Voltage(V) bit [6:0] Voltage(V) bit [6:0] Voltage(V)

0000000 |00h -3 0101001 |29h | -7.1 1010010 | 52h| -11.2
0000001 [01h| -3.1 0101010 |2Ah| -7.2 1010011 | 53h| -11.3
0000010 [02h| -3.2 0101011 |2Bh| -7.3 1010100 | 54h| -11.4
0000011 [03h| -3.3 0101100 |2Ch| -7.4 1010101 | 55h| -11.5
0000100 [04h| -3.4 0101101 |2Dh| -7.5 1010110 | 56h| -11.6
0000101 [05h| -35 0101110 [2Eh| -7.6 1010111 |57h| -11.7
0000110 [06h| -3.6 0101111 |[2Fh| -7.7 1011000 | 58h| -11.8
0000111 [07h| -3.7 0110000 |30h| -7.8 1011001 | 59h| -11.9
0001000 (08h| -3.8 0110001 |31h| -7.9 1011010 | 5Ah -12
0001001 [09h| -3.9 0110010 | 32h -8 1011011 |5Bh| -12.1
0001010 |0Ah -4 0110011 [33h| -8.1 1011100 |5Ch| -12.2
0001011 [OBh| -4.1 0110100 |34h| -8.2 1011101 |5Dh| -12.3
0001100 [O0Ch| 4.2 0110101 |35h| -8.3 1011110 |5Eh| -12.4
0001101 [ODh| 4.3 0110110 [36h | -8.4 1011111 |5Fh| -12.5
0001110 [OEh| -4.4 0110111 (37h| -85 1100000 | 60h | -12.6
0001111 [OFh| 45 0111000 [38h| -8.6 1100001 | 61h| -12.7
0010000 [10h| -4.6 0111001 (39h| -8.7 1100010 | 62h| -12.8
0010001 [11h| 4.7 0111010 [3Ah| -8.8 1100011 | 63h| -12.9
0010010 [12h| -4.8 0111011 |[3Bh| -8.9 1100100 | 64h 13
0010011 [13h| 4.9 0111100 |3Ch -9 1100101 | 65h | -13.1

6-0 | VSN_1 \"5010100 [14n| -5 0111101 [3Dh| -91 | 1100110 |66h| -13.2
0010101 [15h| -5.1 0111110 |3Eh| -9.2 1100111 |67h| -13.3
0010110 [16h| -52 0111111 [3Fh| -93 1101000 | 68h | -13.4
0010111 [17h| 5.3 1000000 [40h | -9.4 1101001 | 69h| -13.5
0011000 [18h| -54 1000001 [41h| -9.5 1101010 |BAh| -13.6
0011001 [19h| 55 1000010 [42h| -9.6 1101011 |6Bh| -13.7
0011010 [1Ah| -56 1000011 [43h| -9.7 1101100 |6Ch| -13.8
0011011 [1Bh| 5.7 1000100 (44h| -9.8 1101101 |6Dh| -13.9
0011100 [1Ch| -58 1000101 [45h | -9.9 1101110 |BEh -14
0011101 [1Dh| -5.9 1000110 | 46h -10 1101111 |6Fh| -14.1
0011110 [1Eh -6 1000111 |47h| -10.1 1110000 | 70h | -14.2
0011111 [1Fh| -6.1 1001000 [48h | -102 | 1110001 [71h| -14.3
0100000 [20h| -6.2 1001001 [49h | -10.3 | 1110010 [72h| -14.4
0100001 [21h| -6.3 1001010 [4Ah| -104 | 1110011 [73h| -14.5
0100010 [22h| -6.4 1001011 [4Bh| -10.5 | 1110100 |74h| -14.6
0100011 [23h| -65 1001100 [4Ch| -10.6 | 1110101 |75h| -14.7
0100100 [24h| -6.6 1001101 [4Dh| -10.7 | 1110110 |76h| -14.8
0100101 [25h| -6.7 1001110 |4Eh| -10.8 | 1110111 |77h| -14.9
0100110 [26h| -6.8 1001111 [4Fh| -10.9 | 1111000 |78h -15
0100111 [27h| -6.9 1010000 |50h -11
0101000 |28h -7 1010001 [51h| -7.1 other 15
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5th Parameter: Internal VSN_1 power selection
Bit | Name Description
Internal VSN power selection.
bit[6:0] Voltage(V) bit [6:0] Voltage(V) bit [6:0] Voltage(V)
0000000 |00h -3 0101001 | 29h 7.1 1010010 | 52h | -11.2
0000001 |01h| -3.1 0101010 |2Ah| 7.2 1010011 | 53h| -11.3
0000010 |02h| -3.2 0101011 |2Bh| -7.3 1010100 | 54h| -11.4
0000011 |03h| -3.3 0101100 |2Ch| -7.4 1010101 | 55h| -11.5
0000100 |04h| -3.4 0101101 |2Dh| -7.5 1010110 | 56h| -11.6
0000101 |05h| -3.5 0101110 [2ER| -7.6 1010111 |57h| -11.7
0000110 |06h| -3.6 0101111 |2Fh| -7.7 1011000 | 58h| -11.8
0000111 |07h| -3.7 0110000 | 30h -7.8 1011001 | 59h| -11.9
0001000 |08h| -3.8 0110001 | 31h -7.9 1011010 | 5Ah -12
0001001 |09h| -3.9 0110010 | 32h -8 1011011 |5Bh| -12.1
0001010 |0Ah -4 0110011 |33h -8.1 1011100 |5Ch| -12.2
0001011 |0Bh| -4.1 0110100 | 34h -8.2 1011101 |5Dh| -12.3
0001100 |OCh| -4.2 0110101 | 35h -8.3 1011110 |5Eh| -12.4
0001101 |ODh| -4.3 0110110 | 36h 8.4 1011111 |5Fh| -125
0001110 |OEh| -4.4 0110111 | 37h -85 1100000 | 60h| -12.6
0001111 |OFh| 4.5 0111000 | 38h -8.6 1100001 | 61h| -12.7
0010000 |10h| -4.6 0111001 |39h -8.7 1100010 | 62h| -12.8
0010001 |11h| -4.7 0111010 [3Ah| -8.8 1100011 |63h| -12.9
0010010 |12h| -4.8 0111011 |3Bh| -8.9 1100100 | 64h -13
0010011 |13h| -4.9 0111100 |3Ch -9 1100101 | 65h| -13.1
6-0 | VSNLT Fop10100 [14n| -5 0111101 |3Dh| 9.1 | 1100110 |66h| -13.2
0010101 |15h| -5.1 0111110 |3Eh| 9.2 1100111 |67h| -13.3
0010110 |16h| -5.2 0111111 [3Fh| -9.3 1101000 | 68h| -13.4
0010111 |17h| -53 1000000 |40h 9.4 1101001 | 69h| -13.5
0011000 |18h| -5.4 1000001 |41h 9.5 1101010 |6Ah| -13.6
0011001 |[19h| -55 1000010 |42h 9.6 1101011 |6Bh| -13.7
0011010 |1Ah| -56 1000011 | 43h 9.7 1101100 [6Ch| -13.8
0011011 |[1Bh| -5.7 1000100 | 44h 9.8 1101101 |6Dh| -13.9
0011100 |[1Ch| -5.8 1000101 |45h 9.9 1101110 | 6Eh -14
0011101 [1Dh| -5.9 1000110 | 46h -10 1101111 |6Fh| -14.1
0011110 |1Eh -6 1000111 |47h| -10.1 1110000 | 70h| -14.2
0011111 |1Fh| -6.1 1001000 [48h | -10.2 | 1110001 |71h| -14.3
0100000 |20h| -6.2 1001001 [49h | -10.3 | 1110010 |72h| -14.4
0100001 |21h| -6.3 1001010 [4Ah| -10.4 1110011 | 73h| -14.5
0100010 |22h| -6.4 1001011 |4Bh| -10.5 | 1110100 | 74h| -14.6
0100011 |23h| -6.5 1001100 |4Ch| -10.6 | 1110101 |75h| -14.7
0100100 |24h| -6.6 1001101 |4Dh| -10.7 1110110 | 76h | -14.8
0100101 |25h| -6.7 1001110 |4Eh| -10.8 1110111 | 77h| -14.9
0100110 |26h| -6.8 1001111 [4Fh| -10.9 1111000 | 78h -15
0100111 |27h| -6.9 1010000 | 50h -11
other -15
0101000 | 28h -7 1010001 | 51h 71
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Notes:

1. VSP_0/VSN_0 voltage output is +15 V fixed value.
2. When switching ModeO or Mode1,the voltage output is:
Mode0O: VSP_0(+15) / VSN_0 (-15) / VSPL_0 (+3~+15)
Mode1: VSP_1(+3 ~ +15) / VSN_1(-3 ~-15) / VSPL_1(+3 ~ +15)

Mode0 Mode1
VSP VSP_0(+15) VSP_1(+3~+15)
VSN VSN_0(-15) VSN_1(-3~-15)
VSPL VSPL_0(+3~+15) VSPL_1(+3~+15)

3. If gate voltage is set to +/-15v, +/-10v, IC will auto correct source voltage as follows
. VGP-VSP_0/VSPL_0/VSP_1/VSPL_1>=2v
Il. VGN- VSN_0/VSN_1 >=-2v
For example:

Real Voltage
+10v
-10v

+8v

Voltage setting
10v
10v
+15v

symbol
VGP
VGN
VSP_0
VSN_O
VSP_1
VSN_1
VSPL
VCOMH
VCOML
VCOMDC

-15v -8v

+5v
-5v

+5v
-5v
+15v
+15v+(-2v)

Voltage

+8v
+8v +(-2v)
-8v +(-2v)
-2v

-15v+(-2v)
-2v

4. Voltage setting limit: VSP_0 =VSPL_0, VSP_1 = VSPL_1

Restriction
RO2H Bit
Inst/Para RW | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
POF w 0 0 0 0 0 0 0 1 0 02H
1* Parameter | W 0 - - . 2 . ) 2 EDSE 00

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, but register and SRAM data will keep until VDD off.
® SD output and VCOM will base on previous condition. It may have two conditions: Ov or
floating.
1! parameter
Bit Name Description
EPD Discharge Trigger
0 EDSE 0 : Disable EPD discharge (default)
1 : Enable EPD discharge
Restriction This command only active when BUSY N = “1".
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RO3H

Bit

Inst/Para

D/CX

D7 D6

D5 D4 D3 D2 D1

DO

Code

PFS

0 0 0 0 1

1

03H

1! Parameter

T_VDPG_OFF [1:0] -

T_VDS_OFF [1:0]

00h

2" Parameter

w

1

VGP_LEN[3:0]

VGP_EXT[3:0]

54h

3" Parameter

w

1

XON_DLY[3:0]

XON_LEN3:0]

44h

NOTE: “-" Don't care,

can be set to VDD or GND level

Description

1+ Parameter:

-The command defines as :

Bit

Name

Description

1-0

T_VDS OFF

Power off sequence of VSP /VSN
00: 20 ms (default)

01:40 ms

10: 60 ms

11: 80 ms

5-4

T_VDPG_OFF

Power off sequence of VGP and VGN
00: 20 ms (default)

01:40 ms

10: 60 ms

11: 80 ms

2~ Parameter

Bit

Name

Description

1-0

VGP_EXT

VGP extension time
0000: 0 ms

0001: 500 ms
0010: 1000 ms
0011: 1500 ms
0100: 2000 ms (default)
0101: 2500 ms
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms
1100: 6000 ms
1101: 6500 ms

7-4

VGP_LEN

When power off, the length of time VGP stay

10V

0000: 0 ms
0001: 500 ms
0010: 1000 ms
0011: 1500 ms
0100: 2000 ms
0101: 2500 ms (default)
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms

18
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1100: 6000 ms
1101: 6500 ms

3¢ Parameter:

Bit Name Description
XON enable time

0000: 0 ms

0001: 500 ms

0010: 1000 ms

0011: 1500 ms

0100: 2000 ms (default)
0101: 2500 ms

0110: 3000 ms

0111: 3500 ms

1000: 4000 ms

1001: 4500 ms

1010: 5000 ms

1011: 5500 ms

1100: 6000 ms

3-0 XON_LEN

XON delay time
0000: 0 ms
0001: 500 ms
0010: 1000 ms
0011: 1500 ms
0100: 2000 ms (default)
0101: 2500 ms
0110: 3000 ms
0111: 3500 ms
1000: 4000 ms
1001: 4500 ms
1010: 5000 ms
1011: 5500 ms
1100: 6000 ms

7-4 XON_DLY

Restriction

RO04H Bit

Inst/Para RW | 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 on sequence(base on PWR command), BUSY_N signal will rise from low to
high.

Restriction This command only active when BUSY N =“1".
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RO6H Bit
Inst/Para RW | D/ICX | D7 D6 D5 D4 D3 D2 D1 Do Code
BTST W 0 0 0 0 0 0 1 1 0 06H
15" Parameter W 1 - - - - PHB_SFT [1:0] PHA_SFT [1:0] 00h
2" Parameter | W 1 - - PHA_ON [5:0] 02h
3" Parameter | W 1 . : PHA_OFF [5:0] 07h
4" Parameter | W 1 = - PHB_ON [5:0] 02h
5" Parameter | W 1 - - PHB_OFF [5:0] 07h
6" Parameter | W 1 - - PHC_ON [5:0] 02h
7" Parameter | W 1 2 - PHC_OFF [5:0] 07h
-The command define as follows:
1st Parameter:
Bit Name Description

Soft start period of phase A:
00: 10mS (default)

1-0 PHA_SFT |01: 20mS

10: 30mS

11: 40mS

Soft start period of phase B:
00: 10mS (default)

3-2 PHB_SFT |[01: 20mS

10: 30mS

11: 40mS

Bit[5:0] Description Bit[5:0] Description Bit[5:0] Description

000000 strength1 010110 strength23 101100 strength45
000001 strength2 010111 strength24 101101 strength46
000010 strength3 011000 strength25 101110 strength47
000011 strength4 011001 strength26 101111 strength48
Description 000100 strength5 011010 strength27 110000 strength49
000101 strength6 011011 strength28 110001 strength50
000110 strength7 011100 strength29 110010 strength51
000111 strength8 011101 strength30 110011 strength52
001000 strength9 011110 strength31 110100 strength53
Driving 001001 strength10 011111 strength32 110101 strength54
PSE‘:\”%TQO; 001010 strength11 100000 strength33 110110 strength55
PHB:ON & 001011 strength12 100001 strength34 110111 strength56
PHC ON 001100 strength13 100010 strength35 111000 strength57
- 001101 strength14 100011 strength36 111001 strength58
001110 strength15 100100 strength37 111010 strength59
001111 strength16 100101 strength38 111011 strength60
010000 strength17 100110 strength39 111100 strength61
010001 strength18 100111 strength40 111101 strength62
010010 strength19 101000 strength41 111110 strength63
010011 strength20 101001 strength42 111111 strength64
010100 strength21 101010 strength43
010101 strength22 101011 strength44
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Description Bit[5:0] |Description| Bit[5:0] |Description| Bit[5:0] |Description
000000 Period1 010110 Period23 101100 Period45
000001 Period2 010111 Period24 101101 Period46
000010 Period3 011000 Period25 101110 Period47
000011 Period4 011001 Period26 101111 Period48
000100 Period5 011010 Period27 110000 Period49
000101 Period6 011011 Period28 110001 Period50
000110 Period7 011100 Period29 110010 Period51
000111 Period8 011101 Period30 110011 Period52
Minimum 001000 Period9 011110 Period31 110100 Period53
OFF time - - :
setting of 001001 Period10 01111 Period32 110101 Period54
PHA OFF 001010 Period11 100000 Period33 110110 Period55
& 001011 Period12 100001 Period34 110111 Period56
PHB_OFF [™ 501100 Period13 100010 Period35 111000 Period57
PH C&OFF 001101 Period14 100011 Period36 111001 Period58
001110 Period15 100100 Period37 111010 Period59
001111 Period16 100101 Period38 111011 Periods0
010000 Period17 100110 Period39 111100 Period61
010001 Period18 100111 Period40 111101 Period62
010010 Period19 101000 Period41 111110 Period63
010011 Period20 101001 Period42 111111 Period64
010100 Period21 101010 Period43
010101 Period22 101011 Period44
Restriction
RO7H Bit
Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DSLP w ] 0 0 0 0 0 1 1 1 07H
1* Parameter| W 1 1 0 1 0 0 1 0 1 A5h

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

Description | The command define as follows:
After this command is transmitted, the chip would enter the deep-sleep mode to save power.
The deep sleep mode would return to standby by hardware reset.

The only one parameter is a check code, the command would be excited if check code =
OxAS5.

Restriction | This command only active when BUSY N = “1".
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R10H Bit
Inst/Para |R/MW [D/CX| D7 D6 D5 D4 D3 D2 D1 DO Code
DTM W 0 0 0 1 0 0 0 0 10H
2 bit mode W 1
1% Parameter W 1 Pixel1 Pixel2 Pixel3 Pixel4 00h
w 1 ' : - - 00h
M" Parameter w 1 Pixel(n-3) Pixel(n-2) Pixel(n-1) Pixel(n) 00h
NOTE: “-” Don't care, can be set to VDD or GND level
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 12H. Then chip will start to send
data/VCOM for panel.
Pixel [1~n][1:0]: 2-bit/pixel
Image Data DDX=1(default) DDX=0
Pixel[1:0] Gray level select IP output LUT select Gray level select IP output LUT select
00b Gray0 ogray00 Gray3 ogray03
01b Gray1 ogray01 Gray2 ogray02
10b Gray2 ogray02 Gray1 ogray01
11b Gray3 ogray03 Gray0 ogray00
Data mapping example:
When DDX=1,Pixel[1:0]=01 ->Gray level select=Gray1,follow LUT data output from IP output
port’ogray01”.
When DDX=0,Pixel[1:0]=11 ->Gray level select=Gray0,follow LUT data output from IP output
port’ogray00”
Restriction
R11H Bit
Inst/Para RW | 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 |pata_flag| - - ; ) ) )

NOTE: “-" Don’t care, can be set to VDD or GND level
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Description | -The command defines as :
mWhile finished the data transmitting, user must send this command to driver and read Data_flag
information.
1st Parameter:
Bit Name Description
7 Data fia 0: Driver didn't receive all the data.
189 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".
R12H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DRF W 0 0 0 0 1 0 0 1 0 12H
- AC/DC
1% Parameter| W 1 C E . % 5 . vcom | oh

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.
AC/DC VCOM:
0: AC VCOM, VCOM will follow LUTC when updating image. (default)
1: DC VCOM, VCOM will always be VCOMDC when updating image
After display refresh command, BUSY_N signal will become “0”
Restriction | This command only actives when BUSY_N = 1"
R17H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
Auto Sequence W 0 0 0 0 1 0 1 1 1 17H
1St Parameter w 1 Code[7] | Code[6] | Code[5] | Code[4] | Code[3] | Code[2] | Code[1] | Code[0] A5h

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

AUTO (0x17) + Code(0xA5) = (PON—DRF—POF)
AUTO (0x17) + Code(0xA7) = (PON—DRF—POF —DSLP)

Restriction

This command only actives when BUSY_N = “1".
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R30H Bit
Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PLL W 0 0 0 1 1 0 0 0 0 30H
| 1" Parameter w 1 z = ) a Dyna FR[2] FR[1] FR[0] 02h

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

Description -The command defines as:

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

bit3 Dynamic frame rate
0 Disable(default)
1 Enable

FR[2:0] Frame rate
000 125 Hz

001 25 Hz

010 50 Hz(default)

011 65 Hz
100 75 Hz
101 85 Hz

110 100 Hz

11 120 Hz
remark -Horizental
|
] (17
H active i
!4— ————————— _’I i
de | 231 clk !
—-——— >
-Vertical
vsync D
I V active |—| |
i e e e e S >
iD D_| B D_l i D m
de & -
! 351 lines I
&~ = ———— - >
Restriction
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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
15! Parameter R 1 D10/TS[7] | D9/TS[6] | D8/TS[5] | D7/TS[4] | DE/TS[3] | D5/TS[2] | D4a/TS[1] | D3ITS[O] =
2™ Parameter R 1 D2/TS[9] | D1/ TS[8] DO ; . ] ] _
NOTE: ““” Don't care, can be set to VDD or GND level
Description -The command define as follows:
This command indicates the temperature value.
If R41H(TSE) bit7 set to 0, this command reads internal temperature sensor value.
If R41H(TSE) bit7 set to 1, this command reads external (LM75) temperature sensor value
by ]
CSB
I L]
o — AN [
TS[7:0)/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
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
TS[9:8] T.(°C)
00 +0
01 +0.25
10 +0.5
11 +0.75
Restriction This command only actives when BUSY_N = “1”.
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R41H Bit
Inst/Para R/W D/CX 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 TSE - TO[4] 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 command indicates the driver IC temperature sensor enable and calibration function.

Reserve one temperature offset TO[3:0] for calibration
1. TO[3]: mean ‘+' or *-*, while 0 is '+* ; 1 is ‘-
2. TO[2:0]: mean temperature offset value

Bit Name Description

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 TO[3:0] 0111: +3.5°C

1000: -4°C

1001: -3.5°C

1010: -3°C

1011: -2.5°C

1100: -2°C

1101: -1.5°C

1110: -1°C

1111: -0.5°C

0: +0.0°C (default)

1: +0.25°C

Internal temperature sensor enable

- TSE 0: Internal temperature sensor enable.(default)

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

4 TO[4]

Restriction | This command only actives after RO4H(PON)

R42H Bit
Inst/Para RMW | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
TSW 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]|  00h
2™ Parameter | W 1 WMSB[7] | WMSB([6] | WMSBI[5) | WMSB[4] | WMSB([3] | WMSB[2] | WMSB[1] | WMSB[0]| 00h
3 Parameter | W 1 WLSB[7] | WLSB[6] | WLSB[5] | WLSB[4] | WLSB[3] | WLSB[2] | WLSB[1] | WLSB[0] 00h

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

26



W) WRVESHARE

share awesome hardware

2.15inch e-Paper (G)

User Manual

Description -The command defines as:
This command writes the temperature.
1% Parameter:
Bit Name Description
2-0 | WATTRJ[2:0] | Pointer setting
5-3 | WATTR][5:3] | User-defined address bits (A2, A1, AQ)
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 byte + pointer + 1st parameter + 2nd parameter)
2" Parameter:
Bit Name Description
7-0 | WMSBJ7:0] | MSByte of write-data to external temperature sensor
3™ Parameter:
Bit Name Description
7-0 WLSBJ7:0] | LSByte of write-data to external temperature sensor
Restriction This command only actives after RO4H(PON)
R43H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
TSR w 0 0 1 0 0 0 0 1 1 43H
1*! Parameter R 1 RMSB([7] | RMSB[6] | RMSB[5] | RMSB[4] | RMSB[3] | RMSB[2] | RMSB[1] | RMSB[0]
2" Parameter R 1 RLSB[7] | RLSB[6] [ RLSB([5] | RLSB[4] | RLSB[3] | RLSB[2] | RLSB[1] | RLSB[0]

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 Name Description

7-0 RMSBI[7:0]

MSByte of read-data from external temperature sensor

2" Parameter:

Bit Name Description

7-0 RLSBI[7:0]

LSByte of write-data from external temperature sensor

SPI

TSR

TSR
command

parameters

I
[

TSR
value

SDA

BUSY_N |

Restriction

This command only actives after RO4H(PON)
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R50H Bit
Inst/Para RMW 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[2] | vBD[1] | vBD[0] | DDX | coiB] | coiz] | coipt] | coifo) 97h

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

Description

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

bDI[3:0]: This command indicates the interval of VCOM and data output. When setting the vertical
back porch, the total blanking will be keep (55hsync).

Bit Name Description
VVcom and data interval
0000: 17 hsync
0001:16 hsync
0010:15 hsync
0011:14 hsync
0100:13 hsync
0101:12 hsync
0110:11 hsync
3-0 CDI[3:0] 0111:10 hsync(default)
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
! I
Internal | |
woe PP T
E I
Internal ﬁ l """
4 VOOM output) :
e location stcd): : -
g ! rame N VCOM | X Frame N+1 VCOM
I | | |
I | | !
Sug{i;:f 2 E Il/ Frame N data E E
I : | :
; ! 3 !

CDI setting

55 hsync-CDI setting (fixed)
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VBD[2:0]: Border data selection. (from LUT output by IP port border_w[1:0])

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

Bit 4 Bit7-5 Description IP setting for Border LUT
DDX VBD[2:0] Gray level Seect
000 Floating N/A
001 Gray3 border buf=011
0 010 Gray?2 border buf=010
011 Gray1 border buf=001
100 Gray0 border buf=000
000 Gray0 border buf=000
001 Gray1 border buf=001
1 (default) 010 Gray?2 border buf=010
011 Gray3 border buf=011
100 Floating N/A

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.

R51H Bit
Inst/Para RW | 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 command defines as:

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

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

When LPD="0", system input power is lower (VDD<2.5v, which could be select in RE4H (LVSEL)).

1% Parameter:
Bit O LPD
0 Low power input.
1 Normal status.

CMD | ] LPD command | |
CSB |

sc _ TUUUUUULLT
SDA [ L] [ ]

BUSY_N

LPD parameter [ |

s

value I

Restriction

This command only actives when BUSY_N = “1”.
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R61H Bit
Inst/Para R/W |[D/CX| 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(9) | HRES(8) | 00h
2" Parameter| W 1 HRES(7) | HRES(6) | HRES(5) | HRES(4) | HRES(3) | HRES(2) 0 0 00h
3" Parameter | W 1 = - 5 2 VRES(9) | VRES(®) | 00h
4" Parameter | W 1 VRES(7) | 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
Description -The command define as follows:
When using register:
Horizontal display resolution(source) = HRES
Vertical display resolution(gate) = VRES
Note:
No matter HRES[9:8],HRES[1:0],VRST[9] value being filled, it's always be 00b.
Channel disable calculation:
GD : First G active = GO; LAST active GD= first active +VRES[2:0] -1
SD : First active channel: =S0 ; LAST active SD= first active +HRES[9:2]*4-1
EX :176X296
GD: First G active = GO
LAST active GD= 0+296-1= 295; (G295)
SD : First active channel: =S0
LAST active SD=0+44*4-1=175; (S175)
Note : Only supports source 176.ch for source 160ch. above
Restriction Horizontal resolution should be 4-multiple.
R65H Bit
Inst/Para R/W |D/ICX| D7 D6 D5 D4 D3 D2 D1 DO Code
GSST W 0 0 1 1 0 0 1 0 65H
1% Parameter | W | 1 - - - S_start[9] | S_startig] |  00h
2nd Parameter | W 1 S_start[7] | S_start[6] | S_start[5] | S_start[4] | S_start[3] | S_start[2] 0 00h
3" Parameter | W | 1 - - , G_start[9] | G_startjg] |  00h
4" Parameter | W 1 | G_start[7] | G_start[6] | G_start[6] | 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
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-The command define as follows:

Note:

Description

1.S_Start [7:0] describe which source output line is the first date line
2.G_Start[8:0] describe which gate line is the first scan line

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

Restriction | S_Start should be the multiple of 4

R70H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
REV w 0 0 1 1 1 0 0 0 0 70H
1% Parameter R 1 0 0 0 0 0 0 1 1 03h
2" Parameter | R 1 0 0 0 0 0 0 1 0 02h
3 Parameter | R 1 0 0 0 0 0 0 0 1 01h
NOTE: “-” Don't care, can be set to VDD or GND level
Description -The command defines as:
1% & 2™ & 3™ Parameter:
Bit Description
7-0 CHIP_REV
Restriction
R80H Bit
Inst/Para R/W D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
AMV w 0 1 0 0 0 0 0 0 0 80H
1% Parameter| W 1 P[1] P[0] | AMVT[1] [ AMVT[0]| XON AMVS AMV AMVE 00h

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

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

1% Parameter:

Bit

Name

Description

0

AMVE

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

AMV

AMV: Analog signal
0:Get Vcom value from R81h(default)
1:Get Vcom value in analog signal

AMVS

AMVS: setting for Source output of AMV

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

1: Source output VSPL 0 during Auto Measure VCOM period.

XON

XON: setting for all Gate ON of AMV

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

1: All Gate ON during Auto Measure VCOM period.

AMVTI[1:0]

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

01: 10s

10:15s

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 last quarter of sensing time (T) VCOM =
average of N points. N=2,4,8,16

Source voltage

Veom

BUSY_N

Status of Vcom controlled by sensing mode B >

The last quarter of sensing time

Vcom Sensing |

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

Restriction

This command only actives when BUSY N = “1”.

R81H

Bit

Inst/Para

RW

D/CX D7

D6 D5 D4 D3 D2 D1 DO Code

A

W

0 1

0 0 0 0 0 0 1 81H

1! Parameter

R

1 2

viel | wvisl | wwidl | owE | v | vt | vwol

NQOTE: “-” Don’t care, can be set to VDD or GND level
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Description | -The command defines as:
This command could get the VCOM value
1* Parameter:

Bit Name Description

VCOM value
VCOM[6:0] |Voltage(V)] VCOM[6:0] |Voltage(V)] VCOM[6:0] |Voltage(V)

0000000{00h 0 0011100{1Ch| -1.4 ]0111000/38h| -2.8
0000001({01h| -0.05 ]0011101/1Dh| -1.45 [0111001|3%h| -2.85
0000010{02h| -0.1 |0011110|1Eh| -1.5 [0111010(3Ah| -2.9
0000011({03h| -0.15 ]0011111|1Fh| -1.55 |0111011|3Bh| -2.95
0000100({04h| -0.2 |0100000/20n| -1.6 |0111100(3Ch -3
0000101({05h| -0.25 ]0100001|21h| -1.65 [0111101|3Dh| -3.05
0000110({06h| -0.3 ]0100010|22h| -1.7 |[0111110(3Eh| -3.1
0000111({07h| -0.35 ]0100011|23h| -1.75 |[0111111|3Fh| -3.15
0001000({08h| -0.4 ]0100100|24h| -1.8 [1000000[40h| -3.2
0001001({09h| -0.45 ]0100101|25h| -1.85 [1000001|41h| -3.25
0001010{0Ah| -0.5 |0100110|26h| -1.9 [1000010(42h| -3.3
0001011({0Bh| -0.55 ]0100111|27h| -1.95 [1000011|43h| -3.35
0001100{0Ch| -0.6 ]|0101000|28h -2 1000100|44h| -3.4

6-0 wV[6:0] 0001101|0Dh| -0.65 |0101001|20h| -2.05 [1000101|45h| -3.45
0001110{0Eh| -0.7 |0101010/2Ah| -2.1 [1000110(46h| -3.5
0001111|0Fh| -0.75 ]0101011|2Bh| -2.15 [1000111|47h| -3.55
0010000({10n| -0.8 |0101100/2Ch| -2.2 [1001000(48h| -3.6
0010001({11h| -0.85 ]0101101|2Dh| -2.25 [1001001|4%h| -3.65
0010010{12h| -0.9 |0101110|2Eh| -2.3 [1001010(4Ah| -3.7
0010011({13h| -0.95 |0101111|2Fh| -2.35 [1001011|4Bh| -3.75
0010100(14h -1 0110000|{30h| -2.4 |1001100/4Ch| -3.8
0010101({15h| -1.05 |0110001|31h| -2.45 |[1001101|4Dh| -3.85
0010110{16h| -1.1 |0110010|32h| -2.5 [1001110(4Eh| -3.9
0010111({17h| -1.15 |0110011|33h| -2.55 |[1001111|4Fh| -3.95
0011000({18h| -1.2 |0110100|34h| -2.6 [1010000|50h -4
0011001({19h| -1.25 |0110101|35h| -2.65 other -4
0011010{1Ah| -1.3 |0110110|36h| -2.7
0011011({1Bh| -1.35 |0110111|37h| -2.75

Restriction
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R82H Bit
Inst/Para R/W 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 MTFI\’A—VC vDCs(e] | vbesis] [ vbes (4] |voes (31| voes (21| voes (1] |voes (o1 oon

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

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

1st Parameter:

Bit Name Description

VCOM value
VCOM[6:0] [Voltage(V)] VCOM[6:0] |Voltage(V)] VCOM[6:0] |Voltage(V)

0000000|00h | O(default) [0011100[1Ch| -1.4 |0111000|38h| -2.8
0000001|01h| -0.05 |0011101{1Dh|{ -1.45 |0111001(39h| -2.85
0000010/02h| -0.1 |0011110{1Eh| -1.5 |0111010{3Ah| -2.9
0000011|03h -0.15 0011111|1Fh -1.55 0111011 |3Bh -2.95
0000100|04h -0.2 0100000|20h -1.6 0111100 |3Ch -3
0000101 |05hn -0.25 0100001(21h -1.65 0111101 |3Dh -3.05
0000110|06h -0.3 0100010|22h -1.7 0111110 |3Eh -3.1
0000111|07h -0.35 0100011|23h -1.75 0111111 |3Fh -3.15
0001000|08h -0.4 0100100(|24h -1.8 1000000 |40h -3.2
0001001 | 09N -0.45 0100101|25h -1.85 1000001 |41h -3.25
0001010|0AN -0.5 0100110 26h -1.9 1000010|42h -3.3
0001011 |0Bh -0.55 0100111|27h -1.95 1000011 |43h -3.35
0001100|0Ch -0.6 0101000|28h -2 1000100 |44h -3.4
0001101 |0Dh -0.65 0101001 29hn -2.05 1000101 |45h -3.45

=0 VDCS[B:O] 0O001110|0ERh -0.7 0101010|2AhKh -2.1 1000110 |46h -3.5
0001111 |0Fh -0.75 0101011 |2Bh -2.15 1000111 |47h -3.55
0010000| 10N -0.8 0101100|2Ch -2.2 1001000 |48h -3.6
0010001 |11h -0.85 0101101 |2Dh -2.25 1001001 |49h -3.65
0010010|12h -0.9 0101110|2Eh -2.3 1001010|4ANK -3.7
0010011 |13h -0.95 0101111|2Fh -2.35 1001011 |4Bh -3.75
0010100|14h -1 0110000(|30h -2.4 1001100 |[4Ch -3.8
0010101 |15h -1.05 0110001|31h -2.45 1001101 |[4Dh -3.85
0010110|16h -1.1 0110010(|32h -2.5 1001110 |[4Eh -3.9
0010111|17h -1.15 0110011|33h -2.55 1001111 |4Fh -3.95
0011000|18h -1.2 0110100(|34h -2.6 1010000 |50h -4
0011001 |19n -1.25 0110101|35h -2.65 other -4
0011010|1AN -1.3 0110110|36h -2.7
0011011|1Bh -1.35 0110111|37h -2.75
Follow MTP VCOM value in MTP mode

7 MTP vcMm | O: From the setting of MTP (default)

- 1:From the setting of register
Restriction
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R83H Bit
Inst/Para R/W | D/ICX| D7 D6 D5 D4 D3 D2 D1 DO Code
PTL w 0 q 0 0 0 0 0 1 1 83H
1% Parameter| W 1 : - & : . k HRST[9] | HRST[8]| ooh
2™ Parameter| W 1 HRST[7] | HRST[6] | HRST[5] | HRST[4] | HRST[3] | HRST[2] . . 00h
3" Parameter | W 1 - - 2 - = = HREDI[9] | HRED[8] | 00h
4" Parameter | W 1 HRED[7] | HRED[6] | HRED[5] | HRED[4] | HRED[3] [ HRED[2] = = 00h
5™ Parameter | W 1 . . . . . . VRsST] | vRsTI8]| ooh
6" Parameter | W 1 VRST[7] | VRST(6] | VRST[5] | VRST[4] | VRST[3] | VRST[2] | VRST[1] | VRST[0] | 00h
7" Parameter | W 1 s . . i . - | vreD[g) | vrReDg| oon
8" Parameter | w 1 VREDI[7] | VRED[6] | VREDI[5] | VRED[4] | VRED[3] | VRED[2] | VRED[1] | VRED[0] | 00h
9" Parameter | w 1 . i . . " 8 : PMODE | 00h
NOTE: “” Don’t care, can be set to VDD or GND level
Description -This command sets partial window.
Name Description
HRSTI[9:2] Horizontal start address
HRED[9:2] Horizontal end address. HRED must be greater than HRST.
VRST[9:0] Vertical start address.
VREDI[9:0] Vertical end address. VRED must be greater than VRST.
PMODE 0 disable part.|3I mode(default)
1: enable partial mode
Note:
No matter HRST[1:0] ,HRST[9:8],HRED[9:8],VRST[9],VRED[9] value being filled, it's always
be 00b.
No matter HRED[1:0] value being filled, it's always be 11b.
Gates scan both inside and outside of the partial window.
R90H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PGM w 0 1 0 0 1 0 0 0 0 90H
NOTE: “-” Don’t care, can be set to 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 to standby by hardware reset.
Restriction
R91H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
APG w 0 1 0 0 1 0 0 0 1 91H

NOTE: “-" Don’t care, can be set to VDD or GND level
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Description | -The command define as follows:
After this command is transmitted, the programming state machine would be activated.
Restriction | The BUSY flag would change state from 0 to 1 while the programming is completed.
R92H Bit
Inst/Para R/W |D/CX| D7 D6 D5 D4 D3 D2 D1 DO Code
RMTP W 0 1 0 0 1 0 0 1 0 92H
1! Parameter | R 1 Dummy 2
2" Parameter | R 1 The data of address 0x000 in the MTP =
3" Parameter R 1 The data of address 0x001 in the MTP -
4" Parameter | R 1 .
5" Parameter | R 1 The data of address (n-1) in the MTP =
6!h~(m_1 )lh " 1 ]
Parameter ( | ~ ( "
m" Parameter | R 1 The data of address (n) in the MTP 5

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

Description

Ox17FF

-The command define as follows:

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

The value of (n) is depending on the amount of programmed data, the max address =
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I Setting A2h ::
A\ 4
Into Program Mode
(R90H)

| Write data(R10H) I

W Apply VMTP= 10.1V

I Activate program (R91H) I

Check Busy_n=1,then
v Remove VMTP

Check number of area
And checkcode

Chk_CRC=0(default value)
MTP_CRC=0(default value)
Chk_CRC=MTP_CRC
CRC_STATUS=1

CRC calculate

Y

Chk_CRC=calculate by IC.
MTP_CRC=Burn setting by User

Reset

Chk_CRC=MTP_CRC?

CRC_STATUS=0

CRC_STATUS=1

>l

<

Y

s o = -y

| CRC_STAT(RE8h) 1

Fail

Pass

- = = - -—— =y
! PGM_STAT(RA3h) ]

Fail

RMTP (R92H)

correct ?

( Finish, Reset )

The sequence of programming MTP(External power)
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R4Dh=78
Setting A2h s
RO1h=0F,00,47,47,47,47

!

Into Program Mode
(R90H)

v

Write data(R10H)

v

I PON(RO4H) |

pe—
.

* Check busy_n=1,delay 50ms

I Activate program (R91H) I

* Check Busy_n=1

| POFF(RO2H) |

Check Busy_n=1

Check number of area
And checkcode

Chk_CRC=0(default value)
MTP_CRC=0(default value)
Chk_CRC=MTP_CRC
CRC_STATUS=1

CRC calculate

h 4

MTP_CRC=Burn setting by User

Chk_CRC=calculate by IC.

==

hk_CRC=MTP_CRC? CRC_STATUS=0

CRC_STATUS=1

Y

- - = - -

CRC_STAT(RESh) 1

Fail
correct ?

-—
PGM_STAT(RA3h) ]

Fail
correct ?

Pass

RMTP (R92H)

Fail

correct ?

Finish, Reset )

The sequence of programming MTP(Internal power)

Restriction

This command only actives when BUSY_ N = “1”.
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R9EH Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
REV2 w 0 1 0 0 1 1 1 1 0 9EH
1% Parameter R 1 0 0 0 0 0 0 0 1 01h

-The command defines as:
1% Parameter:
o Bit Description
Description
7-0 CHIP_REV
Restriction
R9FH Bit
Inst/Para RW |D/CX| D7 D6 D5 D4 D3 D2 D1 DO Code
RMRB w 0 1 0 0 1 1 1 1 1 9FH
1% Parameter | R 1 Dummy 00h
2" Parameter R 1 The data of address 0x16F7 in the MTP 00h
3 Parameter | R 1 : 00h
R 1 - 00h
97" Parameter | R 1 : 00h
98" Parameter | R 1 : 00h
101" Parameter| R 1 The data of address 0x175A in the MTP 00h
-The command define as follows:
The command is used for reading the content of MTP Reserved Byte for checking the data
Description of programming.
This command could read these information from MTP directly.
Restriction
RE3H Bit
Inst/Para |RM |D/CX| D7 D6 D5 D4 D3 D2 D1 DO Code
PWS w 0 1 1 1 0 0 0 1 1 E3H
1% Parameter| W 1 VCOM_W([3:0] SD_WI[3:0] 00h

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

VCOM_W: VCOM power saving width (unit = line period)
VCOM_W[3:0]

| —

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

VSYNC u

VCOM 4>—< Frame N VCOM \
! |
Description Source - el ‘*\ Frame N data \
|
SD_W: Source power saving width (unit = 500nS), SD_W<=82G
| S2G[3:0] | <|3-2s[3:o]I
:<—>, |<—’1'
Gate : :
S | (S n
| | :
Source :D—K Line N Data ; / Line N+1 Data
>
SD_W[3:0]
Restriction
RE4H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
LVSEL w 0 1 1 1 0 0 1 0 0 E4H
1% Parameter| W 1 : : 5 8 < LVD_SEL[1:0] 03h

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

Description LVD_ SEL[1:0]: Low Power Voltage Selection
LVD_SEL[1:0] LVD value
00 <22V
01 <23V
10 <24V
11 < 2.5V (default)
Restriction
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8. OPTICAL SPECIFICATIONS

Measurements are made with that the illumination is under an angle of 45 degree, the detection
is perpendicular unless otherwise specified.

Symbol Parameter | Conditions| Min Typ. Max| Units| Notes
R White Reflectivity White 30 35 - % 8-1
CR Contrast Ratio Indoor 8:1 . 8-2
GN 2 Grey Level - DA + (WS-DS)*n(M-1) 8-3
T update | Image update time| at 25 °C 26 - sec
Life Topr 1,000,000times or 5years

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

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

Note 8-2: WS: White state, DS: Dark State
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9. HANDLING, SAFETY, AND ENVIRONMENT REQUIREMENTS

WARNING

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

CAUTION

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

Disassembling the display module can cause permanent damage and invalidates the warranty

agreements.

Observe general precautions that are common to handling delicate electronic components.
The glass can break and front surfaces can easily be damaged. Moreover the display is sensitive

to static electricity and other rough environmental conditions.

Data sheet status

Product specification This data sheet contains final product specifications.

Limiting values
Limiting values given are in accordance with the Absolute Maximum Rating System (IEC
134). Stress above one or more of the limiting values may cause permanent damage to the
device. These are stress ratings only and operation of the device at these or at any other
conditions above those given in the Characteristics sections of the specification is not
implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the
specification.
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10. RELIABILITY TEST

NO Test items Test condition
T=-25°C,240 h
1 Low-Temperature Storage i i
Test in white pattern
. T=60°C, RH=35%, 240h
2 High-Temperature Storage _ _
Test in white pattern
3 High-Temperature Operation | T=40°C, RH=35%, 240h
4 Low-Temperature Operation T=0°C, 240h
High Te t
5 | 9 femperaire T=40°C , RH=80%, 240h
High Humidity Operation
5 High Temperature T=50°C , RH=90%, 240h
High Humidity Storage Test in white pattern
1 cycle: [-25°C 30min +60 °C 30 min] : 50 cycles Test in
7 Temperature Cycle y [ =1 ] 4
white pattern
8 UV exposure Resistance 765W/m? for 168hrs, 40 °C Test in white pattern
Air+/-4KV; Contact +/-2KV
9 ESD Gun " orlm ac . .
(Naked EPD display, including IC and FPC area)
Note: Put in normal temperature for 1hour after test finished, display performance is ok.
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11. REFRENCE CIRCUIT

||l
s
U

== GDR oxe ol L
RESE 37 GPR
| RESE
R1 s
[]z_m Cl HluF/SOV E s
S Teet
i b % TSDA
EPD BUSY O
L2 epr |- EPD ST 10| oo
-|| - e ¥ el Shimmiadam
! IMQ o EPDDC 11 | 10
BSS138LTIG EPD.CS 1] e
3V3_OUT EPD_SER' 13 ] th e
EPD DIN' 14
 Da e e s |
07 - 2 I 1uE/50V 3V3 OUT ig e
.|| | m__‘. 1 var
4.7uF259 C4 [[1aE/50V 18 VV]S)SD
||_‘ C6 || luF/50V 30 e
I C7_| [uES0V PREVGH 21 ] porven
4.7uF/25V c3 |[Tur/50v ThE
D1 Co | [TuF/50v PREVGL 23
h A2 A D c10 ]| [TuE/s0v o) L2 el
MBRO530 [MBRO53D | MBRO530 VCOM
= i
= PREVGL PREVGH = =
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12. TYPICAL OPERATING CIRCUIT

12.1 NORMAL OPERATING FLOW

vDD on

v

HW Reset

Check Busy_n

Busy n = *

Busy_n = “ L *

Initial code

v

DTM1(R10h)

v

Power ON
(R0O4h)

-«
Check Busy_n

Busy n=*“H “

Refresh
(R12h=00)

Check Busy_n

Busy n = **

Busy_ n = “ L *

Busy_n = “ L **

Power OFF
(RO2h=00)

Check Busy_n

Busy n = *“

Busy n = “ L *

Delay 20ms

¥

DSLP (RO7h=AS5h)
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13. INITIALIZATION PROCEDURE

vold Epaper InitO)
{
Epaper Write Command{0x4D) :
Epaper Write Datafl0x78);

Epaper Write Command{0=x00):
Epaper Write Data(0x0F)
Epaper Write Data(0x20)

Epaper Write Command{0z01):
Epaper Write Data{0ox07):
Epaper Write Data{0ox00)

Epaper Write Command{0x03):
Epaper Write Data{oxlo)
Epaper Write Datat{0oxGd)
Epaper Write Data(0xdd);

Epaper Write Command({0z06) :
Epaper Write Data(0x05)
Epaper Write Data(0x00) ;
Epaper Write Data(0x3F);
Epaper Write Data(0x04)
Epaper Write Datat0x25) ;
Epaper Write Datat(0xlZ);
Epaper Write DatatOxla)

Epaper Write Command({0x50):
Epaper Write Data(0x37);

Epaper Write Command{0=z£0):
Epaper Write Datat0x02);
Epaper Write Data(0x02):

Epaper Write Command(0x61) :
Epaper Write Data(0x00):
Epaper Write Data(0xa0)
Epaper Write Data(0x01):
Epaper Write Data(0x28):

Epaper Write Command(0xEY):
Epaper Write Data(0x1C):

Epaper Write Command(0xE3):
Epaper Write Data(0x22):

Epaper Write Command(0xE4) :
Epaper Write Data(0xD0):
Epaper Write Command(0xES):
Epaper Write Dataf(0x03)

Epaper Write Command(0xE3):
Epaper Write Dataf(0x01):

Epaper Write Command({0x30):
Epaper Write Data(0x08):
1
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14. INSPECTION METHOD AND CONDITION

14.1 INSPECTION CONDITION

| |,__-- EFL
| :
TFT
Item Condition
llluminance 800~ 1500 lux
Temperature 22°C+3°C
Humidity 55+10 %RH
Distance 230cm
Angle Vertical fore and aft 45
Inspection method By eyes
14.2 ZONE DEFINITION
EiEini
L Ehe
A Zone: Active area B EfF
A

B Zone: Border zone

C Zone: From B zone edge to panel edge
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14.3 GENERAL INSPECTION STANDARDS FOR PRODUCTS

14.3.1 APPEARANCE INSPECTION STANDARD

L . . . B/C Inspection | MAJ/
Inspection item Figure A zone inspection standarnd ik et MIN
Diameter 5133 " Maodule { Mot include
= L+W K2 T5") .
{L-length. The distance between the | p~ jmm  N=0 0.5 =08
Wowidth § pwn apots showld wot be Med D<) 5
Measuring method less than 1mm iS;I-"N 0R<D=l N2
;dmwn in the ﬁgun: -
Spat defects ey 42775 " Module { Mot include 4.2 ) ¢
ok il i i, ol o
oreign ¥ . 4 i R matter v Eyes
matter,  air ¥ N=2 i D25 MIN
bubble, and w gror | OEY<DN4 M4 | Dsime
S dent et . Pass Film gauge
defects ——l Muodule below 4.2
Ll D05 N=0 04<D<0.5
M=l
D=0.25  Igmore  0.25<D=(d
MN=4
0 I mm == D=r 25 M=% em?
hiA
i pecti !
Inspection item Figure A zone inspection standard IB:; tn;:d:[:&'n !:!l[I
N
The distance between TA" 133" Module (Mot include 7.5%) .
L-Length. W-Width, | the two lines should not | L= [0mmN=0 W >0.8mm, N=0
(WiL=1/4 be less than Smam SmmEl=10mm, 0, Smme W0, Smm
Judged by line. M=2 L=Smm. W=03mm Ignore
y | owizis 4277 $"Module ¢ Notinclude 4273 Check
Ling | Lime defects such | gy o0 by don L=8mmN=0 W>0.2mm. N=0 by s i
defects | 5 scratch, Zmm<L<Bmm. 0.Imm<W<0Zmm Nes [T G
hair etc. P o T . Film
m L=Zmm, Wa0lmm [gnose gauge
(J-\J Moduile bedow 4.3
t L=53mmMN=0 WZ>02mm. N=0
= 2mm=LeSmme. 0 ImmecWeD2mm N<4
L L=, Wl lmim  Igmore
Inspection hels
Inspection item Figure Inspection standard pree I
method
MIN
X the length. ¥ e | cpinning at the edge:
;‘i‘;‘am o shn:h; Module over 7.5" ¢ Include 7.57)
.| X = = i}
the  thickiss. of X<omm,Y<lmm Z<T N Allowed
the panel . " y
Maoskule below 7.5 Nod include 7.5 Chock by
TFF Lb Xz dmm,Y<lmm Z=T  N=3  Allowed
panel : S MIN
chipping o Chipping on the comer: Film mauge
IC sideX=2mm Y<2mum, Non-10 sideX<lmm Y<lmm . Allowed
Lk
Panel : Mate:
chipping Chipping should not damage the edge wiring. IF it does not affect the display,
and crack allowadt
defects
T Check by
Crack ' Crack at any vone of glass | Mot allowed EVES. MM
Film grivugre
y Mo excoed the positive and negative deviation of the outline dimensions T
Burr edge } X4+Y=10Imm Adlowed Celliger MIN
Curl Q Curl height H=<Total panel length 1% Allowed Ciseck by MIN
of panel eyes
Curl height
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Inspecti | MAJ
Inspection item Figure Imspection standard an !
method | MIN
1 ‘Whaterproof film damage, wrinkled, open edge,  not
Water allowed
P5 2. Exceeding the edge of module{according to the lamination | Check by
proof MIN
defiect film ] drawing) Not allowed cyes
3. Edpe warped exceeds height of technical file,  not
allowed
Adhesive height exceeds the display surface, not allowed
1 Overflow, exceeds the panel side edge, alfecting the size,
ned allowed
sive Mo adbesive at panel edoe=|mm, mo ex ¢ of wiri o i
Adhes 2 No adl parsel edge=1 posure of wiring, Check by MIN
cffect allowed CYes
RTV 3. Mo sdhesive al edge and comerl ®lmm, no exposure of
defect wiring, allowed
Protection adhesive, coverage width within W<1.5mm, no
break of sdhesive, allowed
Dispensing is uniform, without obvious concave and
Adhesive breaking, bubbling and swell, not kigher than the upper Check by MIN
re-fill surface of the PS5, and the diameter of the adhesive re-filling eyes
15 not more than $#mm, allowed
TTiEg
BB N 1. Effective edge sealing area of hot melt products =12
g edge sealing area;
EC F. - A . Check
defiect Addhesive Fk B 2. Bubble 0+b>1/2 effective width, N<3, spacing>5mm . :c'“hy MIN
bubbe . onoan | Wlowed i
Mo exposure of wiring, allowed
o ITERT : o Inspection | MAJ/
[nspection item Figure Inspection standard i MIN
I Overflow, exceeds the panel side edge. affecting the size,
ot allowed
2 Mo adhesive at panel edge<lmm, mo exposure of winng,
EC defect ’*‘f'::“'w allowed Visual, caliper | MIN
o 3.Mo adhesive at edge and comer 1% 1mm, no exposune of
wiring, allowed
4, Adbesive height exceeds the display surface, no1 allowed
l. Single silver dot dispensing amount =1mm, allowed
: 2. Ome of the double silver dot dispensing amount is K 4
Silverdot | oo dat =L i thee other has adhesive (no reference 1o 1min) el i
adhesive | .o Allowid
defect
Silver dot dispensing residue on the panel <0.2omwm, i "
alliwed Film gauge I
FPF FIPC, TCP damage / gold finger peroxidation, adbesive Visial M1
winng residue, not allowed
FPC Thee height of burr edge of TCP punching surface = Caliner MIN
FPC defect | EOIdER D.4mm, not allowed g
d finger
FPC Damage and bresking, not allowed
damage/er Crease docs not affect the electrical performance display, Checkby e, | ' MIN
LI allowed
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s s ; ; Inspection MAL/
Inspection item Figure Imspection standard misthod MIN
P divie Broteiiivs Scratch and crease on the surface but no aftect to protection function, allowed Check by eves MIN
fitm defect film Adbesive at edge L=3mm. W<.5mm, N=2, no entering into viewing arca Check by eves MM
Stain defect | Stain If stain can be normally wiped chean by > 099 slcohol, allowed Visual MIN
Pull tab The position and direction meet the document requirements, and ensure that the protective Check by eyes! MIN
defect Pull tab film cam be pulled off, Manual pulling }
Shading ape | Shading : . ; Check by eyes/
s tape Tilt=10°, flat without warping., completely covering the IC. Film gaugs MIN
Stiffener Stiffencr Flat without warping, Exceeding the left and right edges of the FPC 15 not allowed. Check by eves. MIN
Left and nght con be less than 0.5mm from FPC edge
Label éahcl-_f The content meets the requirements of the work sheet, The attaching position meets the Check b MIN
cEd':}lmE requirements of the technical documents. it i "
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PACKAGING
CUSTOMER'S APPROVED: DATE:2023.07.26 PAGE: 1/1
PRODUCT PART NO.:YMS160296-0215BJH-E5-W5
PACKING TYPE: BY PET TRAY(TPET160296-0215A)
PACKLING ORDER:

1) Putting 24 pcs Modules 2) Putting 18 pcs PET trays 3) Insert in the ESD bag, add

on each PET tray.Product together with 1 empty tray on the desiccant in the ESD bag.

with EPE pad on top. top of PET tray. the tray together Plastic sealing.

with rubber band.

e ~
AR00GE

4) Inside the outer box, The box
is filled with EPE pad from top
to bottom, front to back.

Note: 24x (19-1)=432pcs/Outcarton
Dimension (Out carton ): 500%350%200mm
Weight (Out carton ): 5. 7TKGE10%

6) Cargo Pallet

y

Plastic pallets
—

Materials of Pallet : Plastic pallets BI> ‘l‘!!
Size : 1100 mm x 1100 mm x 150 mm ‘H'.|>“."
Quantity : 6X5=30 carton 5 d
' Ning St X

(Total: 12960PCS) g‘q\ ,1|>‘g

(That is, 6 cartons per floor, .\Q‘ q|"‘
5 floors in total) g g‘h‘ i|§‘i
S Sk

>

KE

L-SHAPED paper Angle _ ."‘ !Q\'
TIRIPES

<] >

N A

<I‘ j >

F‘-"—Ai—"diA-ivﬂV

TN A S A ;ﬂf.‘,n’q

NO. YMS160296-0215BJH-E5—-W5 Ver.1 |D1'W| |Chk: |

[are]

NEWFACE Optoelectronics Co.,Ltd
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