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1. Over View

Thedisdayis a TFT active matrix electrophoretic display, with interface and a reference system design. The 4.2 dactive area

contains 400x 300 pixels, and has 1-bit white/black and 1-bit red full dispay capalilities. An integrated circuit contains gate

buffer, source buffer, interface, timing control logc, oscillator, DC-DC, SRAM, LUT, VCOM, and border are supplied with

each pard.

2. Features
- High contrast
+ High reflectance
. Ultrawide viewing argle
- Ultralow power consunption
- Pure reflective mode
. Bi-stable
.~ Commercial temperature range
- Landgape,portrait mode
. Antiglare hard-coated front-surface
. Low current desp eepmode
-+ On chip display RAM
- Waveform stored in On-chip OTP
- Serid peripheral interface available
+ On-chip oscillator

.~ On-chip booster and regulator control for gererating VCOM, Gate andsource driving voltage

- 12C Signal Master Interface to readexternal temperature sensor
. Avail able in COG package IC thickness300um

3.Mechanical Spedfications

Parameter Specifications Unit Remark
ScreenSize 4.2 Inch
Display Relution 400(H)x300(V) Pixel Dpi: 120
Active Area 84.8(H)*63.6 (V) mm
Pixd Pitch 0.212x0.212 mm
Pixel Configuration Square
Outline Dimension 91.0(H)x77.0(V) x1.18(D) mm
Weight 13.76+0.5 g
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5. Input/Output Terminals

5-1) Pin out List

Pin # Type Single Desciption Remark
1 NC No connection and do not connect with other NC pins KeepOpen
2 (0] GDR N-ChannelMOSFET Gate Drive Control

3 (0] RESE Current Serse Inputfor the Control Loop

4 C VGL Negative Gate driving voltage

5 C VGH Positive Gate driving voltage

6 0 TSCL I2C Interface to digita temperature sensor Clock pin

7 I/0 TSDA I°C Interface to digital temperature sensor Date pin

8 | BS1 Bussdection pin Note 5-5
9 (@) BUSY Busystate output pin Note 5-4
10 | RES # Rest Note 5-3
11 | D/IC # Data /Command control pin Note 5-2
12 | CS# Chip Select input pin Note 5-1
13 I/0 DO said clock pin (SR)

14 110 D1 said datapin (SH)

15 | VDDIO Power for interface logc pins

16 | VCI Power Supply pin for the chip

17 VSS Ground

18 C VDD Core logc power pin

19 C VPP Power Supply for OTP Programming

20 C VSH Positive Source driving voltage

21 C PREVGH Power Supply pin for VGH and VSH

22 C VSL Negative Source driving voltage

23 C PREVGL Power Supply pin for VCOM, VGL and VSL

24 C VCOM VCOM driving voltage

Note 5-1: This pin (CS#) is the chip select input connecting to the MCU. The chip is enaled for MCU communication only when
CSt is pulled Low.

Wwww.wavesharecom 6 45
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Note 5-2: This pin (D/C#) is DatalCommand control pin connecting to the MCU. Whenthe pin is pulled HIGH, the data will be
interpreted asdata. When the pin is pulled Low, the data will beinterpreted ascommand.

Note 5-3: This pin (RES#) isresetsignalinput. The Resetis active Low.

Note 5-4: This pin (BUSY) is Busy state output pin. When Busy is low, the operation of chip should not be interrupted and any
commands shoud not beissued to the module. The driver IC will put Busypin low when the driver IC is working such
as:

- Qutputting display waveform; or
- Progamming with OTP
- Communicating with digital temperaure sensor

Note 5-5: This pin (BSl) is for 3-line SA or 4-line SA sedection. Whenit isfiLowo 4-line SPI is selected. When it is fiHigh 03;line

SH (9 bits SPI) is selected. Please refer to below Tade.

Table: Businterface sdection

BS1 MPU Interface
L 4-linesserial peripherd interface (SP)

H 3-linesserial peripherd interface (SR) 7 9 bits SA

Wwww.wavesharecom
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6. Command Table

W/R: 0: Writecycle  1: Readcycle C/D: 0: Command 1: Data D7~DO0: -: DonG care #:Valid Data
# | Command W/R |C/ID | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Registers Defaut
0 0 0 0 |O 0 0 0 0 0 00h
1 | Pard Setting (PSR) RES1:0], REGKWI/R,UD,
0 1 #o|# | # | # |# O |# |# | # OFh
SHL,SHD_N,RST_N
0 0 0 0 |O 0 0 0 0 1 01h
0 1 - - - - - - # |# | VDS EN\VDG_EN 03h
) Power Setting | O 1 - - - - - # |# |# | VCOM_HV,VGHL_LV[1:.0] | OOh
(PWR) 0 1 - - # |# |# |# |# |# | VDHI[50] 26h
0 1 - - # |# |# |# |# |# | VDL[5O] 26h
0 1 - - # |# |# |# |# |# | VDHR[50] 03h
3 | Power OFF(POF) 0 0 0 0 |0 0 0 0 1 0 02h
Power OFF | 0 0 0 0 |0 0 0 0 1 1 03h
4 | Seqence
) 0 1 - - # | # |- - - - T_VDS OF 00h
Setting(PF9
5 | Power ON(PON) 0 0 0 0 |0 0 0 1 0 0 04h
Power ON
6 0 0 0 0 |O 0 0 1 0 1 05h
Measure(PMES)
0 0 0 0 |0 0 0 1 1 0 06h
. Booster Soft | 0 1 # |# | # |# |# |# |# |# | BT_PHA[7:Q] 17h
Sart(BTST) 0 1 # | # | # |# |# |# |# |# | BT_PHB[7:.0] 17h
0 1 - - # | # |# |# |# |# | BT_PHC[50] 17h
0 0 0 0 |O 0 0 1 1 1 07h
8 | DeepSleep
0 1 1 0 1 0 0 1 0 1 Check code A5h
Display Sart | O 0 0 0 |0 1 0 0 0 0 B/W Pixel Data (400x 300) | 10h
Transmission 0 1 # # | # # # | # | # | # KPXL[1:8] 00h
9 | 1(DTM1, 0 1 é
white/black  Data)
0 1 # |# | # |# |# |# |# |# | KPXL[n-1ln] 00h
(x-byte command)
0 0 0 |0 1 0 0 0 1 11h
10 | Data Stop
1 1 #o0- - |- |- 1- |- |- 00h
Displa:
11 Pay 0 0 0 0 |O 1 0 0 1 0 12h
Refreh(DRF)
Display Start 0 0 Red Pixel Data (400x 300) | 13h
1 Transmission 0 1 # |# | # |# |# |# |# |# | RPXL[1SE] 00h
2(DTM2, Red Data) | 0 1
(x-byte command) 0 1 # |# | # |# |# |# |# |# | RPXL[n-1ln] 00h
VCOM LUT(LUTC)
(45-byte  command,
13 0 0 0 0 1 0 0 0 0 0 20h
structure of  bytes
2~7 repeated)
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# | Command W/R | C/ID |D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Registers Defaut
W2W LUT (LUTWW)
(43-byte command,
14 0 0 0 |0 1 /0 |0 |O |O 1 21h
structure  of bytes 2~7
repested 7 times)
B2w LUT (LUTBW /
LUTR)
15 | (43-byte command, 0 0 0 |0 1 (0 |0 |O 1 |0 22h
structure  of bytes 2~7
repested 7 times)
W2B LUT (LUTWB /
LUTW)
16 | (43-byte command, 0 0 0 |0 1 /0 |0 |O 1 1 23h
structure  of bytes 2~7
repested 7 times)
B2B LUT (LUTBB /
LUTB)
17 | (43-byte command, 0 0 0 |0 1 |0 |0 1 |0 |O 24h
sturcture  of bytes 2~7
repested 7 times)
0 0 0 |0 1 1 /0 |0 |O |O 30h
18 | PLL control(PLL)
0 1 - - # |# | # | # |# |# | M[20],N[20] 3Ch
0 0 0 1 /0 |0 |O |O |O |O 40h
Temperature Sensor
19 o 1 1 # |# | # |# |# |# |# |# | LM[10:3)/TSR[7:0] 00h
Calibration (TSC)
1 1 # | # | # |- - - - - LM[2:0]/- 00h
Temperature Sensor | O 0 0 1 0 0 0 0 0 1 41h
20 | Selection
0 1 # |- - - # |# |# |# | TSETO[3:.0] 00h
(TSB
0 0 0 1 |0 |0 |O |O 1 |0 42h
1 Temperature Senzor | O 1 # # # # | # | # |# |# | WATTR[7:Q] 00h
Write(TSW) 0 1 # | # | # |# | # |# |# |# | WMSB[7.0] 00h
0 1 # | # |# |# |# |# |# |# | WLSB[7:0] 00h
0 0 0 1 |0 |0 |O |O 1 1 43h
Temperature Sensor Read
22 (TSR) 1 1 # | # |# |# |# |# |# |# | RMSB[7:0] 00h
1 1 # | # | # |# |# |# |# |# | RLSB[T0] 00h
) 0 0 0 1 |0 1 /0 |0 |O |O 50h
Vecom and daa interval
23 . VBDI[1:0],DDX[1:0],
sdting(CDI) 0 1 # o # | # |# | H# |H# | # | # D7h

CDI[3:0]
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# | Command W/R | C/ID | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Registers Defaut
Lower Power | O 0 0 1 0 1 0 0 0 1 51h
24 | Detection
1 1 - - - - - - - # LPD 01h
(LPD)
- TCON setting 0 0 60h
(TCON) 1 # # # # # # # # S2G[3:0],G25[3:0] 22h
0 0 1 61h
- - - - - - - # 00h
Reglution HREY8:3]
26 ] 0 1 # # # # # 0 0 0 00h
sdting (TRES)
0 1 - - - - - - - # 00h
VREY8:0]
0 1 # # # # # # # # 00h
0 0 0 0 0 0 1 65h
0 1 - - - - - - - # 00h
GSST Setting HST[8:3]
27 0 1 # # # # # 0 0 0 00h
(GSsT)
0 1 - - - - - - - # 00h
VST[8:0]
0 1 # # # # # # # # 00h
0 0 1 71h
Get Satus
28 PTL_FLAGI’C_BUSY,DATA
(FLG) 1 1 - # # # # # # # 02h
_FLAGPON,POF,BUSY
Auto 0 0 1 0 0 0 0 0 0 0 80h
29 | Measurement AMVT[1:0],XON,AMVS,
0 1 - - # # # # # # 10h
Vcom AMV,AMVE
20 Read Vcom | O 0 1 0 0 0 81h
Value(VV) - - VV[5:0] 00h
VCM_DC 0 0 1 0 0 1 0 82h
31 | Setting
0 1 - - # # # # # # VDCY[5:0] 00h
(VDCS)
0 0 1 0 0 1 0 0 0 0 90h
0 1 - - - - - - - # 00h
HRST[8:3]
0 1 # # # # # 0 0 0 00h
0 1 - - - - - - - # 00h
HREDI[8:3]
32 Partial 0 1 # # # # # 1 1 1 07h
Window (PTL) | O 1 - - - - - - - # 00h
VRST[8:0]
0 1 # # # # # # # # 00h
0 1 - - - - - - - # 00h
VRED[8:0]
0 1 # # # # # # # # 00h
0 1 - - - - - - - # PT_SCAN 01h
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# | Command W/R | C/D | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Registers Defaut
Partial In
33 0 0 1 0 0 1 0 0 0 1 91h
(PTIN)
Partial Out
34 0 0 1 0 0 1 0 0 1 0 92h
(PTOUT)
a5 Progam 0 0 1 0 1 0 0 0 0 0 AOh
Mode (PGM) | O 1 1 0 1 0 0 1 0 1 Check code = A5h A5h
Active
36 | Proggmming 0 0 1 0 1 0 0 0 0 1 Alh
(APG)
0 0 1 0 1 0 0 0 1 0 A2h
1 1 - - - - - - - - ReadDummy N/A
Read oTP
37 1 1 # # # # # # # # Data of Address= 000h N/A
(ROTP)
1 1 N/A
1 1 # # # # # # # # Data of address=n N/A
38 Power Saving | O 0 E3h
(PWS) 0 1 # # # # # # # # VCOM_W[3:0],SD_W[3:0] 00h

Wwww.wavesharecom
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(1) Pard Setting (PSR)  (Register: ROOH)

Action W/R | C/ID | D7 D6 D5 D4 D3 | D2 D1 DO
Satting the pand 0 0 0 0 0 0 0 0 0 0
0 1 RESL | RESO | REG EN | BWR | UD | SHL | SHD_N | RST_N
REJ1:0]: DisdayResolution setting (source x gate)
00b: 400x300 (Default) Active source channds: SO ~ S390. Active gate channds: GO ~ G29%9.
01bh: 320x300 Active source chamels: SO ~ S319. Active gate channds: GO ~ G29%9.
10b: 320x240 Active source chamels: SO ~ S319. Active gate channds: GO ~ G239.
11b:20x300 Active source channds: SO ~S199. Active gate channels: GO ~ G299.
REG_EN: LUT sdection
0: LUT from OTP. (Default)
1: LUT from register.
BWR: Black / White/ Red
0: Pixel with B/W/Red. (Default)
1: Pixe with B/W.
uD: Gate Scan Direction
0: Scandown. Firg linetolast line:Gn-1 Kk Gn2 K Gn3K €& K
GO 1: Scanup. (default)  Firgtlinetolastline:GO K Gl kK G2k é K
Gn-1
SHL: Source Shift direction
0: Shift left Firs detatolastdata:Sn-1 K Sn-2 K Sn-3 kK € K
S0 1: Shift right. (default) First datatolastdata:SO kK S1 kK S2 K € K
Sn-1
SHD_N:  Booster Switch
0: Booster OFF, register data are kept, and SEG/BG/VCOM are kept OV or floating.
1:BoosterON  (Default)
WhenSHD_N become LOW, charge pump will beturned OFF, register andSRAM data will keep until VDD OFF, and
SD output andVCOM will remain previous condition. SHD_N may have two conditions: Ovor floating.
RST N:  Soft Rest

1:Noeffect  (Default). Booster OFF, Regidter data are set to their defaut values, and SEG/BG/VCOM: 0V
When RST_N become LOW, the driver will be rest, dl registers will be reset to ther default vaue. All driver
functions will be disabled. SD output and VCOM will base on previous condition. It may have two conditions: Ov or

floating.

(2) Power Setting (PWR)  (RO1H)

Action W/R | C/ID D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 0 0 0 0 0 1

0 1 - - - - - - VDS EN | VDG_EN
Selecting

0 1 - - - - - VCOM_HV VGHL_LV[1:0]
Internd/Externd

0 1 - - VDHI5:0]
Power

0 1 - - VDL[5:0]

0 1 - - VDHR[5:0]

VDS_EN: Sourcepowerselection

0: Externalsourcepowerfrom VDH/VDL pins
1: InternalDC/DC function for generating/DH/VDL

Wwww.wavesharecom 12 45
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VDG_EN: Gate power selection
0: Externd gate power from VGH/VGL pins
1: Internd DC/DC function for generating VGH/VGL

ue:100110b)

VCOM_HV: VCOM Voltage Level
0: VCOMH=VDH+VYCOMDC, VCOML=VDL+VCOMDC
1: VCOML=VGH, VCOML=VGL
VGHL_LV[1.0]: VGH /VGL Voltage Level selection.
VGHL_LV VGHL voltage level
00(Defaullt) VGH=16V,VGL= -16V
01 VGH=15V,VGL= -15V
10 VGH=14V\VGL= -14V
11 VGH=13V,VGL= -13V
VDHI[5:0]: Internal VDH power selection for B/W pixd.(Default value: 10010b)
VDH VDH_V VDH VDH_V
000@0 2.4V é é
000@1 2.6V 100110 10.0v
000QL0 2.8V 100111 10.2v
000011 3.0v 10100 104V
000100 3.2V 101001 10.6V
000101 3.4V 1010 10.8v
000110 3.6V 101011 110V
000111 3.8V (others) 110V
VDL[5:0]: Internd VDL power sdlection for B/W pixel. (Default val
VDL VDL_V VDL VDL_V
000@m0 -2.4V é é
0001 -2.6V 100110 -10.0V
0ooao -2.8V 100111 -10.2V
000011 -3.0V 1010 -104V
000100 -3.2V 101001 -10.6V
000101 -3.4V 101010 -10.8Vv
000110 -3.6V 101011 -11.0v
000111 -3.8Vv (others) -11.0v
VDHR[5:0]: Internal VDHR power selection for Red pixe. (Defaut value: 00@11b)
VDHR VDHR _V VDHR VDHR _V
000@m0 2.4V é é
0001 2.6V 100110 10.0v
oooao 2.8V 100111 10.2v
000011 3.0v 101@00 104V
000100 3.2v 101001 10.6V
000101 3.4v 101010 10.8v
000110 3.6V 101011 110V
000111 3.8V (others) 110V

Wwww.wavesharecom
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(3) Power OFF (PWR) (RO2H)

Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO

Turning OFF the power 0 0 0 0 0 0 0 0 1 0

After the Power Off command,the driver will power off foll owing the Power Off Sequence. This commandwill turn off charge
pump, T-con, source driver, gate driver, VCOM, andtemperature sensor, but register data will be kept until VDD becomes OFF.

Source Driver output and V.com will remain as previous condition, which may have 2 condition: OV or floating.

(4) Power off sequene setting (PFS)  (RO3H)

Action WIR CID | D7 D6 D5 D4 D3 D2 D1 DO
) 0 0 0 0 0 0 0 0 1 1
Setting Power OFF sequence
0 1 - - T_VDS OFH1.0] | - - - -

T_VDS OFH1.0]: Power OFF Sequerce of VDH andVDL.
00b: 1frame (Default) 01b:2 frames 10b: 3frames 11b:4 frame

(5) Power ON (PON) (RO4H)

Action W/R C/ID | b7 D6 D5 D4 D3 D2 D1 DO

Turning ON the Power 0 0 0 0 0 0 0 1 0 0

After the Power ON command, the driver will be powered ON following the Power ON Sequence. Refer to the Power ON

Sequence section. In the sequerce, temperature sensor will be activated for onetime sensing before enalding booster.

(6) Power ON Meaarre (PMES) (RO5H)

Action WIR CID | D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 0 0 0 1 0 1

This command enablestheinternal band gap, which will be cleaedby the next POF.

(7) Booster Soft Sart (BTST)  (RO6H)

) Wl | C
Action D7 D6 D5 D4 D3 D2 D1 DO
R D
0 0 0 0 0 0 0 1 1 0
BT PHA | BT PHA | BT_PHA | BT_PHA | BT PHA | BT_PHA | BT_PHA | BT_PHA
Sarting 0 1
q 7 6 5 4 3 2 1 0
da
o BT_PHB | BT_PHB | BT_PHB | BT_PHB | BT_PHB | BT_PHB | BT_PHB | BT_PHB
trangmisso | O 1
7 6 5 4 3 2 1 0
n
0 1 BT_PHC | BT_PHC | BT_PHC | BT_PHC | BT_PHC | BT_PHC
5 4 3 2 1 0
BTPHA[7:6]: Soft start period of phaseA
00b: 10mS 01b:20mS 10b:30mS 11b: 40mS
BTPHA[5:3]: Driving strength of phaseA
000b:strength 1 001b:grength 2 010b: strength 3 011b: strength 4
100b:strength 5 101b:gtrength 6 110b: strength 7 111b: strergth 8 (strongeg)
BTPHA[2:0]: Minimum OFF time setting of GDR in phaseB
000b:0.27uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54uS

Wwww.wavesharecom 14 45
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100b:0.80uS 101b: 1.54uS 110b:3.34uS 111b: 6.58uS
BTPHB[7:6]: Soft start period of phaseB.
00b: 10mS 01b:20mS 10b:30mS 11b: 40mS
BTPHB[5:3]: Driving strength of phaseB
000b:strength 1 001b:grength 2 010b: strength 3 011b: strength 4
100b:strength 5 101b:grength 6 110b: stremgth 7 111b: strength 8 (stronges)
BTPHB[2:0]: Minimum OFF time setting of GDR in phaseB
000b:0.27uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54uS
100b:0.80uS 101b: 1.54uS 110b: 3.34uS 111b: 6.58uS
BTPHC[5:3]: Driving strength of phaseC
000b: ¢rergth 1 001b:grength 2 010b: strength 3 011b: strength 4
100b: $rength 5 101b:strength 6 110b: strength 7 111b: strength 8 (stronged)
BTPHC[2:0]: Minimum OFF time setting of GDR in phaseC
000b:0.27uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54us
100b:0.80uS 101b: 1.54uS 110b: 3.34uS 111b: 6.58uS
(8) DeepSleep(DSLP) (RO7H)
Action W/R | C/ID | D7 D6 D5 D4 D3 D2 D1 DO
DeepSieep 0 0 0 0 0 0 0 1 1 1
0 1 1 0 1 0 0 1 0 1

After this commandis transnitted, the chip would enter the deepdeepmodeto save power.
The dezp sleepmode would return to sandby by hardware rest.

Theonly one parameter is a check code, the commandwould be executed if check code = OXAS.

(9) DataStart Transmission 1 (DTM1)  (R10H)

Action W/R | C/D | D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 0 1 0 0 0 0

Starting data | O 1 Pixel1 Pixel2 Pixel3 Pixel4 Pixel5 Pixel6 Pixel7 Pixel8

transmission 0 1

0 1 Pixe(n-7) | Pixd(n-6) | Pixd(n-5) | Pixd(n-4) | Pixd(n-3) | Pixd(n-2) | Pixe(n-1) | Pixe(n)

This command starts trangmitting data and write them into SRAM. To complete data transmission, command DSP (Data
trangmisson Stop) must beissued. Thenthe chip will gart to send data/vVCOM for pard.

In B/W mode, this commandwritesAOLDO data to SRAM.

In B/W/Red mode, this commandwritesiiB/Wo data to SRAM.

In Program mode, this commandwritesAOTPO datato SRAM for programming.

(10) Data Stop (DSP)  (R11H)

Action W/R | C/ID | D7 D6 D5 D4 D3 D2 D1 DO
Stopping data | O 0 0 0 0 1 0 0 0 1
transmission 1 1 Data_flag | - - - - - - -

To stop data tranamission, this command must beissiedto check the data_flag.
Data_flag: Data flagof recdving user data

Wwww.wavesharecom 15 45
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0: Driver didn@ receive all the data
1: Driver hasdreadyreceivedal the oneframe data (DTM1 and DTM2).
After fiData Sartd (R10h) or fiData Sop {R11h) commandsandwhendaa_flag=1, the refreshing of pard starts andBUSY signal

will become i 6.

(11) Display Refresh(DRF)  (R12H)

Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO

Refreshing the display 0 0 0 0 0 1 0 0 1 0

While user sent this command, driver will refresh display (daa’VVCOM) according to SRAM dataand LUT.
After Display Refreshcommand, BUSY signal will become fi Oabd the refreshing of panel sarts.

(12) Data Start Transmission 2 (DTM2)  (R13H)

Action WIR C/ID D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 1 0 0 1 1
1 Pixdl | Pixd2 | Pixd3 | Pixd4 | Pixd5 | Pixd6 | Pixd7 Pixel8
Starting data transmission | 0 1

Pixd( | Pixd( | Pixd( | Pixd( | Pixd( | Pixd( | Pixd(n- | Pixd(n)
n-7) n-6) n-5) n-4) n-3) n-2) 1)

0 1

This command starts trangmitting data and write them into SRAM. To complete data transmission, command DSP (Data
trangmission Stop) must beissued. Thenthe chip will gart to send datalvVCOM for pard.

In B/W mode, this commandwritesANEWO data to SRAM.

In B/W/Red mode, this commandwritesfiREDO datato SRAM.

(13) VCOM LUT (LUTC) (R20H)
This command builds Look-up Tabe for VCOM

(14) W2W LUT (LUTWW) (R21H)
This commandbuilds Look-up Tahe for White-to-White.

(15) B2WLUT (LUTBW/LUTR) (R22H)
This commandbuilds Look-up Tahble for Black-to-White.

(16) W2B LUT (LUTWB/LUTW) (R23H)
This commandbuilds Look-up Table for White - to- Black.

(17)B2B LUT (LUTBB / LUTB)  (R24H)
This command builds Look-up Take for Black - to- Black.

(18) PLL Control (PLL)  (R30H)

Action WIR C/D | b7 D6 D5 D4 D3 D2 D1 DO

0 0 0 0 1 1 0 0 0 0

Controlling PLL

0 1 - - M[2:0] N[2:0]

The commandcontrolsthe PLL clock frequeng. The PLL structuremustsupportthe following framerates:
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M | N | FrameRate | M | N | FrameRate | M | N | Frame Rate N | Frame Rate
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 |7Hz 3 |4 |21Hz 5 |4 |36Hz 4 | 50 Hz (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 |57Hz 1 | 114Hz 1 |171Hz
2 | 29Hz 2 | 57Hz 2 | 86Hz
3 | 19Hz 3 | 38Hz 3 | 57Hz
2 |4 | 14Hz 4 | 4 | 29Hz 6 |4 | 43Hz
5| 11Hz 5 | 23Hz 5 | 34Hz
6 | 10Hz 6 | 19Hz 6 | 29Hz
7 | 8Hz 7 | 16Hz 7 | 24Hz
Horizontal Hsyno | H_Active | ;
- bl I
DE
b wock_____________ R

(19) Temperature Sensor Cdlibration (TSC)  (R40H)
Action W/R | C/ID | D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 1 0 0 0 0 0 0
Sersing

1 1 D10/TS7 | DIITS6 D8/TS5 D7/TA D6/TS3 D5/TS2 D4/TS1 D3/TSO
Temperature

1 1 D2 D1 DO - - - - -

This commandreads the temperature sensed by the temperature sensor.
WhenTSE (R41h)is set to O, this commandreads internd temperature sensor value.
WhenTSE (R41h)is set to 1, this commandreads externa LM75 temperature sensor value.

TY7:0]:
D[10:0]:

Wwww.wavesharecom
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TY[7:0]/D[10:3] | Temperature (©) | TY[7:0]/D[10:3] | Temperature (©) | TS[7:0)/D[10:3] | Temperature (©)

1110 0111 -25 0000 0000 0 0001 1001 25

1110_1000 -24 0000 0001 1 0001 1010 26

1110_1001 -23 0000 0010 2 0001 1011 27

1110_1010 -22 0000 0011 3 0001 1100 28

1110_1011 -21 0000 0100 4 0001 1101 29

1110 1100 -20 0000 0101 5 0001 1110 30

1110 1101 -19 0000 0110 6 00011111 31

1110 1110 -18 0000 0111 7 0010 0000 32

1110 111 -17 0000 1000 8 0010 0001 33

1111 0000 -16 0000 1001 9 0010 0010 34

1111 0001 -15 0000 1010 10 0010 0011 35

1111 0010 -14 0000 1011 1 00100100 36

1111 o011 -13 0000 1100 12 00100101 37

1111 0100 -12 0000 1101 13 0010 0110 38

1111 0101 -11 0000 1110 14 0010 0111 39

1111 0110 -10 0000 1111 15 0010 1000 40

1111 o111 -9 0001 0000 16 0010 1001 41

1111 1000 -8 0001 0001 17 00101010 42

1111 1001 -7 0001 0010 18 0010 1011 43

1111 1010 -6 0001 0011 19 0010 1100 44

1111 1011 -5 0001 0100 20 0010 1101 45

1111 1100 -4 00010101 21 0010 1110 46

11111101 -3 00010110 22 0010111 47

1111 1110 -2 0001 0111 23 0011 0000 48

1111 1111 -1 0001 1000 24 0011 0001 49
(20) Temperature Sensor Engble (TSE)  (R41H)
Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO
Enable Temperature 0 0 0 1 0 0 0 0 0 1
Sensr/Offset 0 1 TSE - - - TO[3:0]

This command salects Internd or Externa temperature sensor.

TSE  Internal temperature sensor switch
0: Enable (Defaut)
TO[3:0]: Temperature offsd.

1: Disable; using external senor.

TO[3:0] Calculation | TO[3:0] Caculation
0000b 0 1000 -8
0001 1 1001 -7
0010 2 1010 -6
é é é é
0110 6 1110 -2
0111 7 11 -1
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(21) Temperature Sensor Write (TSW) (R42H)

Action WIR C/ID D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 0 0 0 1 0
Write Externd Temperature 0 1 WATTR[7:0]
Sensor 0 1 WMSB[7:0]
0 1 WLSB[7:0]

This commandreads the temperature sensed by the temperature sensor.
WATTR: D[7:6]: 1°C Write Byte Number
00b: 1 byte (headbyte only)
01b: 2 bytes(head byte + pointer)
10b: 3 bytes(head byte + pointer + 1st parameter)
11b: 4 bytes(headbyte + pointer + 1st parameter + 2nd parameter)
D[5:3]: Usea-ddfinedaddress bits (A2, A1, AO)
D[2:0]: Poainter setting
WMSB[7:0]: MSByte of write-data to externa temperature sensor.
WLSB[7:0]: LSByte of write-data to externa temperature sensor.

(22) Temperature Sensor Read(TSR)  (R43H)

Action W/R C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 0 0 0 1 1
ReadExternd Temperature
1 1 RMSBJ[7:0]
Sensr
1 1 RLSB[7:0]

This commandreads the temperature sensed by the temperature sensor.
RMSBJ[7:0]: MSByte read data from externd temperature sensor
RLSB[7:0]: LSByte readdata from externa temperature sensor

(23) VCOM And Data Interval Setting (CDI)  (R50H)

Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO
Set Interval Between Vcom and | O 0 0 1 0 1 0 0 0 0
Data 0 1 VBDI[1:0] DDX[1:0] CDI[3:0]
This commandindicaestheinterval of Vcom anddata output. When setting the vertical back porch, thetotal blanking will be kept
(20 Hsync).
VBD[1:0]: Borderdata selection
B/W/Red mode (BWR=0)
DDX[0] | VBD[1:0] | LUT DDX[0] | VBD[L0] | LUT
00 Floating 00 LUTB
0 01 LUTR 1(Default 01 LUTW
10 LUTW 10 LUTR
11 LUTB 11 Floating
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B/W mode (BWR=1)

DDX[0] | VBD[L:0] | LUT DDX[0] | VBD[1:0] | LUT
00 Floating 00 Floating
01 LUTBW (1K 0) 01 LUTWB (1k 0)
0 1(Default)
10 LUTWB (0K 1) 10 LUTBW (Ok 1)
11 Floating 11 Floating

DDX[1:.0]: Data poldity.
DDX]1] for RED data, DDX[0] for BW datain the B/W/Red mode.
DDX[0] for B/W mode.

B/W/Red mode (BWR=0)

DDX[1:0] | Data{Red,B/W} | LUT | DDX[1:0] | Data{Red,B/W} | LUT
00 LUTW 00 LUTR
01 LUTB 01 LUTR

00 10
10 LUTR 10 LUTW
11 LUTR 11 LUTB
00 LUTB 00 LUTR
01 LUTW 01 LUTR

01(Default) 11
10 LUTR 10 LUTB
11 LUTR 11 LUTW

B/W mode (BWR=1)

DDX[0] Data{ New, Old} | LUT DDX[0] | Data{New, Old} | LUT
00 LUTWW (0K 0) 10 0 LUTBW(1K 0)

00 01 LUTBW (1K 0) 1 LUTWB(OK 1)
10 LUTWB (0K 1) " 0 LUTWB(1k 0)
11 LUTBB (1K 1) 1 LUTBW(OK 1)
00 LUTBB (0K 0)
01 LUTWB (0K 1)

01(Default)
10 LUTBW (1K 0)
11 LUTWW (1K 1)

CDI[3:0]: Vcom anddatainterval

CDI[3:0] | VcomandData Interval | CDI[3:0] | Vcom andData Interval
0000b 17 hsync 0110 11

0001 16 0111 10 (Default)

0010 15 é é

0011 14 1101 4

0100 13 1110 3

0101 12 11 2
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(24) Low Power Detection (LPD)  (R51H)

Action WIR C/ID D7 D6 D5 D4 D3 D2 D1 DO
Detect Low Power 0 0 0 1 0 1 0 0 0 1
1 1 - - - - - - - LPD
This commandindicaestheinput power condition. Host canread this flagto lean the battery condition.
LPD: Interval Low Power Detection Hag
0: Low power input (VDD < 2.5V) 1: Normal status (defaut)
(25) TCON Setting (TCON)  (R60H)
Action WIR | C/ID | D7 D6 D5 D4 D3 D2 D1 DO
Set Gate/Source Non-overlap Period 0 0 0 ! ! 0 0 0 0 0
0 1 S2G[3:0] G29[3:0]
This commanddefinesnon-overlap period of Gate and Source
S2G[3:0] or G29[3:0]: Source to Gate / Gate to Source Non-overlap period
S2@G[3:0] or G25[3:0] Period S2G[3:0] or G295 3:0] Period
0000b 4 é é
0001 8 1011 48
0010 12(Defaullt) 1100 52
0011 16 1101 56
0100 20 1110 60
0101 24 111 64
Period = 660 nS.
<«— 1-line period —»
Source ><
$2G G2S |
G (n) <—>§
826 G2S
e (n+1) i{—b D a—
(26) Reglution Setting (TRES)  (R61H)
Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 0 0 0 0 1
0 1 HREYS]
Set Disgay Resolution 0 1 HREJ7:3] 0 0 0
0 1 - - - - - ] - VRESS]
0 1 VREY7:0]

This command definesadternative resolution andthis setingis of higher priority than the RES1:0] in ROOH (PR).
HREY8:3]: Horizontal Display Resolution
VREY8:0]: Verticd Display Reslution

Active chamel calculation:
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GD : First active gate = GO (Fixed);
SD : First active source =S0 (Fixed);

LAST active gate = VRESS8:0] - 1
LAST active source = HRES8:3]*8 i 1

(27) GSST Setting(GSST)  (R65H)
Action WIR C/ID D7 D6 D5 D4 D3 D2 D1 DO

0 0 0 1 1 0 0 1 0 1
Gate/Source 0 ! - - _ - - - - nsTs
Sart setting 0 1 HST[7:3] 0 0 0

0 1 - - - - - ] - VSTI8]

0 1 VST[7:0]
This command definesthe First Active Gate andFirst Active Source of active channds.
HST[8:3]: Firg active source. (Defaut: SO)
VST[8:0]: Firg active gate. (Default: GO)
(28) GetSatus (FLG)  (R71H)
Action W/R | C/D | D7 | D6 D5 D4 D3 D2 D1 DO

0 0 0 |1 1 1 0 0 0 1
ReadFlags P P
1 1 - | PTL flag | I’C_ERR | I°C_BUSY | daa_flag | PON | POF | BUSY
This commandreads the IC status.
PTL_FLAG Partid display status (high: partial mode)
1’C_ERR: 12C mager error status
12C_BUSY: 12C mager busy status (low active)
daa_flag: Driver hasdreadyrecaved dl the one frame data
PON: Power ON status
POF: Power OFF dtatus
BUSY: Driver busy status (low active)
(29) Auto Meaure Vecom (AMV)  (R80H)
Action W/R | C/D | D7 | D6 | D5 D4 D3 D2 D1 DO
0 0 1 0 0 0 0 0 0 0
Automatically measire Vcom
0 1 - - AMVT[1:0] | XON | AMVS | AMV | AMVE
This commandreads the IC status.
AMVT[1:0]: Auto Measure Vcom Time
00b: 3s 01lb: 5s(Default)
10b: 8s 11b: 10s
XON:  All Gate ON of AMV
0: Gate normally scan during Auto Measure VCOM period. (default)
1: All Gate ON during Auto Measure VCOM period.

AMVS: Source output of AMV

0: Source output OV during Auto Measure VCOM period. (defaut)
1: Source output VDHR during Auto Measure VCOM period.
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AMV:

AMVE:

Andog signal

0: Get Vcom value with theVV command (R81h) (default)

1: GetVcom valuein ardlog signd. (External anaog to digital converter)
Auto Measire Vcom Enale (/Disable)

0: No effect

1: Trigger auto Vcom sensng.

(30) VcomVaue(VV)  (R81H)

Action W/R | C/D | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Automatically measire Vcom 0 0 ! 0 |0 0 0 0 0 !
1 1 - - VV[5:0]
This commandgets the Vcom value.
VV[5:0]: Vcom Vaue Output
VV[5:.0] Veoomvaue
00 0000b -0.10V
000001b -0.15V
000010b -0.20V
11 1010b -3.00V
(31) VCM_DC Setting (VDCS)  (R82H)
Action W/R C/D D7 D6 D5 D4 D3 D2 D1 DO
SetVCM,_DC 0 0 1 0 0 0 0 0 1 0
0 1 - - VDCSY[5:0]
This commandsets VCOM_DC vaue
VDCY[5:0]: VCOM_DC Setting
VDCS[5:0] Veoomvaue
00 0000b -0.10V (default)
00 0001b -0.15V
00 0010b -0.20V
11 1010b -3.00V
(32) Partial Window(PTL) ~ (R90H)
Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 0 1 0 0 0 0
0 1 - - - - - - - HRST8]
0 1 HRST[7:3] 0 0 0
SetPartia Window |0 1 - - - - - - - HREDJ[S]
0 1 HRED[7:3] 1 1 1
0 1 - - - - - - ] VRST8]
0 1 VRST[7:0]
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0 1 VRED[7:0]
O S S S S S S S S =

This command sets partial window.
HRST[8:3]: Horizontal start chamel bank. (value 00h~31h)
HRED[7:3]: Horizontal endchamel bark. (value 00h~31h). HRED must be greater than HRST.
VRST[8:0]: Verticd start line. (value 00Gh~12Bh)
VRED[8:0]: Verticd endline. (value000h~12Bh). VRED must be greater than VRST.
PT_SCAN:  0: Gatesscanonly ingdeof the partid window.

1: Gates scan both inside andoutside of the partid window. (defaut)

(33) Partial In (PTIN) ~ (R91H)

Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO

Partial In 0 0 1 0 0 1 0 0 0 1

This command makesthe dispgay erter partia mode.

(34) Partial Out (PTOUT)  (R92H)

Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO

Partial In 0 0 1 0 0 1 0 0 1 0

This command makesthe dispay exit partial mode andenter normal mode.

(35) ProgamMode (PGM)  (RAOH)

Action W/R C/ID D7 D6 D5 D4 D3 D2 D1 DO
Enter Program|0 0 1 0 1 0 0 0 0 0
Mode 0 1 1 0 1 0 0

Afterthis commandis issued, the chip would enter the progjammode.
The modewould return to standbyby hardware reset.
Theonly one parameter is a check code, the commandwould beexcutedif check code = OxA5.

(36) Active Progam(APG)  (RA1H)

Action W/R |C/ID |D7 D6 D5 D4 D3 D2 D1 DO

Active Progam OTP |0 0 1 0 1 0 0 0 0 1

After this commandis transmitted, the programming state machinewould be activated.
The BUSY flagwould fall to 0 until the programming is compl eted.
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(37) ReadOTP Daa (ROTP)  (RA2H)
Action W/R |C/D |D7 D6 D5 D4 D3 D2 D1 DO

0 0 1 0 1 0 0 0 1 0

1 1 Dummy

1 1 Thedata of addessOx000in the OTP
ReadOTP data for check|1 1 Thedata of addessOx001in the OTP

1 1

1 1 Thedata of addess(n-1) in the OTP

1 1 Thedaa of addess(n) inthe OTP
The commandis usedfor reading the contentof OTP for checking the data of programming.
Thevdueof (n) is deperding on the amount of programmed data, the max address = OxFFF.

( Supply Power, Reset )
PGM command (inte Pragram Moda)
DTM command {write data)
| Apply VPP=7.5V then wait 10ms
APG command (activate program)
1 Check Busy=1then remove VPP
ROD command {check data)
comeciness ? Fail
( Finish, Reset )
The sequence of programming OTP

(38) Power Saving(PWS)  (RE3H)
Action WIR C/ID D7 D6 D5 D4 D3 D2 D1 DO
Power Saving for 0 0 1 1 1 0 0 0 1 1
Vcom & Source 0 1 VCOM_WI[3:0] SD_W[3:0]

This commandis set for saving power during fresh period. If the output voltage of VCOM / Source is from negative to podtive or

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

parameters.

VCOM_WI[3:0]: VCOM power savingwidth  (unit = line period)
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VCOM_W[3:0]
-  «

VSYNC
CDI[3:0]

VCOM >—< Frame N VCOM >—<
Source 4< Frame N Data >7

SD_WI[3:0]: Source power savingwidth  (unit = 660nS)

52G[3:0] G25[3:0]
«—> «—>
Gate
Source >—< Line N Data >—<L|ne (N-+1) Data
- -«
SD_W[3:0]
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7. Electrical Characteristics

7-1) Absolute maximum rating

Parameter Symbol Rating Unit
Logc Suppy Voltage Va -0.3t0 +6.0 \%
Logc InputVoltage Vin -0.3toVCI +2.4 \%
Operating Temp. range Torr 0 to +50 (S]
Storage Temp. range Tsre -25t0 +70 (S]
7-2) Panel DC Char acteristics
Thefollowing spetificaions apply for: VSS = 0V, VCI = 3.3V, TA = 250
Parameter Symbol Conditi ons Min Typ Max Unit
Single ground Vss - - 0 - \Y,
Logc Suppy Voltage VCI - 23 33 3.6 \%
High level input voltage VIH Digitd input pins 0.7vCl - VCI \%
Low level input voltage VIL Digita input pins 0 - 0.3VClI \%
High level output voltage VOH Digitd input pins, IOH= 400uA | VCI-04 - - \Y
Low level output voltage VOL Digitd inputpins, |OL= -400uA 0 - 04 \%
Image updete current lupDATE - - 8 10 mA
Sandby panelcurrent Istandby - - - 5 UA
Power pand  update Purpate - - 26.4 40 mw
Standby power panel Psrey - - - 0.0165 mw
Operating temperature - - 0 - 40 (S]
Storage temperature - - -25 - 60 (S]
Image upcete Time & 25 © - - - 12 15 Sec
DC/DC off
No clock
Deepd eepmode current lval No input load - 2 5 uA
Ramdata not retain
DC/DC off
Sleep mode current lvai No diodk - 35 50 uA
No input load
Ramdataretain

- The Typical power consumption is measured with foll owing pattern transition: from horizontal 2 gray scale patern to vertical 2

gray scale pattern.(Note 7-1)

- Thestandbypower is the consumed power whenthe panel controllerisin sandbymode.

- Theligeddectrical/optical characterigtics are only guaranteedunderthe controller & waveform providedby GoodDisplay
- Vcomis recommendedto be set in therange of assignedvalue +

0.1V. Note 7-1
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The Typical power consumption

7-3) Panel AC Char acteristics

7-3-1) Oscill ator frequency

Thefollowing speeificaionsapply for : VSS =0V, VCI = 3.3V, T, = 250

Parameter

Symbol

Conditi ons

Min

Typ

Unit

Internal Oscillator frequercy

Fosc

VCI=2.3t0 3.6V

1.625

MHz

7-3-2) MCU Interface
7-3-2-1) M CU Interface Selection
In this module, there are 4-wire SA and 3-wire SH that can communicate with MCU. The MCU interface mode can be set by
hardware selection on BS1 pins. When it isfiLowo 4-wire SH is sdected. Whenit is fiHigh 03;wire SR (9 bits SR) is sdected.

Pin Name Data/Command Interface Control Signal
Businterface D1 DO Cs# D/C# RES#
SR4 SDIN SCLK CSH D/C# RES#
SH3 SDIN SCLK CSH L RES#

Note 7-2: L is connectedto VSS
Note 7-3: H is connected to VCI

Table 7-1: MCU interface assignment under different bus interface mode
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7-3-2-2) MCU Seial I nterface (4-wire SPI)
The4-wire SH congsts of serid clock SCLK, saia data SDIN, D/C#, CS#. In SA mode, DO acts as SCLK, D1 acts as SDIN.

Function Ccst D/C# SCLK
Write Command L L h
Write data L H h

Table 7-2: Control pinsof 4-wire Serial Peripherd interface

Note 7-4: § wndsfor risingedge of signa

SDIN is shiftedinto an 8-hit shift register in the order of D7, D6, ... DO. The data byte in the shift register is written to the Graphic
Display Data RAM (RAM) or commandregister in the same clock. Underserid mode, only write operations are alowed.

Cs# ]
SCLK(DO)

DIC# ]
SDIN(D1)

(write mode)

SDIN(D1)
(read mode)

(D7)(D6 /D5 | D4)(D3 /D2 D1 D0)

(D7)\D6 | D5 \D4 D3\ D2 {01 {DO)

“DC" keeps a same value
during the whole 8-bit cycle

DC=0: command
DC=1: parameter

1'7 command ‘.\ }47

read parameter

}‘_ command _"‘ |<—

Figure 7-1: Write procedue in 4-wire Serial Peripherd Interface mode

(p7)(06 (05 p4)(p3)p2)(p1)(D0__|

R

N
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7-3-2-3) MCU Seial I nterface (3-wire SPI)
The3-wire seid interface congsts of serial clock SCLK, serial data SDIN and CS#.
In 3-wire SA mode, DO acts asSCLK, D1 acts asSDIN, Thepin D/C# canbe connected to an external ground.

The operation is similar to 4-wire serial interface while D/C# pin is not used. There are altogether 9-bits will be shifted into the shift
register on every ninth clock in sequence: D/C# bit, D7 to DO bit. The D/C# hit (first bit of the sequentia data) will determine the
following daa byte in shift register is written to the Display Data RAM (D/C# bit = 1) or the command register (D/C# bit =
0).Under serial mode, only write operations are dl owed.

Function CSH D/C# SCLK
Write Command L Tie LOW h
Write data L Tie LOW h

Table 7-3: Control pinsof 3-wire Serial Peripherd Interface
Note 7-5: § wndsfor risingedge of signa

cst# ] [ [ ]
sokeo | F]fFLFLFLALFLALAL L L AL L L LALA LA L
SDN®Y 770 )b7)(D6(D3(04)D3(03(p3(D0( " DC(p7)D6)(D5(D4)D302)D1) D
S e commang | ~ e Y
SDIN@1) (0)57)(06)(D5)04)(03)D2)DL)D0) "~ ")(1)P7)06)(D5)p4)D3)b2)D1)D0) |
(read mode) "_ comiiand = ‘q— read parameter —D{

“DC" keeps a same value
during the whole 8-bit cycle

: Write procedue in 3-wire Serial Periphera Interface mode
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7-3-3) Timing Char acterigtics of Seies Interface

CS# VIH
VIL
tcss

tscycw

7
s I O O O A W

SCLK \\/lllilj} ;
1% lsds’ tsdh

SDIN VIH )

(DIN) VIL D/CX ;zi D7 X D6 X: X DO X

3-wire Serial Interface — Write

VIH
CS# VIL
tcss tscycw

VIH (¥ tshwk, tslw
SCLK i [tz m j
A 7 vz

(o )

le—isds le tsdh
SDIN ViH |
VIL
(DIN) tacc toh
| [
SDIN Ll b (— X - X:// X I
(DOUT) VIL y =
3-wire Serial Interface — Read
Symbol Signal Parameter Min Typ Max Unit
tcss Chip Sdlect Setup Time 60 - - ns
tesh st Chip Sdlect Hold Time 65 - - ns
tsce Chip Select Setup Time 20 - - ns
tchw Chip Select Setup Time 40 - - ns
tscycw Serid clock cycle (write) 100 - - ns
tshw SCL fiHO pulsewidth (write) 35 - - ns
tdw SCLALO pulse width (write) 35 - - ns
SCLK
tscyer Serid cock cycle (Read) 150 - - ns
tshr SCL fiHo pulsewidth (Read) 60 - - ns
tdr SCL L0 pulse width (Read) 60 - - ns
tsds Data setup time 30 - - ns
SDIN -
tsdh Data hold time 30 - - ns
(DIN)
tacc Accesstime - - 10 ns
(DOUT)
toh Output disable time 15 - - ns
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7-4) Power Consumption

Parameter Symbol Conditi ons TYP Max Unit Remark
Pargl power consumption during update - 250 264 40 mw -
Power consumption in standbymode - 250 - 0.0165 | mw -

7-5) Reference Circuit

!

]

1

i GDE

. FESE

= VGL

5 ViGH

= T3CL

- TS0

5 ES1

1 EUST

T RES#

5 DNCH
S

13
D0

14

T Dl

T VDDIO

b ; VI

= VoD

=5 VEP

i VEH
FEEVGH |

22

= WEL |

S FEEVGL |
VOOM |

HEN

Figure. 7-5 (1)

VDD

—C1 — (3 5 = E — (10
1uF/6WV 1uF/25V 1uF/25W 1uF/25V 1uF/25V 1uF/25V 1uF/25V

— 0 C7 9

Figure. 7-5(2)
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FREVGL |
FREVGH |

==_C14

Cl3

i
| ”_____i |___4 1uFyS0v

1aF/S0v
7 8
R3
0. 47R
D2 12 Q1
'||| [ $11304BEDL J FEE |

l K || Isel

—

MBRUJJﬁ 5
MERD530

MEROS30 4 TuF iS50V 1
L1 v
Sl GDE |
Cl1
.l | S
10aF8v
&
=

Figure. 7-5(3)
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Figure. 7-5 (4)
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8. Typical Operating Sequence
8-1) Normal Operation Flow
1. BWR mode& LUT form Register

A\ 4

System Power

A 4

Rest the EPD driver IC |«

A 4

Booster soft start

Power setting

Power on

y
Pardl setting

y

PLL control

Reslution seting

A 4

Load image data

Display refresh

Border floating

A 4

Turn off

y

Enter into deep
sleepmode
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2. BWR modeé& LUT form OTP

> System Power

A

Rest the EPD driverIC [«

A 4

Booster soft start

Power on

A
Pard setting

y

Reslution seting

A\ 4

Load image data

y

Display refresh

\ 4
Border floating

A\ 4

A\ 4

Turn off

Enter into deep

sleepmode
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8-2) Reference Program Code
1. BWR mode& LUT from register

System power

y
Rest the EPD driverIC

y

Booster soft start
SH (0x06,0x17,0x17,0x17)

y
Power setting
SH (0x01,0x03,0x00,0x2b,0x2b,0x09)

\ 4
Power on
SAH (0x04)

y
Check BUSY pin BUSY=Low

BUSY=HighV
Pard setting
SH (0x00,0xéf)

y

PLL control
SAH (0x30,0x3a)

A 4

Reslution seting
SA (0x61,0x01,0x90,0x01,0x2c)

y

VCM_DC setting
SH (0x82,0x12)

A 4

Vcom anddata interval setting
SAH (0x50,0x87)

Data gtart transmission 1
SA (0x10)

y

Transport B/W data

y

Data tart trangmission 2
SH (0x13)

A 4

Transport red data

A 4

Display refresh
SRA (0x12)

<
4

A

os]

USY=High

Check BUSY pin B

A 4

Vcom anddata interval setting
SR (0x50,valug)Note

Notel:Setborder tofloating.

Power off
SA (0x02)

A 4

Deepdeep
SP (0x07,0xa5)

USY=Low
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2. BWR modeé& LUT from OTP

System power

y
Rest the EPD driverIC

A 4

Booster soft start
SH (0x06,0x17,0x17,0x17)

y
Power on
SH (0x04)

v
Check BUSY pin

BUSY=High v

Pard setting
SH (0x00,0x0f)

y

Reglution sdting
SR (0x61,0x01,0x90,0x01,0x2c)

A\ 4

Vcom anddata interval setting
SR (0x50,0x87)

A 4

Data gart transmission 1
SA (0x10)

A 4

Transport B/W data

BUSY=Low

A 4

Data start transmission 2

SP (0x13)

Transport red data

A 4

Display refresh
SA (0x12)

A\ 4

Check BUSY pin

BUSY=High ¥

Vcom anddata interval setting
SA (0x50,valug)N'et

\ 4
Power off
SA (0x02)

A 4

Deepdeep
SR (0x07,0xa5)

Notel: Set borderto floating.

BUSY=Low
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9. Optical char acteristics

9-1) Specifications

Measurements are made with that the illumination is under anangle of 45 degrees, the detection is perperdicular unless otherwise

speified.
T=250
SYMBOL PARAMETER CONDITIONS MIN TYPE MAX UNIT Note
R Reflectance White 30 35 - % ’\;()ie
Gn 2Crey Level - - DS (WSDS)x n(m-1) - L* -
CR Contrast Ratio indoor 8 - - -
Pard& life 08 ~408 100@00 timesor 5 yeas l\;o;e
Image Updde Storage ar.1d Updae the white screen
transportation
Parel Suggestupdate once every
Updae Time Opeation 24 hours or et least 10 days
to update again.

WS: White state, DS Dark state
Gray state from Dark to White : DS® WS

m: 2

Note 9-1: Luminarce meter: Eye i One Pro Spectrophotometer

Note 9-2: Pand life will not guararteedwhenwork in temperature below O degree or above 40 degree. Each update interval time
should be minimum a 180 seconds.

9-2) Definition of contrast ratio

The contragt ratio (CR) is the ratio betweenthereflectance in a full white area(R1) andthereflectance in adark area(Rd)() :

R1: white reflectance
CR = R1/Rd

Rd: dark reflectance

D spl ay

Detector
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9-3) Reflection Ratio
The reflection ratio is expressed as:

R = Reflectance Factor white board X (L center/ Lwh'rte board)

L center IS the luminance measured at center in a white area (R= G = B=1). L yite board iS the luminance of a standard white board. Both

are measured with equivalent illumination source. The viewing angle shall be no more than 2 degrees.

M ew ng D\ ‘

dir ection -
U

12 o' clock

/ directi on 90°

9 oclock d
directi on 180°

3 o'clock
m direction O0°

6 o' clock
directi on 270°

!

9-4) Bi-stabili ty
The Bi-stability standard as follows:
Bi-stability Result
AG MAX
24 hours
White state 6 L* - 3
Luminance drift
Black state 6 L* - 3

Wwww.wavesharecom

40 45



W) LWARAVESHRRE 4.2inch ePaper (B)

share awesome hardware

10.Handling, Safety and Environmental Requirements

Warning

Thedispay glassmay break when it is dropped or bumpedon a hard surface. Handle with care.
Should the display break, do not touch the dectrophoretic material. In caseof contact with electrophoretic material, wash with
water andsoap.

Caution

The dispay module should not be exposed to harmful gases, such as acid anddkali gases, which corrode electronic componerts.

Disassembling the display module can causepermanent damage and invalidate the warranty agreaments.

Obsave genea precautions that are common to hardling delicae electronic componerts. The glasscan breakand front surfaces

can easily be damaged. Moreover thedisplayis sensitive to static eectricity and other rough environmental conditions.

Data sheet satus

Product specification The data sheetcontainsfind product specifications.

Limiting values

Limiting values given are in acocordarce with the Absolute Maximum Rating System (IEC 134).

Stressabove one or more of thelimiting values may causepermanent damage to the device

Theseare stressratings only and operation of the device at theseor any other conditions alove those given in the Characteristics
sections of the specification is not implied. Exposure to limiting valuesfor extendedperiods may affect device reliability.

Application information

Where application information is given, it is advisory anddosenat form part of the specification.

Product environmental certification

RoHS
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11.Reliability test

TEST CONDITION METHOD REMARK
Whenthe expearimentd cycle finished, the EPD samples will ]
) When experiment
be taken out from the high finihed. the EPD
ini , the
High-Tempera | T =408 ,RH=35%for | temperature ervironmerta chamber and set aside for a few

must meet electrical

ture Operation 240hrs minutes. As EPDs return to roam temperature, testers will
] ) performarnce
obseve the appearance and test dectrical and optical
standards.
performance based on standard# IEC 60 068-2-2Bp.
Whenthe experimentd cyde finished, the EPD samples will )
When experiment
be taken out from the low o
Low-T temperat i rtd chamber and set aside for a f finished, the EPD
ow-Tempera _ emperaure ervironme amber and set aside for a few
2 p. T=00 for240hrs _ P | mustmeet electrical
ture Operation minutes. As EPDs return room temperature, testers will
] ) performance
obseve the appearance, and test eectrical and optical
standards.
performance based on stardard# IEC 60 068-2-2Ab.
Whenthe experimentd cydle finished, the EPD samples will ]
_ ) When experiment
T =+600, be taken out from the high |
) RH=35% ) ) finished, the EPD
High-Tempera temperature ervironmertd chamber and set aside for a few )
3 for 240hrs . ] must meet electrical
ture Sorage minutes. As EPDs return to room temperature, testers will ‘
: . erformance
Testin white patten | ysgve the appeararce and test dectrical and optical pg dord
andards.
performance based on standard# IEC 60 068-2-2Bp.
Whenthe experimentd cycle finished, the EPD samples will )
When experiment
_ be taken out from the low o
Low-T oo temperat i rta chamber and set aside for a f finished, the EPD
ow-Tempera emperaure ervironme amber and set aside for a few
4 P for 240hrs ) P _ must meet electrical
ture Storage Testin white pattern minutes. As EPDs return to room temperature, testers will oerformare
obseve the appeararnce, and test eectrical and optical
standards.
performance based on standard# IEC 60 068-2-2Ab
High Whenthe expearimentd cycle finished, the EPD samples will When experiment
Temperature, T=+400 , be taken out from the ervironmental chamber and set aside | finished, the EPD
5 High- RR=80% for a few minutes. As EPDs return to room temperature, | mustmeet electrical
Humidity for 240hrs testers will observe the appearance and test electrical and performance
Operation optical performance basedon standard# IEC 60 068-2-3CA. standards.
High T=4500 Whenthe expearimentd cycle finished, the EPD samples will When experiment
Temperature, RH=80% be taken out from the ervironmental chamber and set aside | finished, the EPD
6 High- for 240hrs for a few minutes. As EPDs return to room temperature, | mustmeet electrical
Humidity Testin white pattern testers will observe the appearance and test electrical and performance
Storage optical performance basedon standard# IEC 60 068-2-3CA. standards.
[-256  30mins] 1. Samplesare put in the Temp & Humid. Environmerta When experiment
. Y [Temperature rise Chamber. Temperature cycle starts with -250, storage | finished, the EPD
emperature : ; ; ; ;
7 p 30mins] [+600 period 30 minutes. After 30 minutes, it needs30min to must meet dectrical
Cyde RH=35% let temperature rise to 600 . After 30min, temperature performance
will be adjustedto 600 ,RH=35% and storage period is
30mins] ! ° aep standards
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Y [Temperature drop
30mins], lcycle=2hrs,
50 cycles
Testin white pattern

30 minutes. After 30 minutes, it needs 30min to let
temperature rise to -2560 . One temperature cycle
(2hrs) is complete.

Temperature cycle repeats 50 times.

When 50 cydes finished, the samples will be taken
out from expeaiment chamber and set aside a few
minutes. As EPDs return to room temperature, tests will
obsave the appeararce and test dectrical and
optical performance based on stardard# IEC 60 068-2-

UV exposure 765W/nfor 168
8 ) hrs.400 Standard# IEC 60 068-2-5 Sa
Resstance rs,
Electrogtatic Machine Modd:
9 ) Sandard# IEC61000-4-2
discharge +/-250V, Oq, 200PF
1.04GFrequency :
10~500Hz
Package o ]
10 o Direction : X, Y, Z Full packedfor shipment
Vibration
Dureation:1hours in each
direction
Drop from height of
122 cmon
Concrete suface
Package Drop )
11 Impact Drop sequerce:l corner, Full packedfor shipment
mp
3edyes,
6face
Onedrop for each.

Actual EMC level to be measured on cusomer application.

Note: (1) The protective film must be removed before temperature teg.
(2) Therel s temperature vs display qudity limitation in our display module, we guararteel pixe displayqudity from50 ~
300, and2 pixd dispayqudity for 06 ~50 & 308 ~400.

(3) In orderto make sure the display module can provide the best dispgay qudity, the update should be madeafter putting the

display module in stable temperature environmentfor 15 mins.
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12.Point and line standard

Shipment Inseption Sandard

Part-A  Active area Part-B  Border area
Equipment Electrical test fixture, Point gauge

Outline dimension

91.0(H)x77.0(V) x1.18(D) Unit mm
Temperature Humidity llluminarce Distance Time Angle
Environment 55+ 120
23+ 20 300mm 35Sec
5%RH 1500 ux
Name Causs Spot size Part-A Part-B
B/W spot in glassor D" 0.25mm Ignore
Spot protection sheet, 025mm D~  0.4mm 4 Ignore
foreign mat. Pin hole 0.4mm D 0
Scratch on glassor Length Width Part-A
Scratch on FPL or L 2.0mm W' 0.2mm Ignore
Scratch or line defect Partideis Protection | 20mm<L" 50mm| 0.2 mm<W  0.3mm 2 'gnore
shet. 50mm<L 0.3mm<W 0
D1,D2° 0.2mm Ignore
Air bubble Air bubble 0.2mm<D1,D2"  0.35mm 4 Ignore
0.35mm< D1, D2 0

Side Fragment

X" 5mm Y  1mm & dispayis ok, Ignore

Remarks: Spot define: Thatonly canbe seenunder WS or DS defects.
Any defect which is visible under gray patern or transition processbut invisible under black and white is disregarded.
Hereis definition of the fiSpotd and AScratch or line defectd.
Spot: W > 1/4L Scratch or linedefect: W~ 1/4L
Definition for L/W andD (major axis)

FPC bonding areapad doesri alowed visud inspetion.

{_#_\/ ‘ I a Aggregate of small air Sinatehnbble
. O 3 Major
s — = ajor ‘]
| D = (a+b)/2 O%) axis D1 axis D2
X N

b

—>

L

Note: AQL = 0.4
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13. Packing

empty tray /"

1t layer

total 12 layer

|
%
¢

\® vacuum

bag

a—
.

12(PCS x 12(Layer) =1MPCS

4
) L\Pd |Let

rotector

P belt

144(FCSK 16(BOX=234PCS
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