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1. OVERVIEW

4.2inch e-Paper (G) is an Active Matrix e-Paper Display all-in-one driver with timing controller for
ESL. The sources have 2-bit outputs per pixel to support white/black/red/yellow. The 4.2inch active
area contains 400x300 pixels. The module is a TFT-array driving electrophoresis display, with
integrated circuits including gate driver, source driver, MCU interface, timing controller, oscillator,
DC-DC, SRAM, LUT, VCOM. The module can be used in portable electronic devices, such as
Electronic Shelf Label (ESL) system.
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2. FEATURES

SRR TR RSP SR R T SR S S SEIP PSP SR S

400%300 pixels display

High contrast

High reflectance

Ultra wide viewing angle

Ultra low power consumption

Pure reflective mode

Bi-stable display

Commercial temperature range

Landscape and portrait modes

Hard-coat antiglare display surface

Ultra low current deep sleep mode

On-chip display RAM

Waveform can be stored in on-chip OTP or written by MCU
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

Built-in temperature sensor
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3. MECHANICAL DRAWING OF EPD MODULE

FRONT VIEW SIDE VIEW BACK VIEW

Z 51.00¢TFT 00£0.10
b 84.80(AA 3.10
2 o =
£ g — ¥ B
L3 = 4 — =
% s | g o [
= Lo| = =
= ==
5 5
off Lo
_—
| —
LL l_ 6.00 37.50 12+0,02
" =30 BENDING AREA
T uTug THICKNESS 0.070,03MM CONMECT SIDE
——0.50£0.10 o ,30+£0.0 o
E—asn*o.oa a 302003 ay
— —0.35£0.03 Sl
£0,50%23=11,50+0,04 = -
—16.80 12.50+0.10 ;.-,E

Note: 1. Display module 4.2" array for EPD; 2.Driver IC: JD79668; 3. Resolution: 300 gate x 400 source; 4. Pixel size: 0.212mmx0.212mm.
3




L) WARVESHARE

share awesome hardware

4.2inch e-Paper (G)

User Manual

4. PIN ASSIGNMENT

NO. Name 1/0 Description Remark
1 NC Do not connect with other NC pins Keep open
2 GDR (0] N-Channel MOSFET Gate Drive Control
3 RESE I Current Sense Input for the Control Loop
4 NC Do not connect with other NC pins Keep open
5 VSH2 C Positive Source driving voltage (Red)

6 NC Do not connect with other NC pins Keep open
7 NC Do not connect with other NC pins Keep open
8 BS1 I Bus Interface selection pin Note 4-5
9 BUSY (0] Busy state output pin Note 4-4
10 RES# I Reset signal input. Active Low Note 4-3
11 D/C# I Data / Command control pin Note 4-2
12 CS# I Chip select input pin Note 4-1
13 SCL I Serial Clock pin (SPI)
14 SDA I/0 Serial Data pin (SPI)
15 VDDIO p Power Supplly for interface logic pins. It should be

connected with VCI
16 VCI P Power Supply for the chip
17 VSS P Ground

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

VDD and VSS
19 VPP P FOR TEST Keep open
20 VSH1 C Positive Source driving voltage
o1 VGH c Power Supply pin for Positive Gate driving voltage and

VSH1
22 VSL C Negative Source driving voltage
23 VGL c Power Supply pin for Negative Gate driving voltage

VCOM and VSL
24 VCOM C VCOM driving voltage

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

Note:

4-1: This pin(CS#) is the chip select input pin connecting to the MCU. The chip is enabled for MCU
communication only when CS# is pulled LOW.

4-2: This pin(D/C#) is Data/Command control pin connecting to the MCU in 4-wire SPI mode. When the pin is
pulled HIGH, the data at SDA will be interpreted as data. When the pin is pulled LOW, the data at SDA will
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be interpreted as command.
4-3: This pin(RES#) is reset signal input. The Reset is active low.
4-4: This pin is Busy state output pin. When Busy is Low, the operation of the chip should not be interrupted,
the command should not be sent.The chip would put Busy pin Low when
- Outputting display waveform
- Communicating with digital temperature sensor
4-5: Bus interface selection pin

BS1 State MPU Interface
L 4-line serial peripheral interface(SPI) - 8 bits SPI
H 3-line serial peripheral interface(SPI) - 9 bits SPI
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5. ELECTRICAL CHARACTERISTICS

5.1 ABSOLUTE MAXIMUM RATING

Parameter Symbol Rating Unit
Logic supply voltage Vel -0.3to +6.0 Vv
Logic Input voltage Vin -0.3to VCI +0.3 Vv
Operating Temp range Toprr 0 to +40 T
Storage Temp range Tste -251t0 +70 T
Optimal Storage Humidity HST Go 55+10 %RH

Note:

5-1-1: Maximum ratings are those values beyond which damages to the device may occur. Functional
operations should be restricted to the limits in the Panel DC Characteristics tables.

5-1-2: The storage time is within 10 days for -25C~70°C.

The display screen should be kept white and face up.

5.2 PANEL DC CHARACTERISTICS

The following specifications apply for: Vss=0V, Vci=3.0V, Topr =23°C.

. Applicable . )
Parameter Symbol Condition pppin Min. Typ. Max. | Unit
Single ground Vss - - - 0 - Y
Logic supply voltage Vel - Ve 23 3.3 3.6 \Y
Core logic voltage Vbb - Vbb 2.3 3.3 3.6 Y
High level input voltage ViH - - 0.7V - Vel \Y
Low level input voltage ViL - - 0 - 0.3Vci Y
. VCI
High level output voltage Von lon = 400Ma - 0.4 - - \Y
GND
Low level output voltage VoL loL = -400Ma - - - +0.4 Vv
Typical power Prve Vci=3.0V - - 18.6 - mw
Deep sleep mode Pstpy Vci=3.0V - - 0.0012 - mw
Typical operating current lopr_Vai Vci=3.0V - - 6.2 - mA
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current

Ram data not
retain

Image update time - 23°C - 20 - sec
DC/DC OFF
No clock
Deep sleep mode .
lasip_ Ve No input load - 04 1 uA

Note:

5-2-1: The typical power is measured with following transition from horizontal 4 scale pattern to
vertical 4 scale pattern.

|:>_

5-2-2: The deep sleep power is the consumed power when the panel controller is in deep sleep mode.
5-2-3: The listed electrical/optical characteristics are only guaranteed under the controller & waveform
provided by Waveshare.

5-2-4: Electrical measurement: Tektronix oscilloscope - MDO3024,

Tektronix current probe - TCP0O030A.

5.3 PANEL AC CHARACTERISTICS

5.3.1 MCU Interface Selection

The pin assignment at different interface modes is summarized in Table 5-3-1. Different MCU mode can
be set by hardware selection on BS1 pins. The display panel only supports 4-wire SPI or 3-wire SPI

interface mode.

Pin Name Data/Command Interface Control Signal

Bus interface SDA SCL CS# D/C# RES#
BS1=L 4-wire SPI4 SDA SCL CS# D/C# RES#
BS1=H 3-wire SPI3 SDA SCL CS# L RES#

Table 5-3-1: MCU interface assignment under different bus interface modes

5.3.2 MCU Serial Interface (4-wire SPI)

The serial interface consists of serial clock SCL, serial data SDA, D/C#, CS#. This interface supports
Write mode and Read mode.
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Function CS# D/C# SCL
Write command L L 1
Write data L H 1
Note: 1 stands for rising edge of signal
Table 5-3-2: Control pins of 4-wire Serial Peripheral Interface
=1 ] ] [
oo LTI (PSS LA LA L FUL L]
e DiC —l ‘
_ XX ooxosXoaXosxoeXonXooX Ko7 ooXosXoaxoXoXoneox_ XerX(eeXosKeXo3X2x(oi oo

«—  Command . _ . pamameter .. __,  paameter

~

CSBcanbe "H" between parameter

command. And SCL, SDA, D/C are invalid
during CSB=" H"

CSBeanbe “H™ between parameter
parameter. And SCL, SDA, D/C are
invalid during CSB=" H”

Figure 5.3.1: 4-wire SPI mode

5.3.3 MCU Serial Interface (3-wire SPI)

Function CS# D/C# SCL
Write command L Tie 1
Write data L Tie 1
Note: 1 stands for rising edge of signal

Table 5-3-3: Control pins of 3-wire Serial Peripheral Interface

cse

] [
- EPEARREARREARREARR UL LU UL
smj@@@@®®®@®< wOEEOCCOE @@Q@@@@@@
Command ) ¢ parameter S parameter
LI e A

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".

Figure 5-3-2: 3-wire SPl mode
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viL
F 1
Tess Tsevew Tesu ; Teaw :
Tscd
\:Z T m .f—ur—;tﬁ
SCL A Tsnw I
TDCS TD(H
74
pc X X
Tsps [ Tson

SDA ‘g‘
(DIN) L ]

X ™ X

CSB T.,_.QS
v

"
D6 x D5 g
4

4 pin senal interface charactenstics(write mode)

/"

Tess Tsevew Teen Teaw l
Tscc
vE L Tow '
SCL A Tsuw ] = fm,,m *
TDCS ‘TD(H |
: / . ‘
DiC /
Tacc Tace Ton
: " N
ooo——4 o7 X D6 XL Ds X: 4 X Do Z
Figure 5-3-3: 4-pin serial interface characteristics
Parameter | Symbol Min. Typ. Max. Unit Condition
SERIAL COMMUNICATION
Tcss 60 ns Chip select setup time
TesH 65 ns Chip select hold time
CSB
Tscc 20 ns Chip select CSB setup time
Tehw 40 ns Chip select setup time
Tscyew 100 ns Serial clock cycle (Write)
Tshw 35 ns SCL “H” pulse width (Write)
sCL Tsw 35 ns SCL “L” pulse width (Write)
Tscyer 150 ns Serial clock cycle (Read)
TsHr 60 ns SCL “H” pulse width (Read)
Tsr 60 ns SCL “L” pulse width (Read)
Tsps 30 ns Data setup time
SDA :
TspH 30 ns Data hold time
(DIN) T 10 A ti
ns ccess time
(DOUT) Ace
Ton 15 ns Output disable time
D/C Tocs 20 ns DC setup t[ime
TocH 20 ns DC hold time

Table 5-3-4: Serial Interface Timing Characteristics
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6. COMMAND TABLE

Register Table

Following table list all the SPI contral registers and bit name definition for JD79668. Refer to the next
section for detail register function description.

Bit
Address mmaﬂd —_— — — — — — — ~
w o o o o ] o o o o ooH
ROOH | Panel setting (PSR) w 1 RES[1] RES[@] |FGT_MODE + uo SHL BHD_N RET_N on
w 1 LUT_EN . FOPT voeMz | TE_AUTO | TIEG NORG VC_LuUTZ LEL
w o L] o o a ] o o 1 oK
w 1 - - - - vac_en | vos_en | voe_en o7h
W 1 - - - - - - vaPNll | vePNm oan
RO1H |Power setting (PWR) w 1 = VEPL_DJE] | VEFL_OE] | VEFL_D) | VBRL_ONE) | VERL_O0[] | VERL_D[T] | vEFL_Dm
w 1 - VBP_1El | vee_1 ver_ 1 | verim |veelsm | ves_am | verLim
w 1 = VEM_T[B] | VEN_1IS] | VONL_1[] | VENLI[3] | VENL_IE | VEN_1[1] | ves_1m
w 1 - VBPL_16] | VEPL_1[5] | vBPL_1M4) | varL_1] | verL_a@ | verL_1[n) | varL_1m
w o a o o ] o o 1 o o2+
RO2H Power OFF({POF) p= 3 - E - - - - - >
RiaH Power ON (PON) w o o o L] ] o 1 o ] Dk
w L] o o o L] o 1 1 ] oEH
W 1 - - - PHE_2FTI:0] EHA_2FTHD) oon
w 1 - - EHA_CNED] a2n
Booster Soft Start w 1 & = PHA_OFFIED oTh
ROEH
(BTST) w 1 - - FHE_ON[E:D} ozn
w 1 - FHE_OFFIED) oTh
w 1 . EHIC_ONEED) o2n
w 1 . FHC_OFFED) oTh
s w a o a (1] o o 1 1 1 aTH
! ol ) w 1 1 o 1 0 e 1 o 1 Ash
e Data Start w [} 0 o o 1 o (1] o ] 10K
transmission (DTM) w 1 2 2 & e = B = # oK
w 0 ] o o 1 ] (1 o 1 198
R11H Data Stop (DSP)
" 1 Data_fag - - - - - - - -
; w o o o o 1 o o 1 o 126
R12H Display Refresh
(DRF) w 1 - - - - - - - - ook
Audo W o a = o 1 o 1 1 1 178
R17H LALIT!O}
w 1 CodefT] CodeiE] CodelS] | Cocels] | Code3] | Codel] | Codeln CodelD] Ash
w o o 0 1 1 o o o o 308
R30H FLL control (PLL)
w 1 - - - Dyna FRE:0] ozh
w 1] 0 1 0 Q o 0 o 0 40
' Temperature Sensor
R40H R 1 DT[] | D9TE] | De/Teps] | OTTAps | DeTER] | DsTe@y | owTeRE | DaTs(n i
Command (TSC)
R 1 D2ITaE | DuTSE] oo - - - & % =
emperature Sensor w o o 1 o 0 o o ] 1 41H
R41H Tc.ﬂ :
bration (TSE) W 1 TSE - - TO] TO TOR TOM TOO o0h
w o o 1 o ] o o 1 1 42K
Ha Temperature Sensor w 1 WATTRIT] | WATTRIE] | WATTRIS] | WATTRE] | WATTRIZ] | WATTRIZ] | WATTRIT] | WATTRIOI
Wite (TSW) w 1 wisas[] | waess] | wusss) | waesp | wdseE) | waesE | wuespn | wazsm 00N
w 1 wisam | wizagl | wisss) | wissie | wissp) | wisamy | wisep | wizsm 0an
w o o 1 o ] o o 1 1 43n
Temperature Sensor R 1 RMEB[7] | RM36E] | AMSSis] | AMesE) | AMSB[E] | RMEEE | AMSB | RM3EM) -
R43H
Read (TSR)
el 1 mLE8[) | RL2SE] AL2Eg) | mLeags) | ALse[E | Riseg | RLzE() ALza[0] -

10



H&‘lfo\w/g?ﬂﬁﬁﬁ 4.2inch e-Paper (G)

User Manual

VCOM and DATA w o o 1 o 1 o o <] a SOM
RS0H interval setting (CDI) w 1 VBDE] VBD{1] VB DDX cog3] coiz] coig1] coioy a7h
w ] a 1 o 1 o [ ] 1 51K
RS1H e
Detection (LPD) R 1 = LFD I
W 0 0 1 1 | o o ] 1 51H
W 1 " 2 - s - - ==l HRES¢8) Q0h
Resclution
RE81H z W 1 HRE2(T) | HREDE HRES(S) | HRE244) | HRE=(3) | HREEZ ] a @an
s ewng[TRESJ {T) | 15) {31 1]
W 1 - . - - - - VRED(Z) | VRE=0E) 0oh
w 1 vREET) | vRES(E) VRESIS) | vmES4) | vRES@) | vRES@) | vRES(MN | vREam @an
w o o 1 1 | o 1 ] 1 55+
w 1 - - - - - . S _star9) | S_stariE) 00h
Gata/Source Start
RE5H : w 1 2 _sort7) | S_strs) | 2_stams) | S_smen4) | B_str3) | S_stamz) o a oah
Setting(GSS5T)
W 1 - - - gacan - . G_start(3) | G_stami3) 00h
w 1 G_stary7) | G_startis) | G_start(s) | G_startis) | G_stan3) | G_stary2) | G_staitt) | G_starwD) 00h
L L] ] 1 1 1 o o ] L] TOH
R 1 ] ] o L] ] 0 1 1 Ds5h
R70H REVISION (REV)
R 1 o 0 o o ] 0 1 o 02h
R 1 ] g o b 1] 0 1] 1 oih
Auto Measure Veom w a 1 [ o ] o o ] ] 8O H
R80H
(ANMV) w 1 P P AMVTE] [ AsnvTm XON AMVZ Al AMIVE 00h
W o 1 o ] o o o ] 1 51K
RB1H Vicom Value (VW)
R 1 - VVIE] WWIs] VW] VT3 wWiz] VW) Wil -
; W ] 1 2 0 ] ] 0 1 n BIH
REIH Veom_DC Setting
register(VDCS) w 1 - VINCEE] wvocarE) | vocew) | vocem | voesE | voesm vDCEm] Dah
W ] 1 o o o ] o 1 1 83K
w 1 - . - PTH_ENS - - HR2T(3) | HRaTE) 00h
w 1 HRET(T) | HRSTE) HRATS) | HRSTE) | HRaTE) | HRSTE) o a 00h
W i - - - - - - HRED(S) HREDE) 0dn
Partial Window w 1 HREDT) HREINS) HREDIS) HRED4) HRED(3) HRED(Z) 1] a 00n
Ll (FTLW) w 1 - B = = 5 - VRETE) | VRETE) 20n
W 1 VRETT) VRETIE) VRSETIS) VRET(4) VRET(I) VRST2) VRATI(1) VRETIO) 0an
w 1 - - - - - - VRET(®) | VRSTE) 00h
w 1 VRETT) | wRaTE) VRaTiS) | vRETH) | vRaT) | wReTE) | vReTin) | vReTO) 00h
w 1 - - - . - - - FMODE 00h
RODH |Program mode(PGM)| w 3 1 o o 1 o o o 3 ELL
REO1H Artive W o 1 o o 1 ] o o 1 31K
Program(APG)
Read MTF data w a 1 (=] 1] k| o o 1 a a2H
Ra2H
(RMTF) [ 1 - " # o » 5 "
w 0 1 0 1 0 1 AzH
w 1 - = - VMTPSEL = = M_dis S _da D0h
MTP P W 1 PGM_SADDR]16:8] 00h
RAZH > Program Config
Register(PGM_CFG) w 1 PGM_SADDR[T:0} 0on
w 1 PGM_DSIZE]16:8] o=h
w 1 PGM_DSIZE[T:0] 00h
CASCADE setting w ] 1 1 1 ] ] 0 o 0 EO
REDH
(CCSET) w ] - - - - - - - CCEIN 00h
) w a 1 1 i 0 o o 1 1 £
RN |# 8 ) W 1 vm[;;_w mﬂhﬂ‘-w \.-cc[::.ls_w m?‘;—"" SD_W[3F | SDOUWI2] | SD_WI2l 20_wi 00h
W ] 1 1 1 ] o 1 ] a B4
RE4H g LVD_2EL VD_SEL
Select{L\VSEL) w 1 i - R :; = X [ i

11
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ROOH (PSR): Panel setting Register

ROOH

Inst/Para

R/W|DI/CX

D7 D6

D5 D3 D1

PSR

w 0

0 o

0

1 Parameter

W 1

RES(] | RES[0]

PST_MODE uD SHL | SHD.N | RSTN

| 2™ Parameter

W 1

LUT_EN| -

FOFT TS_AUTO| TIEG NORG |VC_LUTZ

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

Description

15

parameter

-The command defines as :

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/Vcom: floating

SHD_N

SHD_N function

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

1 : Booster on. (default)

SHL

'SHL function

0: Shift left; First data=Sn—3Sn-1 —.. —82—Last data=51.
1: Shift right: First data=S1—-52 —.. —S8n-1—Last data=5Sn.
(default)

up

UD function

0:Scan down; First line=Gn—Gn-1 —_...—~G2—Last line=G1.
1:Scan up; Firstline=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.

7-6

RES[1,0]

Resolution setting

00: Display resolution is 400x300(default)
01: Display resolution is 320x300

10: Display resolution is 300x240

11: Display resolufion is 200x300

12
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2™ parameter

Bit Name Description

VCOM status function

0 : No effect

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

VCOM status function

0 : No effect (default)

0 VC_LUTZ

L NORG 1 : After refreshing display, VCOM is tied to GND before power
off
YGM power off status function

2 TIEG 0 : No effect (default)

1 : Power off, VGN will be tied to GND

Temperature sensing will be activated automatically one time

0 : Before enabling booster, Temperature Sensor will be activated
3 TS_AUTO |automatically one time.

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

W COM status function

0 : No effect (default)

1:VCOM is always floating

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 selection setiing

0 - Using LUT from MTP(default)

1 - Using LUT from register

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

4 VCMZ

4 LUT_EN

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

Notes:

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

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 tum off.SD output and VCOM will base on previous condition. It may have two
condition:0V or floating.

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

Restriction
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RO1H Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
PWR W 0 0 0 0 0 0 0 0 1 Dth
1% Parameter | W 1 " = 5 - |vsc_en|vos_en|voc En| omm
2™ Parameter | W 1 - 2 . . - |veenin|vernm| oon
3™ Parameter | W 1 VSPL_0 [6:0] 00h
4" Parameter | W 1 - VSP_1 [8:0] 0oh
5" Parameter | W 1 VSN_1[6:0] 00h
6" Parameter | W 1 - VSPL_1[8:0] 0Oh
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: Extemal gate power from VGP/VGN
1 : Internal DCDC function for genarate VGP/VGN. (default)
Source power selection.
1 VDS_EN 0 : External source power from VSPIVSN pins.
1 : Internal regulator function for generate VSP/VSN (default)
Source LV power selection.
2 VSC_EN D : Extemnal source power from VSPL pins.
1 : Internal regulator function for generate VSPL (default)

2nd Parameter:

Bit Name Description
VGPMN 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

14
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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.
bitf5-0] Voltage(V) bit [6: Voitage(V) bit [6:0] Voltage(\V)
ooooooD [oon| 3 0101001 [28h| 7.1 1010010 [ 52n | 112
0000001 |O1R| 3.1 0101010 |2ah| 7.2 | 1010011 |53n| 113
0000010 |02n| 22 | 0101011 |[2Bh| 73 | 1010100 |54n| 114
0000011 |03h| 3.3 | 0101100 |2Ch| 74 | 1010101 |88n| 115
0000100 |04h| 24 | 0101101 |2Dh| 75 | 1010110 |88n| 118
0000101 |05h| 35 | 0101110 |2ER| 78 | 1010111 |57h| 117
0OOO11D |OBh| 28 | 0101111 |2Fh| 7.7 | 1001000 |58n| 118
0000111 |O7h a7 0110000 | 30h 78 1011001 | 58h 1.8
0001000 |0Bh| 28 | 0110001 |31h| 7.8 | 1011010 |54h| 12
0001001 |08h| 38 | 0110010 |3Zh B 1011011 |5Bh| 121
0001010 |0Ah| 4 0110011 |33h| B.1 1011100 |5Ch| 122
0001011 |0Bn| 4.1 | 0110100 |38h| 82 | 1D11101 |50n| 123
0001100 |OCh| 42 | 0110101 |35n| B3 | 1011110 |5En| 124
0001101 |ODh| 43 | 0110110 |38h| B84 | 1011111 |5Fh| 125
0001110 |DEh| 44 | 0110111 |37n| B5 | 1100000 |60n| 126
DO01111 |OFn| 45 | 0111000 |38h| B8 | 1100001 | 6in| 127
0010000 |10n| 48 | 0111001 |3oh| B7 | 1100010 |62n| 128
0010001 |11k 47 0111010 |3Ah 88 1100011 | 830 129
VS:-' 0010070 [12n| 48 | 0111011 |3Bh| B8 | 1100100 |84n| 13
6.0 | vePLo [OOTOOTT [T 3G Totirio0 [ 8 1100101 | 880 | 131
& 0010100 |14n| & 0111701 [3Dh| 0.1 1100110 | B8h | 132
VSPL_1 |"po10101 [15n] 6.1 0111110 |3Eh| 02 1100111 |B7h| 133
0010110 |18A| 52 | 0111111 |3Fh| ©3 | 1101000 |68h| 134
0010111 |17h| 53 | 1000000 |40h| ©4 | 1101001 |6n| 135
0011000 | 18h| &4 | 1000001 |41h| ©5 | 1101010 |8AR| 13.6
0011001 | 1@n| 55 | 1000010 |42h| ©8 | 1101011 |8Bh| 137
0011010 |1Ah| 58 | 1000011 |43n| ©7 | 1101100 |6Ch| 13.8
0011011 |[1Bh| 57 | 1000100 |44h| ©8 | 1101101 |6On| 138
0011100 |1Ch| 5.8 | 1000101 |45h| 9.8 | 101110 |BEn| 14
0011101 |1DR| 58 | 1000110 |46h| 10 1101111 |8Fh| 141
0011110 |1ER| @ 10001171 |47h| 0.1 | 1110000 |7On| 142
0011111 |1Fh| &1 | 1001000 |48h| 102 | 1110001 |71h| 143
0100000 |20h| B2 | 1001001 |4Bh| 103 | 1110010 | 72n| 144
0100001 |21h| 6.3 | 1001010 |4Ah| 104 | 1110011 |73h| 145
0100010 |22n| ©4 | 1001011 |4Bh| 105 | 1110100 |74n| 148
0100011 |23n| @5 | 1001100 |4Ch| 1068 | 1110101 | 78n| 147
0100100 |24h| @8 | 1001101 |4Dh| 107 | 1110110 |78n| 148
0100101 |25h| B7 | 1001110 |[4Eh| 108 | 1110111 |77n| 14.8
0100110 |26n| ©8 | 1001111 |[4Fn| 08 | 1111000 |[78n| 15
0100111 |27n| @8 | 1010000 |S0n| 11
0101000 [28n] 7 | 1010001 [61h] 11.1 e »
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5th Parameter: Internal VSN_1 power selection

Bit | Name Description
internal VSN power selection.

BAO0] _ [Vohage(v)] _ba[60] |Voltagev)| _ bR[0:0] | Voiage(v]]
0000000 |oon| 3 | 0101001 |28h| 7.1 | 1010010 |S2n| -112
0000001 [0h| 21 | 0101010 [2ah| 72 | 1010011 |83n| -113
0000010 |02n| 22 | 0101011 [28h| 73 | 1010100 [64n| -114
0000011 |03h| =3 | 0101100 [2Ch| 74 | 1010101 [85h| <115
0000100 |04h| 24 | 0101101 |[2DR| 75 | 1010110 |88n| -118
0000101 | 05K -3.5 0101110 | 2Eh -7.8 1010111 | 57h -11.7
0000110 |0Bh| 38 | 0101111 |2Fh| 7.7 | 1011000 |88h| -118
0000111 [G7n| 37 | 0110000 [30n| 7.8 | 1011001 [Soh] -118
0001000 |oen| =8 | 010001 [3h| 7@ | 1011010 [8An| 12
0001001 [08h| 3.8 | 0110010 [32h| 8 | 1011011 |8Bh| -12.1
0001070 [0AR| =+ | 0110011 [33n| 8.1 | 1011100 |[8Ch| -122
D001011 | 0Bh 41 0110100 | 34h 82 1011101 | 5Dh -123
0001100 [0Ch| 42 | 0110101 |38n| 83 | 1011110 |8En| -124
0001101 |0Dh| =43 | 0110110 [38h| 84 | 1011111 |5Fh| -125
0001110 [0En| =4 | 0110111 |37n| -85 | 1100000 |6on| -128
007111 [OFR| =5 | 0111000 [38h| 8.6 | 1100001 [61h] -127
D000 [10n| 46 | 0111001 [38h| 87 | 1100010 |62h| -128
0010001 | 11| 47 | 0111010 |3An| 88 | 1100011 |63n| -128
0010010 |12n| 48 |ot11011 |3Bh| 88 | 1100100 [64n| -13
) 0010011 [13n| 39 | 0117100 [3ch| @ | 1100101 [85h] <131

60 | VSN_1 [oiomo [1an] 5 [otimion [2on| 1 | 110010 [een] 132
0010101 [16n| 5.1 | 0111110 |3ER| @2 | 1100111 |67n| -133
0010110 [18h| 52 | 0111111 |3Fn| 63 | 1101000 |62h| -134
010111 |[17n| 53 | 1000000 [%0n| 04 | 1101001 [6on| -135
0011000 | 18h 54 1000001 |41h -85 1101010 | BAR =13.8
0011001 |10h| 55 | 1000010 [42h| 86 | 1101011 [8Bh| -137
0011010 |1Ah| 66 | 1000011 |43n| 87 | 1101100 |6ch| -138
0011011 |1Bh| 57 | 1000100 [#4n| 2.8 | 1101101 [8Dn| -13.8@
017100 [1Ch| 5.8 | 1000101 [#8h| 88 | 1101110 [8Eh| -14
0011101 |1Dh| 5@ | 1000110 [48h| -10 | 1101111 |6Fh| -14.1
0011110 [1En| 8 | 1000111 |&7n| -10.1 | 1110000 |70n| -14.2
011111 [1Fh| 5.1 | 1001000 [48n| -10.2 | 1110001 |7ih| -143
0100000 [20n| 6.2 | 1001001 [48h| -10.3 | 1110010 [72h| -144
0100001 |21h| 53 | 1001010 [4An| -10.4 | 1110011 |73n| -145
0100010 | 22h 0.4 1001011 |4Bh -10.5 1110100 | 74h -14.6
0100011 [23n| 65 | 1001100 [4Ch| -10.8 | 1110101 [75n| -147
0100100 [24n| 5.8 | 1001101 [4DR| -10.7 | 1110110 |7en| -14.8
0100101 | 25h 87 1001110 |4Eh -10.8 1110111 | 77h -14.0
DI00T10 [28n| B8 | 1001111 [4Fn| -1D.@ | 1111000 [78h| -15
0100111 |27n| 5@ | 1010000 [S0n| -1
010000 [28n| 7 | 1010001 [Bih| 7.0 o e

Notes:
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1. VSP_0/VSN_D voltage output is £15 V fixed value.
2. When switching Mode0 or Mode1,the voltage output is:
Mode0: VSP_0(+15) / VSN_D0 (-15) / VSPL_D (+3~+15)
Mode1: VSP_1(+3 ~ +15) / VSN_1(-3 ~-15) f VSPL_1(+3 ~ +15)
Model Model
vsp VSP_0(+18) VEP_1(+3~+186)
VSN VSN_0D[-18) VSN_1{-3~-16])
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_O/VSP_1/VSPL_1>=2v
Il. VGN- VSN_0/WVSN_1>=-2v
For example:
fmbal  |Voltage zetting| Real Voitage
VeGP +10v +10v
VGN 10w 10w
VSP_0 +16v +Bv
VSN_0 [ B
VSP_1 +5v +Ev
— VN1 Bv B
VSPL +16w +Bv
VCOMH +16w+(-2v) +8v +{-2v)
VCOML 16w4{-2v) [Bv +{-2vj=-10w
VCOMDC 2w 2w
Restriction
R0O2H (POF): Power OFF Command
ROZH Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
POF w 0 0 0 0 0 ] 0 1 0 02H
[1¥ Parameter | w o 5 5 . ; - . . 00

NOTE: - Dont care, can be sef to VDD or GND level

Description | -The command defines as :

RO2h = 0x00h

®  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.

e  Power off command will turm off charge pump, T-con, source driver, gate driver, VCOM,
temperature sensor, but register and SRAM data will keep until VDD off.

® 5D output and VCOM will base on previous condition. It may have two conditions: Ov or
floating.

This command only active when BUSY_N =*1".

Restriction
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R0O4H (PON): Power ON Command

RO4H Bit
Inst/Para RW | DICX | D7 D& D5 D4 D3 D2 D1 D0 | Code
PON W 0 0 0 0 0 0 1 0 0 04H

NOTE: °-" Dont care, can be sef fo VDD or GND level

Description -The command defines as :

L] 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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ROGH Bit
Inst/Para RW |DICX ] D7 D6 D5 D4 D3 D2 D1 DO | Code
BTST w 0 o o o 0 ] 1 1 a 06H
1= Parameter | W 1 = - - PHB_SFT [1:0] PHA_SFT[1:00 | 0Oh
2 Parameter | W 1 - 5 PHA_ON [5:0] 02h
3" Parameter | W 1 . = PHA_OFF [5:0] 07h
4" Parameter | W 1 - . PHE_ON [5:0] 02h
57 Parameter | W 1 - - PHB_OFF [5:0] 07h
6" Parameter | W 1 - - PHC_ON [5:0] 02h
77 Parameter | W 1 - . PHC_OFF [50] 07h
-The command define as follows:
1= Parameter:
Bit Name Description
Soft start period of phase A:
00: 10mS (defauit)
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| Bitf5:0] |Description| Bif5:0] |Description|
000000 strength o1o0110 strength23 101100 strengthd5
0oDCO1 sirength2 D10111 sirength24 101101 strengthd6
DODG10 strength3 011000 srength2§ 101110 strengtrd7
000011 strengthd 011001 strength26 101111 strength48
Descripticn 000100 strength 011010 strength27 110000 strengthd9
000101 strengthf 011011 strength28 110001 strength50
000110 strength7? 011100 sirength29 110010 strength51
000111 strengthB 011101 strength3Q 110011 strength52
001000 strengihd 011110 strength31 110100 strength53
Driving 001001 strength10 o111 strength32 110101 strength54
strength of ™ oa104p strengthl 1 100000 strengtha3 110110 strength55
Eﬁg—g: g 001011 strength12 100001 strength24 110111 strength56
PHC ON 001100 strength13 100010 sirength35 111000 strength57
; 001101 strength14 100011 strength36 111001 strength58
001110 strength15 100100 strength27 111010 strength59
po1i11 strength16 100101 sirength38 111011 strengthe0
010000 strength17 100110 strength39 111100 strengtht1
010001 strength18 100111 strengthd0 111101 strength@2
010010 strength13 101000 strengthd1 111110 strengths3
010011 strength20 101001 strength42 11111 strengthf4
010100 strength21 101010 strengthdd
010101 strength22 101011 sirength44
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Description Bit[5:0] |Description| Bit[5:0] |Description| Bii[5:0] |Description
000000 Period1 010110 Period23 101100 Period45
DO0001 Period2 o011 Period24 101101 Period46
000010 Pariod3 011000 Pericd25 101110 Period47
000011 Period4 011001 Pericd26 101111 Period4B
000100 Period5 011010 Pericd27 110000 Period49
000101 Feriodf 011011 Pericd28 110001 Period50
000110 Pariod? 011100 Period29 110010 Period51
000111 Period8 011101 Period30 110011 Period52
Minimum ™ 504509 Periodd 011110 Pericd3! 110100 PerodS3
(s)gttﬁnt;n:)? 001001 Period10 011111 Period32 110101 Period54
PHA_OFF 001010 Period11 100000 Period33 110110 Period55
& 001011 Period12 100001 Period34 110111 Period56
PHB_OFF 001100 Period13 100010 Periodas 111000 PeriodsT
PHC&OFF 001101 Period 14 100011 Period36 111001 Period58
001110 Period15 100100 Period37 111010 Period59
oo1111 Period16 100101 Perioda8 111011 Periods0
010000 Period17 100110 Period39 111100 Period&1
010001 Period18 100111 Period40 111101 Period&2
010010 Period19 101000 Period41 111110 Period&3
010011 Period20 101001 Period42 1111 Period64
010100 Period21 101010 Period43
010101 Period22 101011 Pericd44
Restriction
RO7H (DSLP): Deep Sleep Command
ROTH Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
DSLP W 0 0 (] ] 0 0 1 1 1 O7TH
1 Parameter| w 1 1 1] 1 0 ] 1 0 1 ASh
NOTE: " Don't care, can be setf 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 =
0xAS.
Restriction | This command only active when BUSY_N ="1".
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R10H {DTM): Data Start transmission Register

R10H Bit
InstiPara |RW [DICX| D7 D6 D5 D4 D3 D2 D1 DO | Code
DTM_master| w 0 0 0 0 1 0 0 0 0 104
1% Parameter | W 1 Pixel1 Pixel2 Pixel3 Pixel4 00h
- w 1 - - - - 00h
M" Parameter | W 1 Pixel(n-3) Pixalin-2) Pixal(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

dataVCOM for panel.
Pixel [1~n][1:0]: 2-bit/pixel
Image Data DD¥=1{default) DDX=0
Pixel[1:0] Gray level select IP output LUT select Gray level select IP output LUT select
00b GrayD ogray00 Gray3 ogray(3
01b Gray1 ogray01 Gray2 ogray02
10b Gray2 ogray02 Gray1 ogray01
11b Gray3 ogray03 GrayD 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 (DSP): Data Stop Command

R11H Bit
Inst/Para RMW DICX D7 D6 D5 D4 D3 D2 D1 DO Code
DSP W 0 0 3] 0 1 0 0 0 1 11H
1% Parameter| R 1 |ostafsg| - 5 . . y . B N

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

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

1= Parameter:

Bit Name Description

0: Driver didn’t receive all the data.
1: Driver has already received all of the one frame data.

T Data_flag

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 staris.

Restriction | This command only actives when BUSY_N = “1°.
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R12H (DRF): Display Refresh Command

R12H Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 Do Code
DRF w o 0 0 0 1 0 0 1 0 12H
1% Parameter| w 1 - . - . - . - 00h
NOTE: “-" Dont care, can be sef fo VDD or GND level
Description | -The command defines as :
R12H=0x00
While users send this command, driver will refresh display base on SRAM data and LUT.
After display refresh command, BUSY_N signal will become *“0°
Restriction | This command only actives when BUSY_N = “1"
R17H (AUTO): Auto Sequence
R17H Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
Auto Seguence W 0 0 0 0 1 0 1 1 1 17H
1¥ Parameter| w 1 Code[7] | Code[f] | Code[5] | Code[4] | Code[3] | Code[2] | Code[l] | Code[l] | ASh
Description | The command can enable the intemal 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(0xAT) = (PON—DRF—-POF—-DSLP)
Restriction | This command only actives when BUSY_N = “1°_
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R30H (PLL): PLL Control Register

User Manual

R30H Bit
Inst/Para RAW | DICX D7 D& D5 D4 D3 D2 D1 DO Code
PLL W 0 D a 1 0 0 0 o 304
1™ Parameter | W 1 : Dya | FRZ] | FRI] | FRIO | 02h

or GND level

NOTE: “-" Don't care, can be set fo VDD
Description | -The command defines as:
The command controls the PLL clock frequency. The PLL structure must support the following
frame rates:
hit3 Dynamic frame rate
0 Disable{default)
1 Enable
FR[2:0] | Frame rate
000 125 Hz
001 25Hz
010 50 Hz{default)
o1 85 Hz
100 75 Hz
101 85 Hz
110 100 Hz
111 120 Hz
remark -Horizental
hsync
H active i
e
de -
— - — o __45ck __ __ __ _
-Vertical
vsync
! V active !
B e
Z R |
e —i 1 UL i i TUL
! 355 lines |
e
Restriction
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R40H Bit
Inst/Para RW |DICX| D7 D6 D5 D4 D3 D2 D1 DO Code
TSC w i} 0 1 ] ] i} ] 0 0 404
1% Parameter R 1 D1VTS[7] | DSrTS[S] | D&MS[S] | DTTS[4] | D&TS[3) | DSTS{Z) | D4TS{] | O3S &
2™ Parameter R 1 D2/ TS[9] | D1/ TSEE DO T = = = E =
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) hit7 set to 0, this command reads internal temperature sensor value.
If R41H(TSE) hit7 set to 1, this command reads external (LM75) temperature sensor value
| s | | g
| — |
o3 I M=l
st i—l Ii
TS[F-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 28
11101001 -23 00000010 2 00011011 27
11101010 22 00000011 3 DOD11100 28
11101011 -21 00000100 1 00011101 20
11101100 -20 00000101 5 00011110 a0
11101101 -19 00000110 6 00011111 31
11101110 -18 00000111 7 00100000 32
11101111 -17 00001000 8 00100001 33
11110000 -18 00001001 ] 00100010 34
11110001 -15 00001010 10 00100011 a5
11110010 -14 00001011 1 00100100 38
11110011 13 00001100 12 00100101 37
11110100 -12 00001101 12 00100110 38
11110101 -11 00001110 14 00100111 30
11110110 -10 00001111 15 00101000 40
11110111 -8 00010000 18 00101001 41
11111000 -8 00010001 17 00101010 42
11111001 E 00010010 18 00101011 43
11111010 -8 00010011 15 00101100 44
11111011 -5 00010100 20 00101101 45
11111100 -4 00010101 21 00101110 48
11111101 -3 00010110 22 00101111 47
11111110 -2 00010111 23 00110000 48
11111111 -1 00011000 24 00110001 40
TS[e:8] T (*C)
0o +0
o +0.25
10 +).5
1 +0.75
Restriction This command only actives when BUSY_N = *17,
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R41H (TSE): Temperature Sensor Calibration Register

User Manual

R41H Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 DD Code
TSE W 0 i) 1 0 0 0 0 0 41H
1" Parameter| W 1 TSE - TO] TO[3] TO[R) TO[1] TO[0) 00h

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

Description

-The command defines as:

This command indicates the driver |C temperature sensor enable and calibration function.

Resenve one temperature offset TO[3:0] for calibration
1. TOE: mean*+ or~" ,whileQis*+ ;1is*

2. TO[2:0]: mean temperature offset value

Description

3-0 TO[3:0]

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
0111:+3.5C
1000: 4°C
1001: -3.5°C
1010: -3°C
1011: -2.5°C
1100: -2°C
1101:-1.6°C
1110: -1°C
1111: -0.5°C

4 TO4]

0: +0.0°C (default)

1: +0.25°C

7 TSE

Internal temperature sensor enable

0: Intemmal temperature sensor enable (default)

1: Internal temperature sensor disable, using extemal temperature

Sensor.

Restriction

This command only actives after RO4H{PON)
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R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para RW | DICX D7 D6 D& D4 D3 D2 D1 Do Code
TSW w 0 0 1 0 i} i} 1] 1 o 42H
1% Parameter W 1 WATTR[T] [WATTR]E] | WATTR[S] [ WATTR[4] | WATTR[3] | WATTR[2] |\WATTR{1]|WATTR[D]] 0Oh
2™ Ppargmeter [ w 1 WMSB[T] | WMSB[B] | WMSB[E] | WMSB[4] [ WMSB[3] | WMSB[Z] | WMSB[1] | WMSBID]|  D0h
3" Parameter [ w 1 WLSB[7] | WLSB[B] | WLSB[5] | WLSB[4] | WLSB[3] | WLSB[2] | WLSB[1] | WLSB[0] 00k

NOTE: =" Don care, can be set to VDD or GND level

Description -The command defines as:
This command writes the temperature.

1% Parameter:
Bit Name Description
2-0 | WATTR[2:0] | Pointer setting
5-3 | WATTRJ[5:3] | User-defined address bits (A2, A1, AD)
12C Write Byte Number
00: 1 hyte (head byte only)
7-6 | WATTR[7:6] |01: 2 bytes (head byte + pointer)
10: 3 bytes (head byte + pointer + ! g parameter)
11: 4 bytes (head byte + pointer + 1% parameter + 2™ parameter)

2" Parameter-
Bit Name Description
7-0 | WMSB[7:0] | MSByte of write-data to external temperature sensor

3™ Parameter:
Bit Name Description
7-0 | WLSB[7:0] | LSByte of write-data to external temperature sensor

Restriction This command only actives after RO4H{FON)
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R43H (TSR): Temperature Sensor Read Register

User Manual

R43H Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 Do Code
TSR w o o 1 ] 0 D D 1 1 434
1 Parameter R 1 RMSB[7] | RMSB[E] | RMSB[5] | RMSB[4] | RMSB[3] | RMSB[2] | RMSB[1] | RMsB[D)| -
2" Parameter R 1 RLSB[7] | RLSB[6] | RLSB[H] | RLSB[4] | RLSB[3] | RLSB[2] | RLSB[1] | RLSE[0] -
NOTE: " Dont care, can be set fo VDD or GND level
Description -The command defines as:

This command reads the temperature sensed by the temperature sensor.

1* Parameter:
Bit Name Description
70 RMSB[7:0]1 | MSByte of read-data from external temperature sensor

2™ Parameter:
Bit Name Description
70 RLSB[7:0] | LSByie of write-data from extemnal temperature sensor

SPI
| commems | s |
£ pAramGhars
e I [
. ] [ [
BISY N | |
Restriction This command only actives after RO4H(PON)
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R50H (CDI): VCOM and DATA interval setting Register

User Manual

R50H Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 Do Code
CDI W 0 0 1 0 1 0 0 ] 0 £0H
1% Parameter| w 1 vBD[2] | vBD[1] | veD[o) | pox | coigz | coiy | coipn | coim | emh

NOTE: =" Dont care, can be set fo VDD or GND level

Description

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

tDI[3:0]: This command indicates the interval of YCOM and data output. When setting the vertical

back porch, the total blanking will be keep (55hsync).

Bit Name Description
\Veom and data interval
0000: 17 hsync
0001:18 hsyne
0010:15 hsyne
0011:14 hsynec
0100:13 hsync
0101:12 hsync
0110:11 hsyne
30 CDI[3:0] 0111:10 hsync{default)
1000:8 hsync
1001:8 hsync
1010:7 hsync
1011:6 hsync
11040:5 hsync
1101:4 hsync
1110:3 hsyne
1111:2 hsyne
Inseenal
—_ VCOM nesd fobs ready
befiore souzes data outpet
Imtarmal |
b=
= 1Pty rrrt=-rrrtrrerrri-nl
I
| 1
de I i
I |
VCOM outpat| :
Iocation (Ex ;
veo ! Frama N VCOM } O, Frama N+1 VCOM
I 1 | i
| 1 |
Source dam I ! W 1
- Frams N daa 1
Omegeat i i( - A : ““C
S 1 [
| i :

CDI set=ng

53 beync-CDI setting (Exed)
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VBD[2:0]: Border data selection. (from LUT output by |P port border_w[1:0])

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

Bit4 Bit7-5 Description IP setting for Border LUT
DDX VBD[2-:0] Gray level selsct
000D Floating N/A
001 Gray3 border_buf=011
0 010 Gray2 border_buf=010
o1 Gray1 border_buf=001
100 Gray0 border_buf=000
000 Grayl border buf=000
001 Gray1 border buf=001
1 (default) 010 Gray2 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.

Restriction

29



L) WARVESHARE

share awesome hardware

4.2inch e-Paper (G)
User Manual

R51H (LPD): Lower Power Detection Register

R51H Bit
Inst/Para RAW | DICX D7 D6 D5 D4 D3 D2 D1 Do Code
LPD W 1] ] 1 0 1 i} [i o 1 51H
1% Parameter | R 1 - , . . - - . LPD -
MNOTE: " Don't care, can be set fo VDD or GND level

Description | -The command defines as:

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

When LPD="1", 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:
BitO LPD
0 Low power input.
1 Normal status.
CMD | | LPD command [ [ LPD parameter [ ]
CSB | [ | [
SDA | | [ ] | | value |
BUSY N |

Restriction This command only actives when BUSY_N = *1".
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R61H (TRES): Resolution setting

R61H Bit

Inst/Para RW |[DICX] D7 D6 D5 D4 D3 D2 D1 D0 |Code

TRES w 0 ] 1 1 D 0 0 i} 1 B1H
1¥ Parameter| w 1 - - - - - - HRES(D) | HRES(2) | 00h
2™ Parameter| w 1 | HRES(T) | HRES(E) | HRESIS) | HRESE) | HRES(3) | FRESE®) 0 0 00h
3" Parameter | w 1 - - - - - - VRES(9) | VRES(S) | 00k
4™ Parameter | w 1| vRES(T) | VRES(G) | VRES(S) | VRES(4) | VRES(3) | VRES(Z) | VRES(1) | VRES(D) | 00h

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

Description -The command define as follows:

When using register:

Horizontal display resolution(source) = HRES
Vertical display resolution{gate) = VRES

MNote:
No matter HRES[9],HRES[1:0],VRES[9] value being filled, it's always be 00b.

Channel disable calculation:
GD : First G active = G0; LAST active GD= first active +VRES[9:0] -1
SD : First active channel: =S0 ; LAST active SD= first active +HRES[9:2]*4-1

EX 400X300
GD: First G active = G0
LAST active GD= 0+300-1= 299; (G299)
SD : First active channel: =S0
LAST active SD=0+100*4-1=399; (5399)

Restriction Horizontal resolution should be 4-multiple.
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R65H (GSST): Gate/Source Start Setting Register

User Manual

R65H Bit

Inst/Para RMW [DICX] D7 D6 D5 D4 D3 D2 D1 D0 Code

GSST W 0 0 1 1 0 0 1 0 65H
1% Parameter | W 1 . “ . . - . S startfd] | S_startfg] | oon
2™ parameter | w | 1 | 5_stann | S_startfe | 5. S_startfd] | 5. S_. 0 00h
3™ Parameter | w | 1 % 3 - gscan . . G_startfe] | G_stare] | 0OR
4" Parameter | w | 1 |G_star7) | G_startE) | o_startfe) | 6_start4] | _staryz) | 6_stantz) | 6_startf1) | G_startm) [ 00n

NOTE: " Don' care, can be set fo VDD or GND level

-The command define as follows:

Note:

3. gscan :Gate scan select
0: Normal scan{default)
1: Cascade type scan

Scanning mode setting ( gscan=1): 800x300

1.5_Start [8:0] describe which source output line is the first date line
2.G_5tart[8:0] describe which gate line is the first scan line

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

50
3l
4510
oo 1
Description o
RESCLUTION 5401
300=800
L%
o
G sl Gled il
Oxm G0 Gl e
T T 1 L] |
W G e e GO [ =]
% 51 - S O
Gold Bumps  JD7S64E
3. foedown M 31
i -1 o

Restriction | S_Start should be the multiple of 4

32



L) WARVESHARE

share awesome hardware

4.2inch e-Paper (G)

R70H (REV): REVISION register

User Manual

RYOH Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D2 D1 Do Code
REV w 0 0 1 1 1 0 ] 0 70H
1* Parameter | R 1 ) D 0 0 1 1 DBh
2™ Parameter | R 1 0 0 0 0 0 1 0 02h
3" Parameter | R 1 0 0 D 0 0 0 1 D1h
NOTE: “-" Dont 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

33



L) WARVESHARE

share awesome hardware

4.2inch e-Paper (G)

R80H (AMV): Auto Measure VCOM register

User Manual

R80H Bit
Inst/Para RMW | DICX D7 D6 D5 | D4 D3 D2 D1 DO Code
AMV w [ 1 3] 0 0 ] 0 [i 0 80H
1% Parameter| w 1 P[1] P[O] | AMVTLT] | AMVTIO] | XON AMVS | AMV | AMVE 00h
NOTE: “-" Dont care, can be set to VDD or GND level
Description -The command defines as:
This command indicates the IC status. Host can read this data to understand the IC status.
1¥ Parameter:
Bit Name i
AMVE: Auto Measure Vcom Setting
0 AMVE 0: Auto measure VCOM disable (default)
1: Auto measure VCOM enable
AMV: Analog signal
1 AMY 0:Get Vcom value from R81h(default)
1:Get Vcom value in analog signal
AMVS: setting for Source output of AMV
0: Source output 0V during Auto Measure VCOM period.
2 AMVS (default)
1: Source output VSPL_0 during Auto Measure VCOM period.
XON: setting for all Gate ON of AMY
3 XON 0: Gate normally scan during Auto Measure VCOM period.
(default)
1: All Gate ON during Auto Measure YVCOM period.
The sensing time of VCOM detection
00: 5s (default)
54 AMVT[1:0] | 01:10s
10: 158
11: 20s
The sensing points of sampling time
00: 2 (defauit)
01:4
76 P[1:0] 10: 8
11. 16
Sampling time = the last quarter of sensing time (T) VCOM =
average of N points. N=24 8 16
Source voltage
Voom Status of Veom ccriroiied by sencing mode B
The: last quartes of sensing tme
BUSY_N :
A
Vecom Sensing _‘
Pwarage of N point. N=24 8,16
Restriction This command only actives when BUSY_N = *1".
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R81H (VV): VCOM Value register

User Manual

R81H Bit
Inst/Para RW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
A W a 1 3] 0 o o o 0 1 g81H

1% Parameter| R 1 - VWIE] | VVE] | VVEH] | WEE | W[ [ WIT | W) =~

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

Description | -The command defines as:

This command could get the VCOM value
1% Parameter:
Bit Name Description
VCOM value
VV[B:0] |Volage(V) VV[E:0] |Voitage(V)| VV[EB:0] |Voltage(V)
0D0O0CO| 00h 0 |oo111oo|1Cch| -14  |o111000(3BR| 28
DDOOODY| 0th| -0.05 |0011901|1Dh| -1.45 [0111001|30h| -2.85
popoo1o{ozh| -01 [oo1iniofiER| 15 |o11iDi0j3An| 2@
0DCOD11(03h| 015 |0011111|1Fh| -1.55 [0111011[3Bh| -2.85
0000100/ 04h| -0.2 |0100000|20h| -16 |O111100(|3CH| -3
DO0DO10%|05h| -0.25 |0100001|21h| -1.85 |0111101[3Dh| -3.05
po0O110{06h|( -0.3  [0100010|22h| -1.7  |om11110(3ER| 21
0D00111|07h| -0.35 [0100011|23h| -1.75 |[0111111|3Fh| -3.15
ooDiooo|08h| -D4  |D10D100|24n| -1.8  |1DOOCDOO|4On| 32
0001001 09h| -0.45 |0100101|25h| -1.85 |[1000001|41h| -3.25
0001010|0AR| -0.5 [0100110|28h| -18 [1000010(42h| -3.3
DOD1013|0Bh| -0.55 |0100111|27h| -1.85 |[100DO11[|43n| -3.35
ooD1100(0Cn| 0.6 |0101000|28h| -2 |1000100(43h| -24
6-0 VVIE0] 000110100k -0.B5 [0101001|20h| -2.05 |[1000101|45h| -3.45

ooDi110|oER| -0.7 |D101D1D|2AR| -2.1  |10DDt1D|4BR| 35
0D01111|0Fh| -0.75 |0101011|2Bh| -2.15 |[1000111|47h| -3.55
0010000| 10h| -0.8  |0101100j2Ch| -22 |1001000(|48h| -36
po1000%| 18| -0.85 |oD101101|2Dh| -2.25 |1001001(|40h| -385
0010010|12h| -0.6 |0101110)28h| -23 |1001010(4AR| -37
0010019 13| -0.85 |o101111|2Fh| -2.35 [1001D11)4BR| 375
o010100| 148 -1 |o110000|30m| 24 |10D1100j4CH| -3s
0010101|15h| -1.05 |0110001|31h| -2.45 |1001101[4Dh| -3.85
0010110{ 18h| -1.1  |0110010|32h| -25 |1001110|4ER| -390
DO10111|17h| -1.15 [0110011|33h| -2.55 1001111 [4Fh| -3.85
0D11000( 18h| -1.2 |0110100(34h| -2.6 1010000 |50h -4
0011001(18h| -1.25 |0110101|36h| -2.85 | other -
0011010{1An| -1.3  |0110110{36n| -2.7
0011011/1Bh[ -1.25 [0110111|37h| -2.75

Restriction
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R82H (VDCS): VCOM_DC Setting Register

R82H Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
VDCS W 0 1 0 0 0 0 D 1 0 82H
1% Parameter| w 1 " VDCS[8] | vDCs[E] | vDes 41| vDes [31| vbes 21| voes s vocs o] ooh

NOTE: °-" Dont care, can be set fo 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.
1% Parameter:

Bit Name Description
VCOM value

WDCS [6:0] |Voltage(V)| WVDCS [6:0] |Voltage(V)| VDCS [6:0] |Voltage(V)
0000000| 00h | O(default) [0011100|1Ch| -1.4  |0111000|38h| -28
0000D01|01h| -D.OS |0011101|1Dh| -1.45 [0111001|3%h| -2.85
0000010|02h 0.1 0011110|1Eh -1.5 0111010 34h -2.9
0000011|03h| -0.15 |DO11111|1Fh| -1.55 |[D111011|3Bh| -2.95
0000100|04h| -D.2  |D1D0000|20h -1.6 |0111100|3Ch -3
0000101|05h( -0.25 |0100001|21h| -1.85 [0111101|3Dh| -3.05
0000110|068hR| -0.3  |0100010|22h 1.7 |0O11N0|3ER| -31
0000111|07h| -0.35 |0100011|23h| -1.75 |0111111|3Fh| -3.15
0001000|08Rh| D4  [D100100|24h -1.8  |1000000(40h| -32
00D1001|0%h| -D45 |0D100101|25h| -1.85 |[1000001|41h| -3.25
0001010|{0Ah| -D.5 |D100110|26h -1.2 |1000010[42h| -3.3
0001011|0Bh| -0.55 |0100111|27h| -1.85 |[1000011|43h| -3.35
0001100|0Ch| 068 |0101000|28h 2 1000100{44h| -34
6-0 VDC3[6:0] 0001101|00h|( -D.85 |0101001|28h| -2.05 |[1000101|45h| -3.45
0001110|0Eh| -07 |0101010|28h| -21 1000110|48h| -35
0001111|0Fh| -D.75 |0101011|2Bh| -2.15 |1000111|47h| -3.55
0010000|10h| 0.8 |0101100|2Ch| -2.2 |1001000|48h| -3.8
0010001|11h| -0.85 |0101101|2Dh| -2.25 |[1001001|48h| -3.65
0010010|12h| 08 |0101110|2Eh| -23 |[1001010|4Ah| -37
0010011|13h| -0.85 |0101111|2Fh| -2.35 |[1001011|4Bh| -3.75
0010100| 14h -1 0110000|30h -24 |1001100(4Ch| -38
0010101|15h| -1.05 |0110001|31h| -2.45 |[1001101|4Dh| -3.85
0010110|18h| -1.1 0110010]32h 25 1001110{4ER] -20
0010111|17h| -1.15 |0110011|33h| -2.55 |[1001111|4Fh| -3.85
0011000{18R| -1.2 |0110100|34h -26 |1010000| 50h -
0011001|18h| -125 |0110101(35h| -2.85 other —
0011010 tAh| -1.3 |0110110|38h| -2.7
0D11011|1Bh| -135 |0110111|37h| -2.75

Restriction
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R83H (PTL): Partial Window Register

R83H Bit
Inst/Para RMW |DICX | D7 D6 D5 D4 D3 D2 D1 DO Code
PTL W 0 1 ] D 0 0 ] 1 1 83H
| 1" Parameter| w 1 - " - |PmeENB| - - | k#rsTE | HRsTE | ook
2™ Parameter| w 1 || HRST[7] | HRSTE] | HRSTIS] | HRSTH] |HRSTE| HRSTR| - = 00h
3™ Parameter | w 1 = : = - = ~ | HR=D[g) [ HREDE][ oon
4" Parameter | w 1 HRED[7] | HRED{B] | HRED[E] | HRED[4] |HRED{3]|HRED[2] - - 00h
5" Parameter | w 1 - - - - " - | vrRsTEl [ vRsTial| oon
6" Parameter [ w 1 || VRST[7] | VRSTI6] | VRSTIS] | VRSTH] |VRSTR]|VRST[2]| VRSTII] | VRSTII | 00N
7" Parameter [ w 1 - - - = - : VRED(9) | vRED[8]| ooh
8" Parameter [ w 1 VRED[7] | VRED({g] | VRED[S] | VRED{4] |VRED{3]|VRED[2]| VRED{1] | VRED[D]| 0Oh
9" Parameter | w 1 - - - - : . PMODE | 0Oh

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

Description -This command sets partial window.

Name Descripticn
HRST[9:2] Horizontal start address
HRED[S5:2] Horizonial end address. HRED must be greater than HRST.
VRST[S:0] Yerical start address.
VRED[S:0] Wertical end address. VRED must he greater than VRST.
0: disahle partial mode(default)

PREE 1- enable partial mode
D-Source output enable follow HRST and HRED
PTHENB | 'Source output disable
Note:
No matter HRST[1:0] ,HRST[9]. HREDI[9],VRST[S] 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.

Restriction

R90H (PGM): Program Mode

R90H Bit
Inst/Para RW | DICX | D7 D6 D5 D4 D3 D2 D1 DO | Code
PGM W 0 1 0 0 1 0 0 0 0 S0H

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

-The command define as follows:
After this command is issued, the chip would enter the program mode.
The mode would retum to standby by hardware reset.

Restriction
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R91H (APG): Active Program

User Manual

R91H Bit
Inst/Para RAW | DICX D7 D6 D5 D4 D3 D1 Do Code
APG W 0 1 0 0 1 0 0 1 914
NOTE: " Don't care, can be set to VDD or GND level
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.
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R92H (RMTP): Read MTP Data

R92H Bit
Inst/Para RMW |DICX| D7 D& D5 D4 D3 D2 D1 DO Code
RMTP W | 0 - 0 0 1 0 0 1 D a2+
1% Parameter | R | 1 Dummy S
2" Parameter| R 1 The data of address (00 in the MTP y
3™ Parameter | R 1 The data of address 0001 in the MTP i
4" Parameter | R 1 :
5" Parameter | R 1 The data of address (n-1) in the MTP .
6°~m-1)" | o | , ’
Parameter
m™ Parameter| R 1 The data of address (n) in the MTP B

NOTE: " Don't care, can be sef to VDD or GND level
Description | 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= 0xFFF

RAZh

v

Inte Program Mode
(R30h)

v

Write Data (R10h)

Reset

i Apply VMTP=10.1v

Activate program (R91h)

¢ Check Busy_N=1, then remove VMTP

RMTP(R92H)

Fail

Correct ?

Pass

Finished, reset J

The sequence of programming MTP(External power)
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R4ADh=78
RAZh
ROOH -OF AT

A

RO1h=0F,00,47,47 47,47

'

Into Program Mode
{R90h)

v

| ‘Write Data (R10h} |

v

I PON(AO4N) I

v Check Busy_N=1, delay 50ms

] Activate program (R91h) ]
| Check Busy_N=1

| RMTP{RIZh) |

Fail

Reset

Correct ?

Pass

[ Finished, reset ]

The sequence of programming MTP(Internal power)

Restriction

The BUSY flag would change state from 0 to 1 while the programming is completed.
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RA2 (PGM_CFG): MTP Program Config Register

RAZH Bit
Inst/Para RW [DICX|| D7 D6 D5 D4 D3 D2 D1 DO Code
PGM_CFG W 0 1 1] 1 ] 0 i 1 1] A2H
1% Parameter | w | 1 : - - |vmrPser| - = M de | Sdis 0oh
2™ Parameter | W 1 PGM_SADDR[15:9] 00h
3™ Parameter | W | 1 PGM_SADDR[7-0] 0oh
4" Parameter | w | 1 PGM_DSIZE[15:8] OFh
5" Parameter | w | 1 PGM_DSIZE[7:0] ooh

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

This command is used for sefting configuration of MTP

1% Parameter:

Bit Name Description

0 S dis 0: slave enabie some command (default)
= 1: slave disable some command

1 M dis 0: master epable some command (default)
= 1: master disable some command

0:External VMTP (default)
5 VMTPSEL (4 1ntemal VMTP

Bit[0] enable/disable some command when IC sets slave (MS pin is low)
Bit[1] enable/disable some command when IC sets master (MS pin is high)

MNote:

Some command define: ROOH(Parameter 1) (PSR), R10H(DTM), RSOH(PGM),
RI1H(APG), R83H(PTLW)

Command read
M_dis S_dis Description
command read from master

Description

command read from master
command read from slave

_n_nool
-0 - D

command read from slave

2™ & 3" Parameters: Program and Read MTP start address PGM_SADDR[15:0]
4™ & 5™ Parameters: Program data size PGM_DSIZE[15:0]

Note:

If user program Area0 (0x00~0x017F), PGM_SADDR[15:0] will be set 0x0000,
PGM_DSIZE[15:0] will be set 0x0180.
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Cascade MTP Flow

R4Dh=TE
RO1h=0F 00,47,47,47.47 l
l I Set Slave IC
RA2H=02h or 12h
l Imto Program Mode (R90H)
Set Master IC
R.A.’;tl-m r:'; 11h ‘
‘ Wirite data(R 10H)
Into Program Moda (R90H) 1
; Activate program (RI1H)
Writa data{R10H) I I
l POFF(RO2H)
Activete program (RE1H) l
I ( Cascade Finish, Reset )
Restriction
REOH (CCSET): Cascade Setting
REOH Bit
Inst/Para RMW | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
CCSET W o 1 1 1 ] 0 0 0 0 EDH
1% Parameter | w 1 y - - . 5 . . ccen | oon

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

This command is used for cascade.

1% Parameter-

e Bit MName Description
Description Output clock enable/disable.
0 CCEIN |0: Qutput OV at SyncC pin. (default)
1: Qutput clock at SyncC pin for slave chip.
Restriction
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RE3H Bit
Inst/Para |RMW [DICX| 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[30] SD_W[3:0] ook

NOTE: " Don

i care, can be set fo VDD or GND level

Description

VCOM_W: VCOM power saving width (unit = line period)
VCOM_W[20]

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

will be activated. The active period width is defined by the following two parameters.

Frarme N VCOM

Source

Frame N data

| S2G[30] ; ?ESQG:U]I
Ir"—'ﬂ |d—b1|
Gate | |
—_— ] }
| | I
SGurcej_K_ Line N Data }—‘( Line N+1 Data
—,
SD W[0]
Restriction
RE4H (LVSEL): LVD Voltage Select Register
RE4H _ _ Bit _ _ _
Inst/Para RW | DICX| 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 . " . , . LVD_SEL[1:0] 03h
NOTE: =" Don't care, can be set to VDD or GND level
Description | \vD_SEL[1:0]: Low Power Voltage Selection
LVD_SEL[1:0] LVD value
00 w2 2¥
01 <23V
10 <24V
1 < 2.5V (default)
Restriction

43



@ EEE&YE;?H&EE 4.2inch e-Paper (G)

User Manual

7. BLOCK DIAGRAM

4. 2Inch EPD

PREV! l
} PG tus 3 prevoL |- GOR
Data & contel bus(SP1) 4

Temperaturs EPD
Senser e MCU Circuit DC-DC

Circuit = Circuit

Optional s \

(Optional) Capadior | V6! veC
Circuit | Power Circuit |

Driver PCBA
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8. TYPICAL APPLICATION CIRCUIT WITH SPI INTERFACE

NE)
1
R2 GDR 2 |
30 RESE | § | o
cl LuE/50V 1
RESE | [¢c2 1uE/50V |
~ -I|| = VGH
- ————=— TscL
-I| GDR 1 P_j 55§ | ISPA
10K ——Ql BUSY 9 | oS
.| Bss13sLTIG | B
3V3 Dic 11 g‘;’g
c4 = 12l
LI S |
,|”_I pow 13 [
10uH
4.7uF/25V c5 I I 100nF/: 50"?3 :: VDDIO
€3 e Y
I'_" c6 1uE/50V 18 xg%
4. 7uF24v g; :“@Fﬁggx ;g VPP
D3
h A [&) 1uF/50V_PREVGIRI ;‘,"SSVGH
MBRO530 | MBR0530 'I|I C10 TaE/50V 22 [t
[T TuE/50V_PREVGIZ3
c12 TuF/50V 54 |
REVGL |PREVGH VCOM
= GND-]”—° 0
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9. TYPICAL OPERATING SEQUENCE

9.1 LUT FROM OTP OPERATION FLOW

System power

l

Reset the EPD driver IC

l

Power on

l

Load image data

l

Display refresh

l : l

Tirs Gt Enter into deep
sleep mode
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9.2 OTP OPERATION REFERENCE PROGRAM CODE

System

}

Reset the EPD driver IC

v

Enter FITI Command
(0x4D,0x78)(RO0_PSR,0X0F,0x29)( RO6_BTST,0x0d, 0x12, 0x24, 0x25, 0x12, O0x29, O0x10)( 0x30,
0x08)(R50_CDI, 0x37)(R61_TRES, 0x01, 0x90, 0x01, 0x2C)( Oxae, Oxcf)( Oxb0, 0x13)( Oxbd, 0x07)( Oxbe, Oxfe)
(OxE9, 0x01)

Power on
SPI ( 0x04)

b

Check BUSY pin

v

Data start transmission
SPI (0x10)

{

Transport B/W /R/Y data

!

Display refresh
SPI (0x12)

!

Check BUSY pin

Power off
SPI (0x02)

}

Deep sleep
SPI (0x07,0xa5)
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10. RELIABILITY TEST

No. Test Items Test Conditions
T=-25°C, 500h
1 Low-Temperature Storage ) )
Test in white pattern
. T=60°C, RH=35%, 500h
2 High-Temperature Storage . .
Test in white pattern
3 High-Temperature Operation T=40°C, RH=30%, 500h
Low-Temperature Operation 0°C, 500h
5 High-Temperature, High-Humidity Operation T=40°C, RH=90%, 500h
. . . T=60°C, RH=80%, 500h
6 High Temperature, High-Humidity Storage . .
Test in white pattern
1 cycle:[-25°C 30min] — [+60°C 30min]:
7 Temperature Cycle 100 cycles
Test in white pattern
Note:

11-1: Stay white pattern for storage and non-operation test.

11-2: The operation is black — white — red — yellow pattern, the interval is 150s.
11-3: Put in 20°C--25 °C for 1 hour after test finished. The functionality, appearance, and display
performance are OK.
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11. QUALITY ASSURANCE

11.1 ENVIRONMENT

Temperature: 18~28C; Humidity: 40%~70%RH
11.2 ILLUMINANCE

Brightness: 800~1500LUX;
Angle: The light source surrounds the module within a range of 45+5° ;

Functional tests are performed at a distance of 30CM from the module surface under
150-200 LUX

11.3 INSPECTION METHOD

Normal 0°
ling

[ e

TFT

11.4 DISPLAY AREA

Viewing area UFP CI

1C

11.5 GHOSTING TEST METHOD

Four-color ghosting is measured with following transition from horizontal 4 scale pattern to
vertical 4 scale pattern. The listed optical characteristics are only guaranteed under the
controller & waveform provided by Waveshare.
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Y-Y R-Y W-Y B-Y
| —=—2 | ——p—3

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

1) Measurement Instruments: X-rite i1Pro

2) Ghosting formula:

W ghosting: AE=Max(AEab(Y-W,R-W), AEab(Y-W,W-W), AEab(Y-W,B-W), AEab(R-W,W-W),
AEab(R-W,B-W), AEab(W-W,B-W))

K ghosting: AE=Max(AEab(Y-B,R-B), AEab(Y-B,W-B), AEab(Y-B,B-B), AEab(R-B,W-B),
AEab(R-B,B-B), AEab(W-B,B-B))

R ghosting: AE=Max(AEab(Y-R,R-R), AEab(Y-R,W-R), AEab(Y-R,B-R), AEab(R-R,W-R),
AEab(R-R,B-R), AEab(W-R,B-R))

R ghosting: AE=Max(AEab(Y-Y,R-Y), AEab(Y-Y,W-Y), AEab(Y-Y,B-Y), AEab(R-Y,W-Y),
AEab(R-Y,B-Y), AEab(W-Y,B-Y))

11.6 INSPECTION STANDARD

11.6.1 Electric Inspection Standards

No. Item Standard Defect Level Method Scope
Clear display;
1 Display Display complete; MA

Display uniform

2 Black/Write spots | D<0.3mm, allowed; Visual inspection
0.3mm<D=<0.5mm, N<5 allowable; Zone A
D>0.5mm is not allowed MI
L
u:‘fLw Visual/
3 Black/White lines L<1.0mm, W<0.15mm, negligible; Inspection card
(No switch) 1.0mm<L<4.0mm,0.15mm<W=0.5

mm,N<4 allowable;
L>4.0mm,W>0.5mm is not allowed

4 Ghost image Allowed in switching process MI Visual inspection

Flash points are allowed when
5 Flash dot/ switching screens; MI Visual/ Zone A
Multilateral Multilateral colors outside the frame Inspection card | Zone B

are allowed for fixed screen time
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Selection segments are all
6 | Segmented display | displayed, and other segments are MA Visual inspection | Zone A
not displayed after the selection
segment
11.6.2 Appearance Inspection Standards
No. Item Standard Defect Level Method | Scope
e
B/W spots T
/Bubble/ _:v_
1 Foreign bodies/ D=l MI Visual Zone A
Dents D<0.3mm, allowed; inspection
0.3mm<D<0.5mm, N<5;
D>0.5mm, not allowed
2 Glass crack Not allowed MA Zone A
Visual Zone B
3 Dirty Allowed if can be removed Ml /Microscope| Zone A
Zone B
x/%
X<3mm,Y<0.5mm and without
affecting the electrode is permissible
4 Chips/Scratch/ MI Visual Zone A
Edge crown 2mms<X or 2mm<sY t=not counted and without /Microscope| Zone B
affecting the electrode, permissible
—] Wi
" Length
W=0.1mm, L<5mm, without affecting the
electrode, n<2
7
5 TFT cracks ‘— MA Visual Zone A
\'-.- /Microscope| Zone B
Not allowed
6 Dirty Allowed if can be removed/Allowed MI Visual Zone A
/Foreign bodies /Microscope| Zone B
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7 FPC broken/FPC MA Visual Zone B
oxidation/scratch /Microscope
Not allowed
L
e
L<1.0mm, W=0.15mm, negligible;
8 B/W line 1.0mm<L<4.0mm,0.15mm<W=0.5mm,N=<4 MI Visual Zone B
allowable; /Ruler
L>4.0mm,W>0.5mm is not allowed
TFT edge bulge/TFT | TFT edge bulge: Visual Zone A
9 | chromatic aberration | X<3mm,Y<0.3mm, allowed Ml /Microscope| Zone B
TFT chromatic aberration: allowed
D<0.25mm, allowed;
0.25mm<D<0.4mm, N<4 allowed; Visual
10 Electrostatic point D>0.4mm is not allowed (n<8 items are Ml /Microscope| Zone A
allowed within 5mm in diameter)
PCB damaged PCB(Circuit area) damaged is not allowed
11 /Poor welding PCB Poor welding is not allowed MI
/Curl PCB Curls1%
Edge Adhesives H<PS surface (including
protective film) Visual Zone B
12 Edge glue height Edge Adhesives seep in<1/2 Margin width Mi /Ruler
/Edge glue bubble Length excluding
Edge adhesive bubble: bubble width<1/2
Margin width; Length<5.0mm. n<5
13 Protective film Surface scratch but not effect protection MI Visual
function, allowed inspection
Thickness<PS surface(with protective film):
Full cover the IC;
14 Silicon glue Shape: MI Visual
The width on the FPC<0.5mm(Front) inspection
The width on the FPC<1.0mm(Back)
Smooth surface, no obvious protrusions
FPL
15 | Wrap degree (TFT | S——"""1¢ MI Ruler
substrate) L] |
t<1.5mm
Color difference in Visual
16 |COM area(Silver point| Allowed inspection
area)
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12. 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 can cause permanent damage and invalidate 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 The 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 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 dose not form part of the specification.

Product Environmental certification

RoHS
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PACKING INSTRUCTION

P/N Customer Code Ref. P/N Type | PKG Methad | Marking |surface Markd Pull Tape
GLASS | Blister| BACK Nane YES
Packing Materials List PCS/LAYER, 20LAYER/CTN, TOTAL 180PCS/CTN.
List Model Materials| @'ty L.Init Pull tape:
Carton T8 417#362#229 mm | corrugate 1 Picce
[nner Carton)7#(INNER) 400343 %95 ma | cOTrugate 2 Fiece
Blister FET 22 Pioce
Thin foam | 295. 64269, 6+T1 82 Ome EPE 20 Piece
ot 150+50040. 075 2 Picce
Foam board EPE 5 FPiece
PULL TAPE 16%5%T0. 05 180 Piece

Detail:

Blister box:

Note: there are 20 lavers ol products,
divided into 2 inner boxes, and an empty
blister box is placed on the top of each
inner box, so the number of blister boxes
is 22

QUANTITY: 9PCS

Fran board

The blister box does not
need to be rotated

i Antistatie vacuun
Enuty blister o g

Thin [oan

Blister

fixed with rebber

Foan board

FUT IT INTO- 7# INNER CARTON

INNER BOX LABEL

brands

Ti INNER CARTON

PUT TWD 7% INMER CARTON
[NTO T# CARTON

[

7€ CARTON

Facking belt !

rohs Label

.
-

Epuper lilentification
- =
Madul Ko,
Qntity. pes
Duta:

Carion Ko, of
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14. PRECAUTIONS

(1) Do not apply pressure to the EPD panel in order to prevent damaging it.

(2) Do not connect or disconnect the interface connector while the EPD panel is in operation.

(3) Do not touch IC bonding area. It may scratch TFT lead or damage IC function.

(4) Please be mindful of moisture to avoid its penetration into the EPD panel, which may cause damage
during operation.

(5) If the EPD Panel / Module is not refreshed every 24 hours, a phenomena known as “Ghosting” or
“Image Sticking” may occur. It is recommended to refreshed the ESL /EPD Tag every 24 hours in use
case. It is recommended that customer ships or stores the ESL / EPD Tag with a completely white image
to avoid this issue.

(6) High temperature, high humidity, sunlight or fluorescent light may degrade the EPD panel’s
performance. Please do not expose the unprotected EPD panel to high temperature, high humidity,
sunlight, or fluorescent for long periods of time.
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