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1.Over View

DEPGO750RWU790F32 is an Active Matrix Electrophoretic Display (AM EPD), with
interface and a reference system design. The display is capable to display images at 1-bit white,
black and red full display capabilities. The 7.5 inch active area contains 480x800pixels. The module
is a TFT-array driving electrophoresis display, with integrated circuits including gate driver, source
driver, MCU interface, timing controller, oscillator, DC-DC, SRAM, LUT, VCOM. Module can be
usedin portableelectronic devices, suchas Electronic Shelf Label (ESL) System.

2. Features

+480x800 pixels display

+High contrastHigh reflectance

eUltra wide viewing angle Ultra low power consumption
#Pure reflective mode A
#Bi-stable display o, \ \ -
eCommercial temperaturerange o4 3\ .
elLandscape portrait modes T 4 WL i e
+Hard-coat antiglare display syrfac;é " \ . S

eUltra Low currentdeepsleep mode

+On chipdisplayRAM ) e . \\/

0Wa,v_eform can storedin On= cthOT/orwrltten by MCU ' 2,

+Serial perlpheralmterfaceavallable s ¥

bdn—chlp oscillator \g{ \

+On-chip’ boosterand reg;;latorcd&)ﬁ\lfor gen atlng COM, Gate and Source driving
voltage :

A

*| C signal master_l_rge‘rfacé to read external temperature sensor
#Built-in temperaturesensor
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3. Mechanical Specification

Parameter Specifications Unit Remark
Screen Size 7.5 Inch
Display Resolution 800(H)x480(V) Pixel DPI:124
Active Area 163.2x97.92 mm
Pixel Pitch 0.204x0.204 mm
Pixel Configuration Rectangle
Outline Dimension | 170.2(H)x111.2(V) x1.20(D) mm
Weight 43.9+0.5 g
Symbol | Parameter Conditions Min Typ. Max Units Notes
Black StateL* value - 13 15 31
Black State A* value - 4 6 . 3L
Black Ghosting AE - 2 - v\ 3
After 24hourcolour changed - 2 AT |\ 34
White StateL* value 62 65 - NN S
WS White State A* value N P R 177 ™= 31
White Ghosting AE . ~ =" vy + 2, = 3-1
After 24hour colour changed Y| e 2 - 34
Red Statet* valué 1727 28 32 4. \\ 31
Red State A* value{ - 36 40— 45 |- \\_| 31
‘Red Ghosting AE | — . \\3 R 31
"After 24heur colour changed , e =\ - 34
T. update [ lmage update time Lat23°c \\ M \L— 17 - sec
"R ~['White Reflectiviey-. . \\| White .. "= | 30 34 - % 31
CR | ContrastRatio -* 1! | “.}| Indloor 15:1 | 201 - 31
L e 32
GN 2Grey Level = - - - -
Temp:23+3°C
Life Humidity:55=+ Syears 33
10%RH

Notes: 3-1.Luminance meter: Eye-One Pro Spectrophotometer.
3-2.CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.

3-3.When the product is stored. The display screen should be kept white and face up.
3-4.After 24hour Colour Changed :

W W-W
sa | 24hours | g,
BB B-B

W: MaxAE(W-W)<2, K: MaxAE(B-B)<2,R: MaxAEab(R-R)<2.
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4 MechanicalDrawing of EPD Module
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5. Input/output Pin Assignment

No. Name 1/0 Description Remark
1 NC Do not connectwith other NC pins Keep Open
2 GDR O | N-ChannelMOSFET Gate Drive Control
3 RESE I Current Sense Input for the Control Loop
4 NC NC | Do not connectwith other NC pins Keep Open
5 VSH2 C | Positive Source driving voltage(Red)

6 TSCL O | I2C Interface to digital temperaturesensorClock pin

7 TSDA I/0 | I2C Interface to digital temperaturesensorData pin

8 BS1 I Bus Interface selectionpin ‘ NE)te_ 5-5

9 BUSY O | Busy state outputpin ) = " \ Nof‘ée"5—4

10 RES# | | Reset signalinput. Active Low. '._"-' _\ : "\j -} Note 5-3

11 D/C# | | Data f@tfnmandcomrol pu\ - - Note 5-2

12 CS#= : I\ Chlp select input pln wE \\ Note 5-1
B" =l SCL -1 \| Serial Clock pin (SPI) .. \\ ) =2\
\ 1‘4 e H._‘f_:-_:SDA =1 1/0 | serial Datapln‘(SW) 0 \\/

&1 vpD| q‘:; P _:\Conngx ggpllyt/hf%rc\l}]ferface logic pins It should be

16 VCI “«E"P | Power Supply for the chip

17 VSS P | Ground

Core logic power pin VDD can be regulatedinternally
18 VDD C | fromVCI. A capacitor should be connected between
VDD andVSS

19 VPP P |FOR TEST Keep Open

20 VSH1 C | Positive Source driving voltage

21 VGH C I\’/(;v:'elr Supply pin for Positive Gate driving voltage and

22 VSL C | Negative Source driving voltage

3 VGL C C%V\C/)e'\r/l S;ﬁgl\y;sTn for Negative Gate driving voltage

24 VCOM C | VCOM drivingvoltage

DKE CO.,LTD
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| =lnput Pin, O =OutputPin, |/O =Bi-directional Pin (Input/Output), P =Power Pin, C =Capacitor Pin

Note 5-1:This pin (CS#) is the chip selectinput connectingto the MCU.  The chip is enabled for MCU
communicationonly when CS# is pulled LOW.

Note 5-2:This pin is (D/C#) Data/Commandcontrol pin connectingto the MCU in 4-wireSPI mode. When
the pin is pulled HIGH, the data at SDA will beinterpretedas data. When the pin is pulled LOW,
the data at SDA will be interpreted as command.

Note 5-3:This pin (RES#) is resetsignal input. The Reset is active low.

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

Note 5-5:Bus interface selection pin

BS1 State MCU Interface =
L 4-linesserial peripheral interface(SPl) -8 bits SPI aTi \ \ o
H 3-lines serial peripheralinterface(SPI).. —9‘ bits SPI ™ | v >
6.Electrical Characteristics™_ ‘ \ T
6.XAbsolute I\7Izi><i'i’nu Rating—— 77 /\\,
‘.‘ '|.:E¢"-_-- ‘5— . \\ :
.. “Parametef -’ Symbol | . & \\Ratlng A Unit
- bogic'supplyvoltage | MCIi . \\ 03t +60 v
Logic Inputvoltage ™"} | VIN| 03t0Va 405 Vv
Logic Outputvoltage --._|* VOUT -0.3to VCI +0.5 \Y
Operating Temp range TOPR Oto +40 °C.
Storage Temp range TSTG -2510+40 °C.
Optimal Storage Temp TSTGo 2343 °C.
Optimal Storage Humidity HSTGo 55+10 %RH
Note:

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

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

DKE CO.,LTD
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6.2Panel DC Characteristics

The following specificationsapply for: VSS=0V, VCI=3.3V, TOPR =23°C.

Parameter Symbol Condition i:ppr;::cab Min. | Typ. | Max. | Unit
Single ground Vss - - 0 - \"
Logic supplyvoltage Vi - VClI 2.3 33 3.6 Vv
Core logic voltage Vob VDD 2.3 33 3.6 \"
High level inputvoltage ViH - - 0.7Va - Va \
Low level inputvoltage Vi - - 0 - 0.3Va \
High level outputvoltage Vo IOH =-100uA - Va -0.4 - - \"
Low level outputvoltage VoL IOL =100uA - 0 - 04
Typical power Prvp Va =3.3V - - 30 - mw
Deep sleep mode Pstpy Va =3.3V - - 0.003 - | mW
Typical operatingcurrent | lopr_VCI Va =3.3V - -, 1\0 \ : : mA
Image update time - 23°C - - o1 |- sec
Typical peak current lopr_VCI 23V~3.6V =i - s - - 100 4200 mA

_—DC/DC off -
Sleep mode current ISIP-VC' N ONI?];L(;c,rgad ‘ ) \ = - 20 UA
= - \ Ram dataretain | N\
Py A o DC/DC off ‘ 2 =
Deeﬁ sIeep\modecurrent Idslp_Va NoNi(r)IS;IJ(;cIk d. _\\ ! 5 UA
' ': s Ram tata né&r?ata}?l \/ )

§

L

- _\ -‘—

AT

. \\ -y

Notes: 1. The typlcat power' is. measured with following transition from horizontal 2 scale pattern to vertical

3 scale pattern. Nz

I

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

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

providedby DKE.

DKE CO.,LTD
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6.3Panel AC Characteristics
6.3.1MCU Interface Selection

Provides 3-wire/4-wireserial interface for commandand display data transferred from the MCU. The
serial interface supports8-bitmode. Data can be input/outputby clocks while the chip is active (CSB
=LOW). While input, dataare written in orderfrom MSB at the clock rising edge.When too many
parameters are input, the chip accepts only defined parameters, and ignores undefined ones.

B3 Interface C5B Do SCL ‘ S0A
High 3-wire 3P| Avaiabte Fix to GND Availabte Ayvailabte
Low 4-wire SP| Available Mvailable Availahble _ Available
6.3.2MCU Serial Interface (4-wireSPl) 1&&) A
Data /Commandis recognized with DC pin. Data are transferred in the anitof 8\Ylts prevent
malfunction dueto noise, it is recommendedtoset the CSB S|gna{ to. HIGH évery 8 bItS (The serial
counteris reset at the rising edge of the CSB signal:)” '
| I J B
e
] v
ale

« > -«
Command ‘st Parameter Write Last Parameter Write

Figure: 4-wire SP| write operation

The MSB  bit of datawill be outputat SDA pin afterthe CSB falling edge,if DC pin is High.

6.3.3MCU Serial Interface (3-wireSPI)

Data /Commandis recognized with the first bit transferred. Data are transferred in the unit of 9 bits.
To prevent malfunction dueto noise, it is recommendedtoset the CSB signal to HIGH every 9 bits.
(The serial counteris reset at therising edge of the CSB signal.)

DKE CO.,LTD
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=] | L J -
V74
sCL '
~ | I
S et
* GCommand o 1st Parameler Wite g " Last Parameter Write *

Figure: 3-wire SP| write operation

The MSB bit of datawill be outputat SDA pin afterthe 1 stSCL falling edge, if the 1 stinput dataat
SDA is high.

-
e

6.3.4Interface Timing \
cSB Y,'l': /;H_ ’\
JoEy  Tena < o
seL <TG ’n’ \_/ \_ _/ \ / \ Tﬁp
‘ ThH .
DC X X
TQ, = Tar o

o (o e e )0 N = X

Figure: 4-wire Serial interface Characteristics (Write mode)

WIH
CsB VL .I" Tth

LR ot - Tf“ gk

s 3”»5“/ AR AR A
« 5, PRI

be 4 }{
A kT A>T » 4 Toe

(DOSl?'ﬁ—< X b6 X X: X Do }
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Serial Interface Timing Characteristics

DKE CO.,LTD
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Symbol Signal / Parameter Conditions Min. Typ. Max. Unit
Tesz Chip select setup time 80 ns
Tes4 Chip select hatd time 65 ns

GsB -

Taco Chip select setup time 20 ns
Tewr Chip select setup time 40 rs

Tsovrw Serial clock cycle (Write) 100 ns
T SCL "H" pulse width (Write) 35 ns
Taww el SCL"L" pulse width (Write) 35 ns

Tscvem Serial clock cycle {Read) 150 ns
Tsun SCL "H” pulse width [Read) 60 ns
Far SCL "L" pulse width {Read) 60 ns
Tocs DO setup time 30 ng
Trzw Pe DC held time 30 ns
Tsos SDA Data setup time 30 ns
Tsom {CHN) Data haold time 30 ns
Tacc SDA Access time 50 ns
Toswe (DOUT) Output disabie time 15 ns

. — vt \ -
el W - "-“ \ ", _— i \ :-_ \L
/R S W - o
P £ oA - ez |1 \\ :
\- h e # 3 \ il \/ h
L e s
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7.CommandTable
W/R: 0: Write Cycle /1: Read Cycle C/D: 0: Command/1: Data D7-D0:-: Don’t Care

1) PANEL SETTING (PSR) (REGISTER: ROOH)

Action WR|cD | D7 D6 D5 D4 D3 D2 D1 Do
Setting the panel 0 0 0 9 0 9 0 0 0 0
gihep o | 1 ; ; REG | KWR | UD SHL [SHON|RST N |
REG: LUT selection

0: LUT fromOTP. (Default)
1: LUT fromregister.
KW/R: Black /White /Red
0: Pixel with Black/White/Red, KWR mode.(Default)
1: Pixel with Black/White, KW mode.
uD: Gate Scan Direction ey
0: Scan down. First line to Last line: Gn-1  Gn- 2 Gn— \ 7
1: Scan up. (Default) First line to Lastlme GO Gl 3\ Gn 1
SHL: Source Shift Direction >
0: Shift left. First-datato Lastpl . Sn= 1 Sn 2 /Sn 3 .. SO
1: Shift rlgh (Default) First datatoLasLd ata:SO n-1
S__HD_N_;- BooSterSW|t . - \\/
; O BoosterOFF\ . \ =

SR " 1: Boostér ON (Default) Sﬂ 8
‘.: When SHD_N becom W cha\@epu \pW|II be turnedOFF, registerand SRAM
7 datawill Keepuntll VD FF.And Source/Gate/Border/VCOMwill bereleasedto
floating.

RST N:  SoftReset’

0: Reset. Booster OFF, Register dataare set to their default values, all drivers will be
reset, and all functions will be disabled. Source/Gate/Border/VCOM will be releasedto
floating.

1: No effect (Default).

DKE CO.,LTD
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2) POWER SETTING (PWR) (RO1H)

Action WR| CD DY D6 D5 D43 D3 02 D1 Do
0 0 0 0 0 0 0 0 1 .
1 . - - BD_EN - Y3R_EN | V3_EN VG_EN |7

YOOM
Selecting Internal/External 0 1 - - - SLEW - VG_LVL[2:0]

Power i - - VDH_LVL[5:0]
1 - - VDL_LVL[5.0]
1 - - YDHR_LVL[5:0]

BD_EN:

VSR_EN:

VS_EN:

v_ic;'Eﬁ 2

)

VCOM” SLEW VCOM: ’Iey\/ rate

BorderLDO enable

0: Border LDO disable(Default)

Border level selection:00b:VCOM  01b:VDH 10b:VDL 11b:VDHR

1: Border LDO enable

Borderlevel selection:00b:VCOM 01b:VBH(VCOM-VDL) 10b:VBL(VCOM-VDH)

11b:VDHR =i
SourcelV powerselection B \ B o
0 : External source power from VDHR pins s, .
1: Internal DC/DC function for genejatmgVDHR (Default) s ;-:.-'
Sourcepowerselecﬂon/; i: S e

0: External s urce powerfrom VDH/VDL pi
1: Internal /DC functlonfor generatmgVDH/VDL (Default \\
Gate powerse\ectlon .
10 External gate powerfrom VGH/VGL. \
'1: Internal DC/DC fun |onfor nerzix\l\ngVGH/VGL (Default)
«\g‘ptlonfOrvoltagetransmon Thevalueis fixedat“1”.

VG_LVL[2:0]: VGH /VGL VoltageLevel selection.

"."G_L"."L[E.I'_'I] YEHAGL Voltage Lavel
(o) VEH=AY, wEls Oy
g WEH=A0W YGEL 10Y
011 WEH=114 G0 11y
111 WiEH=124 WiGL=-124
100 WGH=1TY WEL= 17
101 WGEH=18Y YiEk= 18y
1110 WH=19 . MGEL= -18Y

111 (Deefaull) WEH=20W WGEL= 20V

DKE CO.,LTD
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VDH_LVL[5:0]: Internal VDH power selection for KW pixel {Default value: 111010b)

VDH LVL Voltage ~ VDH _LVL Voltage VBH LVL Voltage VDH LVL Voltage
000000 24V | 010001 58V 100010 9.2 ¥ 110011 126Y
Q00001 26V 010010 6.0V 100011 9.4V 110100 i28Y

000010 | 28V 010011 | 62V 100100 96V 11010 130V
000011 | 30V 010160 64V | _100101 | 98V 110110 132V
Q00100 32V 01011 6.6 Y 100110 10.0 ¥ 110111 134V
000101 | 34V | 010110 68Y 100111 162V 111000 136V
Q00110 3.6V . 010111 7.0V 101000 | 104V 111001 138V
000111 38 Y [ 011000 72V 1010010 0 106V 111010 140V
001000 4.0 Y 011001 74V 101010 108V 111011 142V
001001 42V 011010 7BV 101011 1.0V 111100 144V
001010 44V 011011 78V 101100 112V 111101 146 Y
001011 46V 011100 30V 101101 11,4 V 111110 148 Y
001100 48Y 011101 g2V 101110 116V 111111 15.0V
00111 50V 011110 | 8.4V 101111 11.8V
001110 52V 011111 86V 110000 120V
001111 54V 100000 88V 110001 122V i
010000 | 58V 100001 9.0V 110010 124V |
VDL_LVL[5:0]: Internal VDL power selection for KA pixel. {Default value: 111010b)

VDL LVL Voltage VDL LVL Voltage VDL LVL Voltage VDL LVL Vollage_l
000000 2.4V 010001 58V 100010 9.2V 110011 126V
000001 28V 010010 . B0V 100011 94V [ 110100 128V
000010 2.8V 010011 B2V 100100 96V | 110101 -13.0V
000011 B30V 010100 5.4V 100101 98V 110110 132V
000100 3.2V 01011 6.6 Y 100110 100V 110111 134V
000101 3.4V 010110 68V 100111 0.2V 111000 136V
000110 36V _ 010111 | .70V 101000 [ -104Y [ 117001 | -138V |
000111 -3.8Y 011000 F2V 101001 -10.6 V 111010 -14.0V
001000 C40V 011001 74N 101010 -10.8V 111611 -14.2V
001001 42V 011010 76V 101011 110V 111100 144V
Q01010 4.4V 011011 7BV 101100 112V 111101 146V
001011 46V | 011100 B0V 101101 114 111110 -14.8 ¥
001100 48V | 011101 82V 101110 1BV 1111 -15.0V
001101 S0V 011110 8.4V 101111 118V
001110 5.2V 011111 8.6V 110000 -12.0V
001111 5.4V 100060 88V 110001 122V
010000 5.6V 100001 9.0V 110010 124V

VDHR_LVL[5:0]: lnternai VDHR power selection for Red pixel. (Default value: 000011b)

VDHR LVL Voltage VDHR_LVL Voltage VDHR_LVL Voltage | VDHR _LVL Voltage |
000000 24V 010001 5.8V 100010 9.2V 110011 126V
000001 26V 010010 6.0V 100011 9.4V ] 110100 | 128V
000010 28V 0106011 6.2V 100100 96V 110101 130V
000011 3.0V 0106100 64V 100101 98V | 110110 13.2V
000100 3.2V 010101 6.6V 100110 10.0V 110111 134V |
000101 3.4V 010110 6.8V 100111 102V 111000 136V
000110 36Y 010111 7.0V 101000 10.4 V 111001 13.8V
D001 11 3.8V 011000 72V 101001 10.6 V 111010 140V
001000 40V 011001 7.4V 101010 108V 111011 142V
001001 42V 011010 78V 101011 1.0V 111100, 144V
001010 44V 011011 78V 101100 1.2V 111101 1486V
001011 4.6V 011100 8.0V 101101 114V 111110 148V
001100 48V 011101 B2V | 101110 16V 114111 15.0 V
001101 . bOoV 011110 B4V 101111 1.8V
001110 52V 011111 86V 110000 120V
001111 54V 100000 g8V 110001 122V
010000 56V 100001 s.0yv 110010 124V
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3) POWER OFF (POF) (RO2H)
Action W/R | C/D D7 06 D5 D4 D3 02 D1 Do
Turning OFF the power 0 0 0 a 0 0 0 4] 1 D

After the Power OFF command,thedriver will be poweredOFF. Refer to the POWER
MANAGEMENT sectionfor the sequence.

This commandwill tumn off booster,controller, source driver, gate driver, VCOM, andtemperature
sensor, but register datawill be keptuntil VDD turned OFF or Deep Sleep Mode.
Source/Gate/Border/VCOM will be releasedto floating.

4) POWER OFF SEQUENCE SETTING (PFS) (RO3H)

Action wr[co | o7 D6 D5 D4 D3 D2 D1 DO
0 | o 0 0 0 0 0 0 1 1
0 i - - T _VDS_OFF[1:0]

T VDS _OFF[1:0]: Sourceto gatepoweroff interval time.
00b: 1 frame (Default) 01b: 2 frames 10b: 3 frames ]\b 4X§ame

Setting Power OFF sequence

A Y

5) POWER ON (PON) (REGISTER: RO4H)

-

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

Turning ON the power 0 0 0 0 o ] 1] 1 a 0

After the Power ON com and thedriver will be powgreéION Refer to the POWER

MANAGEMENT= Sectlon or the sequence. \&
This gemmandwﬂl turn onj} booster, C(ﬁ)ller regulators, and t mperaturesensor activated
for. one—tlmesensmgbefore enabling booster.When a \voltage;%re ready, theBUSY_N signal will

-

retumio hlgh

\\ ﬂ \/
6) BOOSTER SORT:START (3&1\)\ RO6H)

Action wR|cD | D7 D6 D5 D4 D3 D2 D1 Do
0o [ o 0 0 0 0 0 1 1 0
0 1 BT _PHA[7:6] BT _PHA[5:3] BT _PHA[2:0]
Booster Software Start Set | 0 1 BT_PHBI[7: 6] BT_PHRE[5:3] BT_PHB[2:0]
0 1 BT_PHCI1[5:3] BT_PHC1[2:0]
0 1 PHCEEN ; BT_PHC2[5:3] BT _PHC2[2:0]

BT_PHA[7:6]: Soft startperiodof phaseA.
00b: 10mS 01b:20mS 10b:30mS 11b:40mS
BT_PHA[5:3]: Driving strengthofphaseA
000b: strength 1  001b: strength 2 010b: strength 3  011b: strength 4
100b: strength 5 101b: strength 6 110b: strength 7 111b: strength 8 (strongest)
BT_PHA[2:0]: MinimumOFF timesettingof GDR in phaseA
000b: 0.27uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54uS
100b: 0.80uS 101b: 1.54uS 110b:3.34uS 111bh: 6.58uS
BT_PHB[7:6]: Soft startperiodof phaseB.
00b: 10mS 01b:20mS 10b:30mS 11b:40mS
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BT_PHB[5:3]: Driving strengthofphaseB
000b: strength 1  001b: strength 2  010b: strength 3  011b: strength 4
100b: strength 5 101b: strength 6 110b: strength 7  111b: strength 8 (strongest)
BT_PHB[2:0]: MinimumOFF timesettingof 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
BT_PHC1[5:3]: Driving strengthofphaseC1
000b: strength 1  001b: strength 2  010b: strength 3 011b: strength 4
100b: strength 5 101b: strength 6 110b: strength 7 111b: strength 8 (strongest)
BT_PHC1[2:0]: MinimumOFF timesettingof GDR in phaseC1
000b: 0.27uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54uS
100b: 0.80uS 101b: 1.54uS 110b:3.34uS 111b: 6.58uS
PHC2EN: Booster phase-C2enable
0: Booster phase-C2disable \
Phase—C1 setting always is applied for boost_er phase,—C \
1: Booster phase-C2enable et
If temperature > temperature bpundary Rhase—CZ(RE?h[T/O]) phase Clsettlng is
applied.for booster phase-C.
" Af -tempe ture <=temperature boundéry phase—CZ(RE?h[] O]) P (C2setting is
e applied fof booster phase-C. ’Ks/

B'F;'__IIDIQC"ZI‘_S:B]: D_rwmg strengthofphaseCZ .
L Vet 2 000b:strength 1 0 1b~stren 1 strength 3 0l11b:strength 4
22 100b: stmngthS { b streng '6 110b: strength 7  111b: strength 8 (strongest)
BT _PHC2[2:0]: M'lnlmljmé):F timesettingof GDR in phaseC2
000b: bZ?uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54uS

100b: 0.80uS 101b: 1.54uS 110b:3.34uS 111b:6.58uS

7) DEEP SLEEP (DSLP) (RO7H)

Action WR| CD | D7 D6 D5 D4 D3 D2 D1 DO
0 | 0 0 0 0 ) 0 7 3 i
Deep Sleep R 7 0 1 0 0 1 0 3

After this commandis transmitted, the chip will enter Deep Sleep Mode to save power. Deep Sleep
Mode will return to Standby Mode by hardware reset. The only one parameteris a check code, the
commandwill be executedif check code =0xA5.
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8) DATA START TRANSMISSION 1(DTM1)(R10H)
lAction W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 V] 1 0 4] 0 0
Starting data transmission 0 1 Pixell Pixel2 Pixel3 Pixeld Pixel5 Pixel6 Pixel7 Pixal8
0 1 . . . . . . . .

0 1 |Pixe|l(n—7) Pixel.(nfG) Pixell(nfS} Pixell(nf4) Pixell{nf?a) Pixell(n?) Pixell(nfﬂ Pixél(n}
This commandstarts transmitting dataand write theminto SRAM.

In KW mode,this commandwrites “ OLD” datato SRAM.

In KWR mode,this commandwrites “ K/W’ datato SRAM.

In Program mode, this commandwrites “ OTP”  datato SRAM for programming.

9) DISPLAY REFRESH (DRF) (R12H)

Action W/R | C/D DY D6 D5 D4 03 b2 D1 DO
Retfreshing the display 0 0 0 ] 0 1 0 0 1 0

While user sent this command,driver will refresh display (data/VCOM) according to SPcAl_Vl data
andLUT.

After Display Refresh command,BUSY_N signal will become “ O” ' andthe r&resh\hg of panel
starts. e "L

x L)
o iA -

-

10) DATA START TRANSMISSION 2 (DTM2) (R13H)

Action W/R | C/D D7 D& DS D4 D3 D2 D1 DO
0 0 0 0 0 1 0 0 1 1
. _ 0 1 Pixel1 Pixgiz | Pixeld | Pixeld [ Pixeis | Pixels | Pixel7 | Pixeld |
Starting data transmission 5 ] . - - - - - - -
0 1 |Pixel{n-7]]Pixel(n-6)|Pixelin-5)|Pixel(n-4)[Pixel(n-3){ Pixel(n-2)|Pixein- 1}] Fixel(n)

This, _'co_n“‘l"r-hand starts transmitting dat nd Wri'g‘e\\hefh i\n\'gSRAM.
In KW mode,this¢ommandivrites®t NEW’  datato SRAM.
In KWR mode,this corhmandwrites “ RED”  datato SRAM.
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11) VCOM LUT (LUTC) (R20H)
Action W/R | C/D D7 D& D5 Dd D3 D2 D1 21}
i) 0 0 M) 1 0 V] 0 { ]

LEWEL SELECT-0 | LEVEL SELECT 1| LEVEL SELECT 2 [ LEVEL SELECT 3
NUMBER OF FRAMES-0 -
NUMBER OF FRAMES-1
NUMEER OF FRAMES-2
NUMEER CF FRAMES-3
TIMES TC REPEAT

Build Look-up Table for VCOM
[61-byte command,
striciure of byles 2-7
repeated 18 times)

(=) =) le] (o) fal fw]
= ==1=]-

This commandstores VCOM Look-Up Table with 10 groupsof data. Each group contains
information for one state andis storedwith 6 bytes (byte 2~7, 8~13,14~19,20~25, ...), while the
sixth byte indicates how many times that phasewill repeat.

Bytes 2, 8, 14, 20, 26, 32, 38,44, 50, 56:
D[7:6], D[5:4], D[3:2], D[1:0]: Level Selection
00b:VCOM_DC -
01b:VDH+VCOM_DC (VCOMH) \ 2}
10b:VDL+VCOM_DC (VCOML) L AT \
11b: Floating TN IR !
Bytes 3~6, 9~12, 15~18, 21~24 27~30:33~36, 39~42 45~48, 51~54 57~£0
Number of Frames oy

°°°"°°°@-,b: {fam _— A
WY 4 -
i 255frame§5\6 \\‘ \=
1 =

thes 7 13 19, 25,31, 37,43, 49;
Times to Repeat g T
0000 0000b: O time

1111 1111b: 255 times

If KW/R=0 (KWR mode),all 10groupsare used.
If KW/R=1 (KW mode), only 7 groupsare used.
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12)W2W LUT (LUTWW) (R21H)
Action W/R | CiD D7 D& D5 D4 D3 D2 D1 Do
4] 3] 0 0 1 ] 0 ] 0 1
B 0 | 1 |LEVEL SELECT-0 | LEVEL SELECT 1 | LEVEL SELEGT 2 | LEVEL SELECT 3
White Lock-up Table for Waw |0 1 MNUMBER OF FRAMES-O
{43-byte command, 4] 1 NUMBER OF FEAMES-1
structure of bytes 27 5] 1 MUMBER OF FRAMES-2
repeated 7 times) D 1 NUMBER OF FRAMES-3
0 1 TIMES TO REPEAT

This commandstores White-to-White Look-Up Table with 7 groups of data. Each group contains
information for one state andis storedwith 6 bytes (byte 2~7, 8~13, 14~19,20~25, ...), while the
sixth byte indicates how many times that phasewill repeat.

Bytes 2, 8, 14, 20, 26,32, 38:
Level Selection.
00b:GND
01b:VDH -,

10b:VDL L \ ,;
11b:VDHR | ’\\ A\

Bytes 3~6, 9~12, 15~18, 21~24, 27~30,33~36,39~42:s  .: '
Number of Frames — . \ Vi et s
OOOOOOOOb:Rfr{ame

L K

A 11l 255ﬁames \\ )

.I‘3vtes 7,13.19.25.31.37, 43 \\\\ \\ “\\/

- N

Times toRepeat, -+, ™
0000 OOOOlp Ogme
1111 1111b: 255 times

If KW/R=0(KWR mode),LUTWW is notused.
If KW/R=1(KW mode),LUTWW is used.
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13) K2W LUT (LUTKW /LUTR) (R22H)
Action W/R | CiD D7 [ ]3] D5 o4 D3 D2 D1 Do
o 9 4 4 1 [\ 0 ¢ 1 ]
Build £ i |LEVEL SELECT-0 | LEVEL SELECT t | LEVEL SELECT 2 | LEVEL SELEGT-3
Loak-up Tabie for K2W or Red| @ 1 NUMBER OF FRAMES-(
(61 byte command, o t MNUMBER OF FRAMES-1
structure of bytes 2-7 0 1 NUMBER OF FRAMES-2
repeated 10 times) 0 1 NUMEER OF FRAMES-3
0 1 TIMES TC BEPEAT

This commandstores White-to-White Look-Up Table with 10 groups of data. Each group contains
information for one state andis stored with 6 bytes (byte 2~7, 8~13, 14~19,20~25, ...), while the
sixth byte indicates how many times that phasewill repeat.

Bytes 2, 8, 14, 20, 26, 32, 38, 44, 50, 56:

Level Selection.

00b:GND
01b:VDH =i
10b: VDL e, \ o
11b:VDHR TN \
Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42 4548, 51~54, 57~60: R
Number of Frames —— U \ Wiy
0000 0000b: Rﬁarhe e
. = _-~,‘ . _— ) A \\/
7 S \ P
LAA * 1111111b: 255 frames ﬂ\\/ )
Bytes: 743 19.25,31,37, 43,49, 55\61 \\
T|mes to Repeat : '\,\
0000 OOQOb 0 time

1111 1111b: 255 times
If KW/R=0 (KWR mode),all 10groupsare used.
If KW/R=1 (KW mode), only 7 groupsare used.

14)W2K LUT (LUTWK /LUTW) (R23H)

This commandbuildsLook-upTable for White-to-Black.Please refer to K2W LUT (LUTKW/LUTR)
for similar definition details.

Regardlessof KW/R=0 or KW/R=1, LUTWK/LUTW is used.

15) K2K LUT (LUTKK /LUTK) (R24H)

This commandbuildsLook-upTablefor Black-to-Black. Please referto K2W LUT (LUTKW/LUTR)
for similar definition details.

Regardlessof KW/R=0 or KW/R=1, LUTKK/LUTK is used.
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16) BORDER LUT (LUTBD) (R25H)
Action WR ]| GD | D7 D6 D5 D4 D3 D2 D1 Do
D | o 0 0 1 0 0 1 0 1
_ 0 1 | LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3
ook TBUI"df 5 0 1 NUMBER OF FRAMES-0
ah w:‘ésm?]:an"t;de' o | 1 NUMBER OF FRAMES-1
Bytes 2~7 repeated 7 times) 0 ! NUMBER OF FRAMES-2
0 1 NUMBER OF FRAMES 3
0 1 TIMES TO REPEAT

This commandstores White—to-White Look-Up Table with 7 groups of data. Each group contains
information for one state andis stored with 6 bytes (byte 2~7, 8~13, 14~19,20~25, ...), while the
sixth byte indicates how many times that phasewill repeat.

Bytes 2,8, 14, 20, 26, 32, 38:
Level selection.
BD_EN=0: 00b:VCOM 01b:VDH 10b:VDL 11b:VDHR
BD_EN=1: 00b:VCOM 01b:VBH(VCOM-VDL) 10b:VBL(VCOM-VDH) 11b;VDHR

Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42: .
Number of Frames - - s \ \ .
0000 0000b: O frame e N U el
: D == Hoe\ T =
1111111k 25;frames - = f \\/
the5x7, 13 19, 25,31, 37,43 . \\ 7
Tlmes to! Repeat= A \\/ i
", OOOOOOOOb Otlme \
h ._.ﬁ A \\ \
1111 11116 255 times

Only 7 LUTBD groupsareusedin KW modeor KWR mode.
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17)LUT O PTION (LUTOPT) (R2AH)

Actlon wR|co| D7 D6 DS D4 D3 D2 b1 Do
{ 0 0 Q 1 1} 1 o 1 0

LUT Option 0 | 1 | STATE XON[9:5] - - ; : - -
0 1 STATE XON[7:0]

This commandsets XON control enable.

STATE_XONI[9

:0]:
All Gate ON (Each bit controlsonestate,STATE_ XON [0] for state-1,
STATE_XON [1] for state-2....

)

00 0000 0000b: no All-Gate-ON
00 0000 0001b: State-1 All-Gate-ON
00 0000001 1b: State-1 and State2 All-Gate-ON

18)PLL CONTROL(PLL) (R30H)

Action

W/R

CiD

D7

D5 D4

D2

D1

Controlling PLL

0

0

0

1

0O

0

1]

1

FRS[3:0]

The commandcontrols the PLL cIock:ﬁ%quency The\ PLIA\ structure mustsupportthe following

frame rates:

FMR[3:0]: Frame rate semng

Horizontal

Vertical

\ -
| FRS | Framerate } FRS  Framerate
| ooo0 5Hz 1000 70Hz
| 0001 10Hz | 1001 80Hz
[ 0010 15Hz | 1010 90Hz
| oon 20Hz | 1011 100Hz
__ 0100 30Hz 1100 110Hz
o101 40Hz 1101 130Hz
0110 50Hz 1110 150Hz
0111 60Hz 1111 200Hz
Hsync ! H_Active |
e .
DE
' 820 clonus
e mm e
|
Vsync ) V_Active ' !
I"_ _____________ _'{ 1
DE | T | |
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19) TEMPERATURE SENSOR CALIBRATION (TSC)(R40H)
Actlon W/R | C/D D7 D6 Ds Da b3 b2 D1 Do
o a 0 1 0 0 0 0 0 0 .
Sansing Temperature 1 1 Di0T57) DSTSG | DATSS | D7TS4 |DE/TEI| D6 TH2| D4 TS| DI/ 7SO -
1 1 D2 [m) Do - - - - -
Thiz commarkd enablas internal ar axternal temperalure senzor, and reads the rasult,
TS[7:0]: When TSE [(R41h) is set to 0. this command reads internal temperature senseor value.
D[10:0): When TSE (R41h) is set to 1. this command reads external LM75 temperature sensor value.
TS[70/D[103] __Temp [°C} _TS[70JR[10:3] | Temp. (\C) | [ TS[7:0/D[10:3] | Temp. {°C)_
1116 0111 -25 i Q0000000 0 Q0011001 28
1110 1000 -24 | 0000 0001 1 o001 1010 26
T110_1001 23 1 T 0000_0610 2 o001 1011 27
1110 1010 22 0000 0011 3 0001 1180 28
1111011 . -1 0000_0100 4 0001_1101 29
111G_1100 -20 Q000 0101 2 ' Q001 1118 20
1110 11 -18 0000 0110 € 6001 1111 31
_UIe 118 | 0000 0T 7 00109000 | 32
1110 1111 17 4000 1900 8 001000 33
1111_0000 -16 0000 _1G01 g o oMo 34
1111 _00H ' -15 0000 1010 10 Q010 0011 35
1111 0010 : -14 0000 1911 11 0010 9100 36
1111_0011 -13 0000 1100 12 0010 0101 37
1111 0100 12 : oo00e 1101 ; 13 Q010 01140 38
1111_01H -1 0000 1110 14 o oo ] 39
1111 0110 -10 0000 1111 15 00101000 40
1111 0111 g . 0001 G000 16 ~ D018 oM : 41
1111 1000 g ' 000t _ono1 17 ; oo 101a a2
1111 104 -7 {00 G010 18 : a018 1011 43
1111 _101¢ -6 D001 _G011 14 001¢_1100 44
11111011 5 0001 o100 20 o016 1101 45
1111 11040 4 2001 0101 21 a01ad 1110 45
e [ | [ enotenio e | [ onfgditit 4
1111 1110 -2 001 g111 23 0011 4000 45
1111 1111 -1 0001 _1000 24 o1 oo 49

=

TR e L
20) VCOM AND[‘fATAﬂII\K]'ER'\'/x\kL\\SETTING (CDI) (R50H )

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 Do
Set Interval between 0 0 0 ! L ! g g 0 0
0 1 BDZ - BDV[1:0] N20OCP . DDX[1:0]
VCOM and Dat
anc e 0 | 1 - -1 - CON30]

This commandindicates the interval of VCOM and data output. When setting the vertical back porch
the total blanking will be kept (20 Hsync).
BDZ: Border Hi-Z control
0: Border output Hi-Z disabled (default) 1: Border outputHi-Z enabled
BDV[1:0]: BorderLUT selection
KWR mode(KW/R=0)

DDX[0] | BDV([1:0] | LUT

' 00 LUTBD

0 01 LUTR

[ 10 | Lutw

i 11 L LUTK

no ,LUTK

1 01 L LUTW
{Default) 10 LUTR
11 LUTBD
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KW mode(KW/R=1)

DDX[0] BOV[1:0] LUT

00 LUTBD

o 01 LUTKW (1 > Q)
10 LUTWK (0 > 1)
1 LUTKK _{02>0)
00 LUTKK (0> 0)

1 01 [LUTWK (15 0)

(Default) 10 LUTKW (0> 1)

11 LUTBD

N20OCP:  Copy frame datafrom NEW datato OLD dataenable control after display refreshwith
NEW/OLD in KW mode.
0: Copy NEW datato OLD datadisabled(default)

1: Copy NEW datato OLD dataenabled

DDX[1:0]: Datapolarity.
UnderKWR mode(KW/R=0):
DDX][1] is for RED data.
DDXJO0] is for K/W data,

L\

DAD-)‘([1 0]

DDX[1:0] | Data {Red, K/W} LUT Data {Hed KIW} LUT
00 LUTW 00 LUTR
00 01 LUTK 10 01 LUTR
10 LUTR 10 LUTW
11 LUTR 11 LUTK
00 LUTK 00 LUTR
01 01 LUTW » 01 LUTR
(Default) 10 LUTR 10 LUTK i
11 LUTR 11 LUTW
:ZUnderkKW mode(KW/R&1)L . \L&7
DDX[1]=0 s forKW \modeiith NEW/OLD,
DDX[1]=1.i$ for KW modewithoutNEW/OLD.
DDX[1:0] | Data {NEW, OLD} LUT DOX[1:0] [ Data (NEW} LUT
G0 JLUTWW (0 > 0)
00 01 | LUTKW (i 3 0) S 0 LUTKW 2> 0)
10 TLUTWK (0 > 1)
11 LUTKK {1 1) ‘ 1 LUTWK (0> 1)
00 LUTKK (0> 0)
01 01 LUTWK (12> 0) » v LUTWK (1 =>0)
{ Default) 10 LUTKW {0 > 1)
- T EGES 1 LUTKW {0 > 1)
CDI[3:0]: VCOM anddata interval
CDI[3:0] | VCOM and Data Interval CDI[3:9] | VCOM and Data Interval
0000 b 17 hgyne 1000 9
GO0 16 1001 8
0010 15 1010 7
0011 14 1011 6
G100 13 1100 5
0101 12 1101 4
0110 11 1110 3
0111 10 (Default) 1111 2
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In&z;nnacl VCOM needs to be ready

.betore source data output

B e B B B

Internal
DE

VCOM! output
location |(fixed)

YCOM EEE——

L Frame (N+1)

|
|
[
|~\. | Frame (N) VCOM A VCOM
| : ’
! I —_—
Source data I ¢ .., / Frameg (N+1)
output : T, Frame {N) data \ data
| .
P—I"—I
'O setting
21) TCON SETTING (TCON) (R60H ) , v
Action WR | C/D o7 Dé D5 Da D3 D2 DA Do
Set Gate/Source Mon-overlap ¢ 0 0 0 1 1 0 0 0 0 0
Period o | 1 S2G[3:0] G25{2:0]

This command defines non-overtap period of Gate and Source.

S2G[3:0) or G25]3:0): Source to Gate / Gate to Source Non-overlap period

S2G[3:0] or 325[3:0] Period S2G[3:0] or G2S[2:0] Pariod
00 b 4 1000 b 38
oo B 1001 40
0010 12 (Defauit} 1010 44
0011 16 1011 48
2100 20 1100 52
o1 24 1101 oG
0110 28 1110 =1
8111 32 1111 64

Period Unit = 667 nS.

« 1-ling period »>
Source o
826 ——— (G285
G (n) g « >
: " 52G 525
Gty i piliie
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22)RESOLUTION SETTING (TRES) (R61H)
Action WHR| CD D7 D6 Da D4 D3 D2 D1 Do

0 8] { 1 1 0 0 0 0 1
o . - - . - x HRES[9:8]

Set Display Reselution 0 1 HRES&[7:3 0 0 | o
N T - 1 - 1 - . VRES[9:8]
0 | 1 VRES[7:0]

This commanddefines resolution setting.
HRES[9:3]: Horizontal Display Resolution (Value range:01h~ 64h)
VRES[9:0]: Vertical Display Resolution(Value range:001h~ 258h)
Active channelcalculation, assumingHST[9:0]=0, VST[9:0]=0:
Gate: First active gate =GO0;
Last activegate=VRES[9:0] - 1
Source: First active source =S0;
Last active source=HRES[9:3]*8 - 1
Example: 128 (source) x 272(gate), assumingHST[9:0]=0, VST[9:0]=0 )
Gate: First active gate =GO, )
Last active gate =G271; (VRES[9:0] =272,272 - 1=27 \ i
Source: First active source =S0, \ A& :
Last active source =S127; (HRES[9:3]= 16 16 8 - 1=127). -

e
yx -

23) GATE /SOURCE START SETﬁ\JG (GS’S‘T) (R6\_5H)

Action WR|[cD]| D7 D6 D5 D4 D3 D2 D1 Do
o | o 0 1 1 0 0 1 F 7
" B R - - - - - HST(9:8]
Set Gate/Source Start o | 1 HST[7:4] ) 9 | o0
0 1 I -1 - 1 - 1T - - V5T1[9:8)
o | 1 VST[7.:0]

This ‘command defines, resolition st%gt‘gate/source'position
HST[9:3]: Horizontal Dlsplay Start Position (Source). (Value range:00h~ 63h)
VST[9:0]: VerticalDisplay Start Position (Gate). (Value range:000h~ 257h)
Example : For 128(Source) x 240(Gate)
HST[9:3] =4 (HST[9:0] =4*8 =32),
VST[9:0] =32
Gate:  First active gate=G32 (VST[9:0] =32),
Last active gate=G271 (VRES[9:0] =240,VST[9:0] =32,240-1+32=271)
Source: First active source=S32 (HST[9:0]= 32),
Last active source =S239 (HRES[9:0] =128,HST[9:0] =32,128-1+32=239)

24) R EVISION (REV) (R70H)

Action whr|co| b7 D6 Ds D4 D3 b2 D1 DO
0 0 1 1 1 0 0 0 0
PROD REV[23:16]

PROC REV[15)

PROD REV[7.0}

LUT REv[23:16]

LUT REV[15:8]

LUT REV[7:0]

CHIP_REV[70]

LUT:Chip Rewvizign

0
1
1
1
1
1
1
1

o= ==]=
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The commandreads the productrevision, LUT revision and chip revision.

PROD_REV[23:0]: ProductRevision. PROD_REV[23:0] is readfromOTP addressOxOBDD~
OXOBDF or 0x17DD~ Ox17DF.

LUT_REV[23:0]: LUT Revision.LUT_REV[23:0] is readfromOTP addressOxOBEO~
OXOBE2 or0x17EQ.~0Ox17E2.

CHIP_REV[7:0I: Chip Revision, fixedat 00001100b.

25)VCOM_DC SETTING  (VDCS) (R82H )

Action wr|co| b7 D6 D5 Da D3 D2 D1 Do
ot | 0 1 b 9 0 0 0 1 0
Set VGOM_DC 5 : - VOS]

Thizs command sets VCOM_DC value
VDCS[6:0]: VCOM_DC Setting

VOGS [6:0] | VCOM Voltage (V) | VDCS [6.0] | YGOM Volage (V) | VDGS [6:0] | VCOM Voliage (V)

000 50000 -0.10 0071 10116 145 0110110k -2.80

000 0O01h 015 201 11006 150 D11 011D -2.85

D00 00 10b -0.20 01 1101k -1.55 011 10000 -2.90

000 00118 0.25 001 1110b -1.60 811 1001b -2.85

000 0100b 0.30 801 1111b 185 011 10100 300

000 0101b 0.35 010 0000k .70 011 1011b -3.05

000 0110b -0.40 G010 0001k 1.75 [ 011 11008 310 .

000 01110 0.45 010 00H 0B 1,80 [ 071 11018 315 -

000 1000b -0.50 010 0011k -1.85 011 1110b 320

000 16010 -0.55 010 0100b 1.80 011 11110 325

000 1010b -0.60 010 0101b 185 100 0000b 3.30

000 10110 -0.65 010 01100 . 200 100 00010 -3.395

000 1100k 0.70 010 0111 208 10000100 -3.40

000 11016 0,75 010 10004 210 100 0011h -3.45

0oo 11100 “0.80 $10 1001n 295 1006 01006 -3.50

0o0 1111b -0.85 010 10100 -2.20 100 0101b -3.55

001 0000b 090 010 16110 225 100 01100 3.60

001 6001k -0.95 010 1100b .2.30 100 0111b -3.65

001 00106 1.00 010 1101b -2.35 100 1000k 370

001 00118 1.05 D10 1110k 2.40 100 1001b 375

001 01005 .10 010 1111b -2.45 100 101Gk -3.80

001 0101k .15 011 00000 -2.50 100 1011b -3.85

001 61106 120 011 00016 285 1001100 . -3.90

001 01116 1.25 011 D010k -2.R0 100 11010 3.95
001 10000 .30 011 0011b 265 100 11108 ~4.00
00110015 -1.35 011 0100b 270 10011118 -4.05
001 10100 -1.40 011 b 275

26) PROGRAM MODE (PGM) (RAOH)

Action W/R | C/D b7 (0] D5 D4 D3 D2 D1 Do
Enter Pragram Mode o} 0 1 0 1 "] 0 0 D D

After this commandis issued, the chip would enter the program mode.

After the programmingprocedure completed, a hardware reset is necessary for leaving program
mode.

27)ACTIVE PROGRAM (APG) (RA1H)

Action W/R | C/D D? D6 o5 D4 D3 D2 D1 DO
Active Program QTP 0 0 1 0 1 0 0 0 0 1

After this commandis transmitted, the programming state machine would be activated.
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The BUSY_N flag would fall to O until the programmingis completed.

28) READ OTP DATA (ROTP) (RA2 H)

Action WHR | C/D D7 D6 Ds D4 D3 D2 D1 Da
1 Q 1 M} 0 0 1 0
The data of address Gx000 in the OTP
The data of address 0x001 in the OTP

Read OTP data for check

i U (]

The data of address {n-1} in the TP
1 The data of address {n} in the OTP

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

I DR DR DN P o)

The value of {n) is depending on the amount of programmed data. the max address = 0x17FF.

I:J Supply Power, Reset I

l

PGM command {inte Program Mode)

J

[ DTM1 command {write data)

Apply VPP=7.75V, than wait 10 ms

APG command (aclivate program)

Chack 8USY_N=1, remove ¥PF, then
wait for VPP=3 .0V

ROTP cornmand [check daka)

L

— e
Pl Comactness 7 - Skip OxDBFO~OK0RFF
Pass l
! Finish, Reset N

The saquence of programming OTP.
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8.Block Diagram

75 Inch EPD

1}

& ‘§:" . | FCIuS . P T
PAEat " 4 I oy : | DriAeinasd Epé
ToAT e 42D -", emperatur: : :
\ _\:. ot ﬂ. ; Senser i'l"..:-l':.js N MCLECH f'-llh. co-oe
%, P, BN Circuit : - Circuit
sy I'{Optioral; EFD . D
2= . ' ' Gapacite vl e
Circuit | Sower Clrouit

Driver PCBA

DKE CO.,LTD
Page 310f41



- DKE GROUP

‘u:-".‘?i" Beyond Expectation

EPD Module User Manual

9.TypicalApplication Circuit with SPI Interface

D2 Connector1*24 i
VEL
1 —r .
ﬂ" /T T ° il—]jes vsH2 —
ey e L1 s
J—m D3 SSY g
RES#H 10
—
. CoF
ooR fa—y 2 Q1 L 3
I gy —
=L w Vel I 6
; o - :
| | L_I ICS VDG g
| 1C7 VSH1 20
R1 ] VGH 21
Cg || VoL 22
1l VGL i
== o] ” VCOM \\ 24| "0
-ty : i:‘ ‘—‘ ‘\“.' -‘\. N
S | “‘_ b :‘:
—— i c \ L=
; ‘Pér't;[\i‘a:l_‘rne Vai@e_ ——" Reference Part ] Regurre»ems for spare part
; xC4C7 z\ :luF Voltage Q\atmg 10v l
N \/
CLC2C6T8 \\ \ .,
€9 C10 RIS \ Voltage Rating:25v
\ AL
c3 Al Voltage Rating:25v
R1 0.470hm NO
. (VR>20V,IR>500mA,Ir>1mA@VR=15V,
D1 D2D3 Diode MBRO530 TA=100°C )
. . (VDS>20V,ID>500mA,VGS(th)<1.5
Ql NMOS Vishay Si1308EDL CISS<200PF RDS(0n)<400mQ)
L1 10UH NO
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10.Typ|cal Operating Sequence
10.1LUT from OTP OperationFlow

System power

Reset the EPD driver IC

|

Power on

Load image data i, \ \ A
— :.:._ ‘_.' \',~ .

Display refresh

N
380y e z
S T o
- 1 % " 5 Triarn,
T Y e 3 S
< 13 - » & —‘ -
= A T “ ]
20w 4 « 4 -t o \\ e,
. 3 e . ~R

. G Tumn off ' \\ Enter into deep
s 4 sleep mode

W

£
-
g
PR
et
-
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10.20TP Operation Reference Program Code

System

|

Reset the EPD driver IC

l

Power on
SPI ( 0x04)

|

BUSY=High

Data start transmission _ P \ \ \

SPI (Ox10&0x13) “-‘ A ‘
g 2 \ . TransportB/W— -/F‘{d/;t.a >
\" '_._-‘i P . L\ ﬂ\\/ .

Display refresh
SPI (Ox12)

|

Check BUSY pin

1}

.

W

I BUSY=Low
BUSY=High
4

Power off
SPI (0x02)

l

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

NO Test items Test condition
1 Low-Temperature T =-25°C, 240h
Storage Test in white pattern
5 High-Temperature T=60°C , RH=40% , 240h
Storage Test in white pattern
3 | High-Temperature Operation T=40°C , RH=35%, 240h
4 | Low-Temperature Operation 0°C, 240h
High-Temperature, Mo  ono .
> High-Humidity Operation T=40°C, RH=80% , 240h gk
6 High Temperature,High T=50°C , RH=80%, 240h ‘_:-:““._'--ﬁ \ \ =
Humidity Storage Testin whlte pattern - -' ’ 3
— | Loycle: L—25°C Omln]—>[+60°C 3@min] : 50cyc|es
7 | TemperatureCycle e Testin whlté pa ern )
\
JPRY o \ . A|r+/—4KVContact+/ 2KV L
;§ ESD Gun :‘,_ \ g —F (Naked EPD dlsplay,lnﬁludmg IC andFBG a\

FIOF A T
1 '-‘.‘ e {'—:‘ X
Nete 1~§tay white pattern f for storage hd non- o\( @tlon est
2. Operation l&black—v\mtear ttern,” the interval is 150s.
3. Put in 209C——2 5°Cfor Thour after test finished, The function ,appearance and display performance

is OK. v
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12.Inspection condition

12.1Environment
Temperature : 23+3°C
Humidity : 55+10%RH
12.2llluminance
Brightness: 1200 ~ 1500LUX;distance: 20-30CM;Angle:Relate 45°surround.
12.3Inspect method

12.4Display area

Zone B

Zone A

CEe - ) . '
L ) \ Viewing area _ I l"L-E ) )
o 1 S, [y ) B,
) . \ i Zaet v,
7 (L - - I ¢
- 3 A £ -

12 SGh(;;tlng test method \\ ﬂ\\ "\\/

.=
T

1}

=y

Three-color ghost(ng is: measuredW|th following transition from horizontal 3 scale pattern to
vertical 3 scale pattern The listed optical characteristics are only guaranteedunderthe controller &

waveform provided by DKE.

20min 30min

1 ) Measurement Instruments : X-rite i1Pro

2 ) Ghosting formula:
W ghosting : AE=Max (AEab(W-W, R-W),AEab(W-W, B-W),AEab(B-W, R-W))
K ghosting : AE=Max (AEab(B-B, W-B),AEab(B-B, R-B),AEab(R-B, W-B))
R ghosting : AE=Max (AEab(R-R, W-R),AEab(R-R, B-R),AEab(B-R, W-R))
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12.6Inspection standard

12.6.1Electric inspection standard

NO. Item Standard [I)g\t?ela Method Scope
) Clear display Display complete
1 Display Display uniform MA
N
2 Blacskp/OVt\ghlte D=<0.3mm , negligible
0.3mm < D<0.5mm,N=< 5 , Visual
Allowed inspection
0.5mm <D NotAllow o,
— L] oMby \
- ey | P
¥ o G N Vlsual/
L<1.0mmW=<0. 15mm < \ S “Inspection card | Zone A
Black/White neg||g|b|e "._“‘ oy
e N.spdts 1.0mm <L=<4.0mm - , \_
g (No SW|tc1;1) \ 0.15mm<W=0.5mm L ) S\ |
T N i N<4 allowable (T \\ s &
VAR s - L>4.0mm W>0. ’m]ﬁ\et/ v
L3 "" '—_‘ —::‘ f . allowﬁ \\_ i T:‘ 2
: 7 % .:“’ Sy U =
L Visual
4 Ghostimage AIIowed in switching process Mi inspection
Flash points are allowed when
5 | Flash dot/ switching screens Mi Visual/ Zone A
Multilateral Multilateral colors outsidethe Inspection card | Zone B
frame are allowed for fixed screen
time
Selection segmentsare all
Segmented displayed, and other segmentsare
6 | display not displayed after the selection
segment. Visual
MA inspection Zone A
Short circuit/
7 | Circuit break/ Not Allow
Abnormal
Display

DKE CO.,LTD
Page 370f41



" DKE GROUP

W ,
35" Beyond Expectation EPD Module User Manual
12.6.2Appearance inspection standard
NO. ltem Standard Defect Method Scope
level
4 L 3
B/W spots . W
/Bubble/ " - . Visual
1 Foreign bodies/ D=iL+Wii2 M inspection Zone A
Dents D<0.3mm , Allowed
0.3mm <D=<0.5mm , N<5
D> 0.5mm , Not Allow
2 Glass crack NotAllow MA i Zone A
Visual ZoneB
, , /Microscope Zone A
3 \Dirty Allowed if can be removed Ml Zone B
X<3mm,Y<0.5mm o penf , ‘ \ \ .
} A |:“\ ) Y . . "‘: :"
) R \ e T
4 Chips/Scratch) - \L//J T Ml Visual Zone A
. Edge'crown | 1. 2mm<Xor2mm=Y not Allow 4 Miqwco\{f’ Zone B
Sl o\l ' 1 B e
A S S & F g Byl 5
| S ) 3 ! ) B
B ‘.:‘-::. ¢ ) Lt g ‘ \\ “ \/ :
T ST _"'; Ty 'i?_' <Q\1mm,l_25mm, n<2
i e ‘Edge crown : X<0.3mm , Y<3mm
w Visual Jone A
5 TFT Cracks MA /Microscope Zone B
Not Allow
Dirty/ foreign . Visual ZoneA /
6 bod Allowed if can be removed/allow Ml /Microscope Zone B
2 | FPC broken/FPC HM \““ MA Visual Zone B
oxidation /scratch —] fi /Microscope
NotAllow
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— L
L
L<1.0mm,W=<0.15mm
negligible _
8 | B/W Line 1.0mm <L<4.0mm MI V'S‘I‘a' Zone B
0.15mm <W=<0.5mm /Ruler
N<4 allowable
L>4.0mm W>0.5mm is not
allowed
TFT edgebulge | TFT edgebulge : )
9 JTFT chro_matic X=3mm, Y<0.3mm Allowed Ml /Mi\c/zl;?ctpe ég':l:'g‘
aberration TFT chromaticaberration:Allowed
D=<0.25mm, allow =
0.25mm <D=<0.4mm,n<4 allow . Visdal . _’
10 | Electrostatic point | D> 0.4mm is notallowed MU= Zone' A
- i, <4 | /Microscope
(n=8 itemsare allowed W|Ih|n 5=t it \',_ AN
mmin diameter) gl 154 L. et |
PCB damaged)/ PCB.¢-Cireuit area‘)fdamag%:INot e, ST
11 Poor welding AHOW & Ml Visual
_ —Curj 1 PCB Poor weldingNot Allow /Ruler \
= 5 ~["PCB Curl=1% ) \
T \| o= ‘ =5\
1A L Edge Adhesives H=PS surface \\ = Zone B
\ S PR - (Including protect fi fl Ecl%e heswes
- -..12;{-_  Edge glue height/ | seep In< Margin wi M
=7 Edge glue bubble - '-engt g
P \Edge-a esives bubble bubble Width
:<1/2Marginwidth ; Length
e <5.0mm. n<5
Surface scratch but not effect protect Visual
13 Protectfilm function Allow Ml Inspection Zone B
Thickness < PS surface(With protect
film): Full coverthelC;
14 Silicon glue Shape:
The width on the FPC< 0.5mm(Front) Visual
The width onthe FPC<1.0mm (Back) Ml Inspection
smoothsurface, No obvious raised.
FPL
15 Warp degree(TFT M 1
substrate) : . t Ml Ruler
TFT
t<1.5mm
Color difference in
16 COM area(Silver Visual
point area) Allowed Inspection
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13.Packaging

DATE
EPD PACKING INSTRUCTION DESICN
CHECKED
DKE-QS.D-010 APPROVED
P/N Customer Code RefP/N Type PKG Method | Marking |Surface Marks Pull Tape
DEPG0O750 GLASS | Blister BACK | None YES
Packing Materials List 4PCS/LAYER,20LAYER/CTN,TOTAL 80PCS/CTN.
List Model Materials | Q'ty Ll,lmt Pull tape :
Carton 7# 417%362*229 mm | corrugate 1 Piece
nner Carton 7#(NNER)400*343 *95 mm| cOorrugate 2 Piece
Blister DEPG0750C PET1.0 PET 22 Piece
Thin foam [DEPGO750C 342.26*273.80*T1.5-1.8mm EPE 20 Piece
e 450¥590%0.075 2 Piece
Foam board DKE2251-10 EPE 3 Piece
PULL TAPE 16*5*T0.05 80 Piece -, .
Detail : A \ 4
= "The blister b\ is rot’a-ti'ed
. . N X1
Blister box: _ 5 “for plicement
-\ s -
. o ¥ ? A s o o
Note: thgre are 20 layers of products, = e EmpyBister h;\ % fAntistatic
divided into 2 inner boxes, and an empty . Thin, foam”—¢ = vacuum bag
blister boxis placed on the-t f each ; { Blistér <
inner box, so the_numberof blister- boxes « 74
H F. o | - Fixed with rubber bands
is 22 S . : Foam board
- PUT IT INTO 7# INNER CARTON @ ¥
A 3 Y =" X .
o ‘_;E“- ray < v ., INNER BOX LABEL
3 .: P \ £L 8 \ = : 7# INNER CARTON
; § %o el - g 346. 26 > o
A ‘( y ‘ = Y V“ = {QUANTITY)
[ ! \\ e&\\/
. — * \\ \\ ' . 2™ ur wo 7 e oarron
v \\ \\ h INTO 7# CARTON
p R
i
170.8 ] 7# CARTON
°
; Packing belt @
rohs Label
QUANTITY : 4PCS @
Sh\ppmglmarks according to Epaper Identification
customer's requirements < PASS
Model No.
Quantity. pcs
Date:
Carton No. of
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14.Handling, Safety, and Environment Requirements

Warning
The display glass may break when it is droppedor bumpedon 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 exposedto harmful gases, such as acid and alkali gases, which corrode

electronic components.Disassembling the display module.
Disassembling the display module can cause permanentdamageand invalidates the warranty agreements.
Observe general precautions that are commonto 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. -
L
Data sheetstatus ..~ =%\ |
Product specification This data sheet contains f'maﬁbr'oductsﬁéc‘-_if‘icati’g’ns. \ "\j -
—— Limiting, values, T, e

Limiting values given are in a ordancewith the Absolute Maxunu\'n Rating System (IEC 134). Stress above one
or more of the limiting: values (&ay cause permanentdamageto the device. These are stressratings only and
operation: ‘of the device at tHese of at any otherconditions above those given in the\Charactenstlc sections of the
spec&ﬁténbn |s not implied.. Exposureto limiting values for extendeclpe\@pds may affect device reliability.

‘ T e Appllcatlonﬂnfor\matlon A\

Where appilcatlon information i is given, |t\\s \?dwsory al does %Fﬁrm part of the specification.

)

e

: _P‘roduc\ E\Mronmental certification

W

ROHS

REMARK

All The specifications listed in this documentare guaranteedfor module only. Post-assembledoperation or
component(s) may impact module performance or cause unexpected effect or damage and therefore listed
specifications is not warranted after any Post-assembledoperation.

Transport environment

When the humidity of transportationenvironmentis between45%RH~70%RH, the productcan be stored for 30
days, and the product can be stored for 10 days if it is lower or higher than this range
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