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1. Over View

YMS416240-037AAAMFGN 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 full display capabilities. The 3.7inch active area contains 416%240 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.

Module can be used in portable electronic devices, such as Electronic Shelf Label (ESL)System..

2 .Features

416 X240 pixels display

High contrast High reflectance

Ultra wide viewing angle Ultra low power consumption

Pure reflective mode

Bi-stable display

Commercial temperature range

Landscape portrait modes

Hard-coat antiglare display surface

Ultra Low current deep sleep mode

On chip display RAM

Waveform can 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

I°C signal master interface to read external temperature sensor

Built-in temperature sensor

3. Mechanical Specifications

Parameter Specifications Unit Remark
Screen Size 3.7 Inch

Display Resolution 240(H)x416(V) Pixel DPI:110
Active Area 47.04%x81.54 mm

Pixel Pitch 0.196x0.196 mm

Pixel Configuration Square

Outline Dimension 53(H)x92.99 (V) x1.1(D) mm

Module Weight 8.88+0.5 g
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4. Mechanical Drawing of EPD Module
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NOTE

1 DISPLAY MODULE 3.7” ARRAY FOR EPD
2 RESOLUTION:416gateX240source

3 PIXEL SIZE:0. 196mmX0. 196mm

4 OPERATING TEMP: 10°C :40°C

5 STORAGE TEMP: -25C "40C
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5. Input / Output Terminals

No. Name 10 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 NC | Do not connect with other NC pins Keep Open
5 VSH2 C | Positive Source driving voltage
i TSCL O | 12C Interface to digital temperature sensor Clock pin
7 TSDA 'O | 12C Interface to digital temperature sensor Data pin
8 BS1 1 Bus Intertace selection pin Note 5-5
9 BUSY O | Busy stale outpul pin Note 54
10 RES# I | Reset signal input. Active Low. Note 5-3
11 D/C# | | Data /Command control pin MNote 5-2
12 CS# 1 | Chip select input pin MNote 5-1
13 SCL | Senial Clock pin (SPI)

14 SDA I | Serial Data pin (SPI)
(5 VDDIO p :E;Z?;Ti-hﬁ:éu;lwfuu logie pins It should be
16 Wl P | Power Supply for the chip
17 VSS Giround
Core logic power pin VDD can be regulated internally
18 VDD C | from VCIL. A capacitor should be connected between
VDD and VSS
19 VPP P |FOR TEST Keep Open
20 VSHI C | Positive Source driving vollage

A VGH C E:::;:Iclr Supply pin for Positive Gate dnving voltage and
22 VSL C | Negative Source driving voltage

2 VGL c :F:ng;i ‘i:ﬁll: ;t_n for Negative Gate driving voliage
24 VCOM C | VCOM driving voltage
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I = Input Pin, O =Output Pin, I/O = Bi-directional Pin (Input/output), P = Power Pin, C =
Capacitor Pin

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

Note 5-2: This pin is (D/C#) 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 be interpreted as command.

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

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

Note 5-5: Bus interface selection pin

BS1 State MCU Interface
I 4-lines senal peripheral interface(SP1) - 8 bits SP1
H 3- lines senal peripheral interface(SPI) - 9 bats SP1

6. Display Module Electrical Characteristics
6.1 Absolute Maximum Ratings

Parameter Symbol Rating Unit

Logic supply voltage VI -0.5 to +4.0 v
Logic Input voltage VIN 0.5 to VCI +0.5 V
Logic Output voltage VOUT -0.5 to VCI1 +0.5 v
Operating Temp range TOPR 010 +50 °C.
Storage Temp range T5TG -25 to+70 e
Optimal Storage Temp TSTGo 23:2°C "Cs
Optimal Storage Humidity HSTGo 5510 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.
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6.2 Display DC Characteristics

The following specifications apply for: VSS=0V, VCI=3.0%, TOPR =25°C.

Appl
Parameter Svmbaol Condition Icl:hpl Min. Tvp. Max. LU'nit
¢ pin
Single ground VS8 - - 0 - v
Logic supply voltage | VCI - VCI -0.3 30 f v
Supply voltage VDD VDD 23 33 X v
HIGH Levelinput | vy | pigital input pins 07xVDDIO | - [VDDIO | y
voltage
O ot | VL | Digital inputpins | - 0 =~ | 03xVDD | y
HIGH Level output VOH [igital input - VD004 . - v
voltage pins. JOH=400UA
LOW Level Output VOL Digital input . 0 = 0.4 v
vollage pins, JOL=-400UA
Typical power PTYP VCl =3.0V - - 10,5 - mW
Deep sleep mode PETPY VCI=3.0V - - 0,003 - W
Twpical operating lopr V VCl =3.0V B . 35 ) -
curment Cl
Image update time - 25°%C - - 3 - sec
DC/DC off
Slecp mode current Idﬂlﬂ" v Ncﬁ?t;lﬁ:ﬂd - - 20 uA
Ram data retain
DC/DC off
Deep slecp mode | Idslp_V WD P
Begrins ci Mo input load - - | 5 uA
Ram data not
retain

Notes: 1. The typical power is measured with following transition from horizontal 2 scale

pattern to vertical

2 scale pattern.
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6.3 Panel AC characteristics
6.3.1 MCU Interface Selection

The pin assignment at different interface mode is summanzed in Table 6-3-1. Different MCU

muode can be set by hardware selection on BS1 pins. The display panel only supporns 4-wire 5Pl or

Y-wire SPl interface mode.

Pin Name Data/Command Interface Control Signal

Bus interface SDA SCL CS# Ve RES#
BSi=L d-wre SP] S04 SCL Chu e F.ES%
Bsl=H 3-wire SPI SDA SCL CS# L RES#

Table 6-3-1: MCU interface assipnment under different bus interface mode

6.3.2 MCU Serial Interface (d-wire 5P1)

The serial interface consists of serial clock SCL, serial data SDA, D/C#, CS#.  This interface
supports Write mode and Read mode.
Function CS# DIC#H SCL
Write command L L 1
Write data L H I

Table 6-3-2: Contral pins of 4-wire Serilal Peripheral interface

Mote: | stands for rising edge of signal

Figure 6-3-1: 4-wire SP1 mode

cs. i — M
2o | fIfififufifuffL Lo L L Lf LT
= B i
‘DG keep sesAmE  vAlwe
___ wngihewholed-bitcydle. i
A0 050403 o7 D3gz01 |
[Wriie mode) B
R b
pin | omsosiengzoioe)( N )T~ Yomososseoszofpe) ) |
o R I-Q— comm ind- —C-I |-i— feadparam sber —i-|
6.3.3 MCU Serial Interface (3-wire SPI)
Function CSH CH SCL
Write command L Tie 1
Write data 1 Tie 1

Tahle 6-3-3: Contral pins of 4-wire Serial Peripheral interface

DATE JAN.14.2020

Version 1.0

TECHNICAL SPECIFICATION

LCM

YES YMS416240-037AAAMFGN

Page 9 of 35




SPECIFICATIONS

YES OPTOELECTRONICS CO.,LTD

Note: 1 stands for rising edge of signal

Figure 6=3-2; J-wire SPI mode

| DTG5
;1— fomm ang-

-

| fIfffFffUfff L L
(_(DOO70EDIDARI0ED D0 )

DCe=0-command _,i

DC=1 param ebers

"DC7 keED Samd valug during
ihe whils §- BECycee. |

Figure ; 3-wae 5P Typical Wavelonm —B5=1.

6.3.4 Interface Timing
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Teas | Chip select sotuplime L i M-
Teas Chip sedact holdtme 65 nE |
Taco e Chip seloct setupitime 70 ns__|
[ Tom Chip select setuplime 40 s
Tocvew Sarial clock cycle(Wris) 100 ris
Tarivi SCL “H” pulse width{Write) 35 s
Taw BCL SCL “L" pulse widih{Wiia] 35 ns
Tocren Senal clock cycle(Read) 150 ns
Tam SCL H pulss widih{Rsad) &) ris
Tin SCL "L pulse widthiRead) [ ns
Teca o DE setuplime i s
Tess DC haldtime 0 ns
Taow 504 | Dinta sabuptima 30 ns
s =LY Data hoidtime o ns
Tace S0A Accosstme 10 ns
e DOUT) Ouitput disabletime 15 ris
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(1) PaneL SeErnvG (PSR)  (REcisTER: ROOK)
Action WR| CD o7 D& 1] [ D4 1] bz (4] Do
i Wi | f ] e} f ] i 1] ] L1 [/}
e o | | . ~ | REG | KWR | UD | SHL | SHON| RST.N |oF
FEG: LUT selection
0: LUT from OTP. (Delauli}
1: LUT from register,
KW/R: Black /! While / Fed
0: Pigel with Elack Whiwe Red, KWR mode. (Delauh)
1: Pial with BlackWhita, KW maoda,
ub: GGabe Scan Diwchon
0: Scan down, First ine o Last ine: Gn-1 = Gn-2 < Gn-3 2 ... = GO
1: Scon up. (Befault)  First fine 1o Last ne: GO = G1 > G2 3 .. ... 3 Gn-1
SHL: Source Shift Direction
0: Shifl ke First data io Last daia: Sn-1 = S5p-2 = Sn-3 = .. = 50
1: Shilt right. {Delault) First data o Last data: 50 < 51 52 = .. .. . = 501
SHD N: Booster Switch
0: Booster OFF
1: Boosler ON (Default)
When SHD_M becomes LOW, charge pump will be tumed OFF, register and SRAM data will keep until VDD OFF.
And Sowrce/GateBorderVOOM will be relased to floating.
RST M: Sofl Hesal

0 Rasat, Boostar OFF, Register data are sai bo their dafaull values, all drivers will ba resat, and all funcions will be
disabled, Sourca'Gate/BorderVCOM will be redeased o floating.

1: No effect {Defauli).

(2) Power SeTTing (PWR)  (RO1H)

Action WHR)&D )| D7 D D3 D4 D3 D2 1] Do
0 [ ] [} ] 0 [ [ 0 1 T
0 1 - . . vER_EN | veEN | e EN Jo7

Salacting Intsmal Extarmal 0 [ - . “ . JWCOn_ Y VG_LVL[2:0]

Power 0 ] 1 - - VDH_LVL5:0]
0 | - . VOL_LVL|S:0]
o ] : : VOHR_LVL[5:0]

VSER_EM: Source LV power salection

0 : External source power from YOMHR pans
1 : Intermal DC/DE function for generating VOHR. (Default)

V5 _EN: Source powar sobection
0 ; Extarnal source power from YDHVDL pins
1 : Intermal DC/DC function for generating VOH VDL, (Defauli)

VG_EN: Gale power salection
0 : Extarnal gate power fram VGHVGL pins
1 : Intermal DC/DC function for generating YGHYVGL, (Delault)
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VCOM_HV: VCOM Voltage
0 : VCOMH=VDH+VCOM_DC, VCOML=VDL+VCOM_DC. (Default)
1 : VCOMH=VGH,

VG_LVL[2:0):VGH / VGL Violage Level salection,

Livvid

VCOML=VGL

VG_LVL[20] | VGHVGL Voltage Level
[ ni] VGH=9V, VGL= -8V
001 VGH=10V, V&L= -10V
o010 VGH= 11V, VGl= -1V
on VGH=12V, VGLs 12V
100 VGH=17V, VGL= 1TV
101 YGH=18Y, YGL= -18Y
110 VGH=18Y, VGLs 19V

111 (Detault) VGH=20Y, VGL= 20V

VDH_LVL[5:0]: Internal VDH power selection for KW pixel.(Default value: 11 1111b)

CVDH_LVL | W VDH_LVL | Voltage | VDH_LVL VDH_LVL
000000 2.4V 010001 58V 100010 92V 10011 126V
000001 26V 010010 6.0V 100011 9.4V 10100 | 128V
000010 2.8V 010011 62V 100100 98V 110101 13.0V
000011 3.0V 010100 6.4V 100101 98V 110110 | 132V
000100 3.2V 010101 66V 100110 10.0V 110111 134V
000101 3.4V 010110 6.8 Y 100111 10.2 'V 111000 136V
000110 36V 010111 To0Y 101000 104 v 111001 138V
000111 3BV 11 72V 101001 106V 11101 140V
001000 4.0V 011001 T4Y 101010 10.8 'V 111011 142V
001001 42V 011010 | 76V 101011 1.0V 111100 | 144V
001010 44V 011011 78V 101100 1.2V 111101 146V
001011 46V 011100 8.0V 101101 1.4V 111110 148V
001100 48V 011101 82V 101110 1.6V 111111 150V
001101 5.0V 011110 84V 101111 1.8V
001110 52V | 01N 86V 10000 120V
001111 5.4V 100000 BBV 110001 122V
010000 58V 100001 a0V 110010 124V

VDL_LVL[5:0]:

Intermal VDL power selection for K'W pixel. (Default value: 11 1111b)

~ VDL LVL VoL LVL Voltage VDL LVL [ Voitage | VDL LVL | ¥

Q00000 2.4V 010001 S8Y 100010 8.2V 110011 2.6 Y
000001 2.6V o010 6.0 Y 100011 9.4 Y 110100 12.8Y
000010 2.8V 010011 62V 100100 -85V 110101 13,0V
000011 3.0V 010100 54V 100101 0BV 110110 132V
000100 3.2V 010101 6.6 V 100110 -10.0 V 110111 -134 N
0oo101 34V 00110 -BBY 100111 10,2V 111000 36 Y
00010 -3.6 ¥ o1o1n 1.0V 101000 104 Y 111’091 -13.8Y
000111 38V _| 011000 J2V 101001 106 V 111010 40N
001000 4.0V 011001 T4V 101010 -108V 111011 142V
001001 42V 011010 TEV 101011 -11.0V 111100 44N
oato10 44 W 11011 TRV 101100 112V 111101 146V
001011 4.6V 011100 B0V 101101 A14V 111110 A48 Y
001100 4.8V 011101 8.2V 101110 116V 111111 -15.0 V

101 50V | 011110 BAV 101111 118V
ooino S ¥ o1mn B/6Y 110000 -1240¥
001111 E4V 100000 a8V 110001 -122V
010000 5.6 V 100001 8.0V 110010 124 V
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VDHR_LVL[5:0]: Internal VDHR power selection for Red pixel. (Default value: 00 1101b)

[ VDHR_LVL | Veltage | VDHR_LVL | Vollage | VDHR LVL | Voltage | VDHR_LVL | Voltage |
Q00000 2.4 V 010001 s58Y 100010 Er.g"u' 110011 Tgﬁ‘u’
000001 26V 010010 BOV 10001 1 9.4V 110100 128V
000010 2.8V 010011 6.2V 100100 9.6V 110101 13.0V
Q00011 3.0V Q10100 B4\ 100101 o8Y 110110 13.2V
Q00100 a2 010101 BB\ 100110 10.0 W 119111 134V
o010 3.4\ g10110 GBaY 100111 102 Y 111000 13.6Y
000110 36V 010111 7oON 101000 104V 111001 138V
aoo111 3.8V 01 1000 7.2V 101001 106V 111010 14.0V
001000 4.0\ 011001 TANM 101010 108 Y 111011 142V
ugmm 4.2Y a1 'ngl} E.E- v 101011 11.9 ') 11 119:} 144V
001010 4.4V 011011 ey 101100 11.2Y 111101 14.6W
001611 46V 011100 gov 101101 114V 111110 4.8
Q01100 4.8V 211101 g2V 101110 11.8Y 111111 150V
001101 5.0V 011110 BV 101111 11.8Y
Q01110 5.2V g11111 aeY 110000 120V
oo1111 5.4V 100000 BEV 110001 122V
010000 5.6V 100001 g0V 110040 124V

(3) Power OFF (POF) (RO2H)

Action WR[cD] D7 [ D5 D4 D3 D2 D1 [
T'un'lr!E OFF the power ] ] ] (1] o a 0 ] i ] 12w

Afer the Power OFF command, the driver will be powered GOFF. Boler 1o the POWER MANAGEMENT section for the sequence.

This command will turn off booster, controller, sowce diver, gate drives, VCOM. and temperabure ssnsor, but register data will be
kept until VDD twnad OFF or Deep Sleep Mode. Source/Gate/BorderVCOM will be refeased 1o floating.

{4) Powen OFF Secuence SETTNG (PFS)  (RO3H)

Action WR] D D6 D5 D4 D3 D2 D1 Do
.t [1] [1] i] 1] [1] [ [] ] 1 1
Satting Power OFF sequance - . = = T bS CEFLD) - - -
T VYDE_OFF[1:0]): Source togate powear ofl intenval time,
gab: 1 frame {Default) 01b: 2 frames 10b: 3 frames 11k 4 frame
{5) Power ON(PON) (RecisTer: RO4H)
Action wR]cD] o7 Ds | Ds D+ | D3 | D2 | DO Do
Tumning ON the powear 0 1 a 0 0 0 1] 1 ] 1

After the Powar ON command, the drives will be powered ON. Reler 1o the POWER MANAGEMENT section for the sequence.

Thig command will tum on boasiar, conrolker, rﬂguuh’:ﬂﬂ. and anmmln congor will be activatod for cme-lims Eﬂmlng baore
enabing booster, Whan all w:hngni ara raady, the EI.,JE."F_N signal will raturn 1o high,

{&) PowerON Measure (PMES) (ROSH)
Action wrlco| D7 [ i D4 D3 Dz [if] (7]
1] 0 o (1] o (1] o 1 o 1

This command snables the inarmal bandgap, which will bs clearsd by the nawxt POF,
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{7} BoosteER SoFT START(BTST) (RDEH)
Action WR[CD]| ©O7 [ D5 | Ds D3 Dz D1 [
I o ] o ] @ g 1| ] !
Staring data Wansmission E 1 gi—%.%—_g}-%%f: %lﬁl_ ik,
A S B TR e —

BT_PHA[T:8]: Soh start pariod of phase &,

00b: 10mS 0b: 20mS 10b: 30mS 11b: 40ms
BT_PHA[S:2):  Deiving stength of phass A

Cotalib: strasnigth 1 001k swengh 2 01 0b: strength 3 01 1l straragth 4

100k strangiin 5 101k swengih & 110k: strangth 7 111k strangih B (strengast)
BT_PHA[2:0): Minimum OFF tera satting of GODR in phase A

0D0b: 0.2Tu3 001k 0.34u5 010b: 0.40u5 011 0.54u5

100b: 0LBOUS 101k 1.54u5 110k: 3.34u5 111b: 6.58u5
BT_PHB[7:6]: Soh stan pariod of phase B,

00b: 10mS 01b: 20m3 1062 30m3 11b: 4B6mS
BT_PHE|5:2]: Driving strength of phase B

Cioadib: strength 1 001k strmngth 2 010b: strength 3 01 1b: strength 4

100 slrength 5 101k atrength & 110k: sbrangth 7 11 1k strersgth B (adrengas)
BT_PHE]2:0]: Minimum OFF time satting of GOR in phase B

000b: 0.2Tus 001ke 0.34u3 010b: 04003 011k 05405

1000: 0.80uS 101k 1.54u5 110b: 3.34u5 11b: 6.50u5
BT_PHC[5:3]: Driving strength of phase G

00d0b: strenglh 1 001k sfrength 2 010b: strenglth 3 01 1 strangih 4

b strangth 5 101k strength & 1 10b: strength 7 11 i strength & (strongast)
BT _PHC[2:0]: Minmum OFF temas safting of GDR in phass C

OO0t 02T uS 001k 0.34uS 010k: 04005 01 1 05405

1006 0UBDUS 100k 1.54uS 110k: 3.34uS 1M1k G.58uS
{8) DeepSLeer|DSLP) [ROTH)

Action wRlcD| D7 D6 DS D4 D3 D2 o | oo
Doop Slaep ) S 1 Y

Aftor this command (& transmitted. the chip will enter Deep Skeep Mods o save power. Deep Shep bode will return 1o Siandly
Moda by hardware resat, The only ons paramsater s a check coda, the command will be sxscuted i check code = DxAS,

{8) DartaStant Tramsms=on 1 (DTMA)  (R104)

Az tion WR]CO| D7 D (5 D4 D3 D2 D1 Do
1] i [] |0 [1] _1 [] _n 0 1] 1
Stariing dala transmission E 1 pu:ru'll PIIIIE 9":_;1‘3 F'u:ul-l FH:I;E F'll::-'E- F"!;l:llll'-r F"::ztl-‘a

This command Elars ransmilting data and wiibe them inlo SRAN.

in EW meodie, this command wides "“OLD" data fo SRAM,

In KWR mode, this command wies "FAW data to SRAM.

In Frn-gu.m miads, this command wites "OTP* data o SRARM for programiming.

(10) DaTa STor(DSP] (R11H)

r— — _— — _— — _— — ——
Action WR| D o7 D5 D5 D4 1 5] D2 (1]} Do
Siopping data transmission ? ? d“:r_&: If '3' 1 “ 'f 13 1

Chack the completonass of data. B data ks complets, stan 1o refresh deplay.
Data_Nag: [Data Aag of moeiang uses data,

0 Drivar didnt rscahoa all the data

1: Drivar has aready recehed all the one-drame data (DTM1 and DTIEZ].
Ahar “Data Star™ (R100) or “Data Siop” (R11h) commands and wihen data_Rags1. tha rafreshng ol panel stans and BLUSY_N

wignal willl boooma 0",
DATE JAN.14.2020 Version 1.0 TECHNICAL SPECIFICATION
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{11) DeseLav RerresH(DAF) (R12H)

Actian wR]co] or Ds | o5 Ds | o D2 [ o [
Boireching the deplay 1] 0 a a o 1 1] 1] 1 1] H
While usar senl this command, driver will refresh display (data™VGOM) acconding 1o SRAM data and LUT.
Aftar Display Refresh comemand, BUSY N ssgnad will becomse "0° and the refreshing of paned stans.
{(12) Data START TRamsMssion 2 (DTM2)  (R13s)
Action WR | <D or Ds i1 1L D3 D2 11} Do
o 0 1] _u 0 1 _u _u 1 1 13
fle 0 1 Poall | Puef2 | Poeld | Poekd | Pook | Poek | Piedd | Poels
Slarting data fransmissicn o : = - = - = - - -
b 1_|Poelin T ||Prslin 6 el n- 5 Poxeln4 || Paslin-3] |Paetin-2fPaslin-1] Paslin)

This command starts ransmifing data and wrse them ino SRAM,
Irn KW mode, thes command wides “HEW® data 1o SHAM.
In EWA mode. this command wnes “HELD" data 1o SRAN.

{13} Avto Secuesce (AUTS) (R1TH)

Action WHR ET (1] 05 D4 1] bz {11 [1]1]
0 | D 0 0 o 1 0 1 [ 1|
Ao Sequence D 1 1 o 1 ) ] 1 ] .

The command can anable (ke ntemal sEqQUEnCE 10 euecybe several commands coninuousl, The successive axecution con
minimize idle tima io avoid unnepasanry power consumption and reduce the complxity of host's conbol procedure. Tha
SEGQUENDE containg sevial cperations, including PON, DRF, POF, DSLP,

AUTO (O 17] + Codel0eAS) = (POMN = DRF = POF)

ALUTO [ 17] + GodeleAT) = (POMN =+ DRF & POF = DSLP)
(14} VCOMLUT (LUTC} (R20wm)

Aetion WiR |

[ o7 06 105 T B T3 Toa o [ e
i 1] 1 o o | o S I0H
LEVEL SELEGT-0 | LEVEL SELEGT.1 | LEVEL SELEGT-2 | LEVEL SELEGT.3
NLUIMBER OF FAAMES.
WUMBER OF FRAMES-1
NUMBER OF FRAMES 2
NUMBER OF PRAMES 3
TIMES TO REPEAT
This command stores VWEOM Look-Up Tabds with 10 groups of data. Each group containg ndormation fod one state and & stoed
with & bytes (byte 2-7, =13, 14=19, 20-25, ...}, while the sixth byte indicales how many tmes tha! phase will epaeal,

Byles 2.8 14, 30, 26, 32, 38, 44, 50, 55:
Of7:6), D54, Df3:2), D{10); Lawel Salection

D0b: VOOM_DGC
Dl 'H'mn'ﬂ'fm_m (WCOMH)
106: VOL-VCOM_DC (VCOML)
11b: Flaating
Buies 36, 0-12. 15-18, 21-24. 27-30, 33-36, 30-42. 45-48. 51-54.67-60-
HIJITJ:EH’ d FTI:I.ITI]'S

0000 0000E: O Trana

REREREALC

Biuild Lisobi-up Tankda for WVGOM
(B1-byla command,
siructurs of bytes 2-7
repaaled 10 limas)

L= f=] 'I;-"QIEIIEI =

1111 101 1b: 255 brames
Bylea 7.13.19. 35 31. 37, 43, 45, 55.61:
Times o Repaal
0000 0000b: © lime

1111 111 1h; 255 fimas
H B R0 (FWR mode), all 10 growps an used
B EVR= (FMY mode ), andy T groups ide ued,
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{15) W2W LUT (LUTWW) (R21w)

Aclion WiR | o7 D& 05 b4 ba bz o Do
0 n ] [] 1 a i} [i] [i] 1 Al

Buid 0 1 LEVEL SELECT-0 ] LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3
White Look-up Tabis forWaw | 0 i NUMEER OF FRAMES-0
{#3-byte command, 1 i NLBABER OF FRAMES: 1
atiestura of bytas 2-7 5] 1 HEEEH OF FHAMEB.E
repeated 7 times) fl i WUMEER OF FRAMES-3

I TIMES 10 REPEAT

This command stores White-fo-White Look-Up Table wih 7 groups of data. Each group contains mlormation for one siale and is
slomd with B bylas (byte 2=7, B8=13, 14=19, 2028 1, whila the sixth byte indicatas how many tmaes thal phase will mpaal.

Eyies 2,8, 14, 30, 36 33, 38:
Laval Sakaction.

O GIND
Ok VOH
100 VDL
Tl VOHEA

Mumiber of Framas
\One0al OeDe00en: ¥ AT darmed

1111 1111k 255 framas
Bvies7,13,19 25, 3. 37, 4%
Tirma® 1o Repaat
OO0 OO0k O time

111 111 il 255 times

I KWW R (FWIR mada), LUTWW s not usod.
[t KW R (B moda ), LUTWAY is usad.
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(16) K2W LUT (LUTKW / LUTR) (R22n)

h’E il
[1] ] 1] o 1 1] e
Buid LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL BELECTS

MUMBER OF FRAMES-D
MUMBER OF FRAMES-1

Lock-up Table lor K2W or Had
(61 -byta command

o] & [ & | B [ B [ 5 | 52 [ 61 [ &
[1] 1 [1]

i

1

1

1

ww:i:nn-aiﬁ

siruciure ol byles 3-7 MNUMBER OF FRAMES-2
mpasied 10 fmee) NUMEER OF FRAMES-3
TIMES TO REPEAT

This command stoses White-to-White Loak-Up Tabla with 10 groups of data. Each group containe infosrnation for ane etate and s
shoed with & bytes (byie 2-7, B-13, 14-18, 20-25, .. ). while the sixth byte indcates how many times ihai phase will epeat

Byies 2.0 14 20 26 32 30, 44, 50, 56;
Laval Sakicban.
D0k GMD

01b: VDH
100: VDL

11k VDHR

Hurmber ol Frames
Q00D CO00t: O frame

1111 111 1b: 255 frames
Byiea? 13,1625 31, 37, 23, 49, 35 61
Times o Aepaal
D000 D00k D Thma

1111 1111b: 255 times

BN R=D (KW A modae), all 10 grous e uwed.
I EWR=1 (KN moda), only T groups ame wsed,

{(17) W2K LUT (LUTWE / LUTW}  (R23m)
This command builds Look-up Table for White-to-Black, Plaase reler to K2W LUT (LUTEW/LUTR] for semilar definition details,
Fegardiess of KW/ H=0 or EWH=1, LUTWELUTW is used.

{18) K2K LUT(LUTKK  LUTK) (R24m)

This command builds Look-up Table for Black-io-Black. Please refer to K3 LUT (LUTEW/LUTR) for similar definition details.
Rogardless of KW/R=0 or KWR=1, LUTKELUTK is used,

{(18) LUT Ormos (LUTOPT) (RZAH)

Action Lw_u_c.rnlw l:nlnl

D3 ﬂil_ll'l m_

04
[1]
STATE XONTa]

[1] [1] 1] i 1
LUT Opitian [1] 1 STATE XOR9:A] - s . .
1] |
This command sats KON conbol enalbbs.

STATE XOM[g:0]:
All Gawe ON (Each bit conirols one state, STATE_XOM [0] for state-1, STATE_XOM [1] tor stasa-2 ...}
00 0000 000DL: no All-Ga-ON
00 D000 D001k State-1 Al-Gata-0OMN
00 0000 D01 1k Stase-1 and Staie? Al-Gawe-ON
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{21) PLL CowtROL(PLL) (R30M)
Aetion [m co| o7 i (] I [ i1} 1] D2 O 11
) i 1] a a 1 1 1] 1] ] o
Controfimg PLL 0 I - . - FRe(]
Tha command conirgs the PLL clock ireguency. The PLL structure must suppornt the foliowing frame rates:
FMRA[3:0]: Frama rate soiting
FAS Frame raie Frama rate
D000 10Hz 1000 B0Hz |
L 20Hz 1001 100Hz
0010 HHz 1010 110Hz
0011 40Hz 1011 120z
o100 S0Hz 1100 130Hr
0101 BHz 11 140Hz
0110 TOHz 1110 1 50Hz
aiid BOHz 1111 200Hz
zenial
bl Heymc i H_Astivn i :
b | i
DE
: 260 clocks '
e .
| ]
Verlical
= Vane i V_Actve i :
e :
DE | i | = | | |
i S fines i
e - "
[ ] [*
(22) TeEMPERATURE SEnsor CaLmraTion (TSC) (R40w)
Action WR[cD| o7 | D6 | D05 | Da | b3 | D2 | O Do
[1] [1] [] 1 1] [1] 1 [1] [1] 1 Al
Sensing Temparature L] 1 |O0T57] DATSE | DRTSS | DTS4 D6/ TSI [0S/ TS2 D4/ TS DS i
1 1 ¥E] o] K] - = 5 = N

Thiz command enables infamal or exlemal iemperature sensar, and reads tha resul

TS{7:0]:
D10:0):

When TSE [R41h) = =et to 0, this command reads intemal temperature sensor value.
Whan TSE [(R41h) iz gt to 1, this command reads axdemal LMTS lamparatura sensor valua,
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[ Temp (°C) | [ TS[70§D{103] | Temp. {C) | Temp. [°C) |
1110 9111 . ] 0000 0000 0 OO0 100 25
1110_1000 -2 0000_0aa1 1 0001_1010 24
1110_1001 23 0000 0010 2 a1 101 27
1110_1010 22 — 0000_0011 3 _0001_1100 28
11101011 - 00000100 4 o0a1_1101 20
1110_1100 -20 0000_0101 g 0001_1110 30
1110 1101 19 0000 0110 B 0001 1111 a1
1110_1110 18 00000111 7 00100000 az
ooy f 17 f | 0000 1000 | B _0010_0001_ a3
11110000 =16 0000 _ 100 010 D0 3
s ooar | -15 _ 0000 1010 o 10 0011 33
1111 0910 -1d 0000 1011 11 0410 0100 36
1111_0a11 13 0000_1100 12 010_0101 ar
A oo A || 0000 1101 A3 _ 00 0110 8
1141 0104 11 G000 1110 14 0010 0111 30
e ) 90 | | D000 Y11 ) 9% | | M0 t000 | 40 |
1111_0111 B G0 _ 000 16 f010_1001 [l
1111 1000 B G001 0001 17 Q001010 #
1111 1001 .7 00010010 18 00101011 [T
1111_1010 B 0aa1_0a11 19 fd10_1100 id
1111 1011 -5 QOO0 _ G100 20 0 11 45
| 1111_1100 4 —__0001_010 FIN —_0010_1110 4
11111101 .3 00a1_0110 F7] 0010 1111 a7
1111_1110 2 ad_0111 Fa] i 1_ e [T
1111 1111 -1 0001_1000 FT] 0011_00a1 1]

(23) TemPERATURE SEMS0R EMasLE (TSE) (R41H)

- Asten | | DA
Enable Tamperabus 0 1] 1
Dfsat [} 1 SE =
This command selects Intermal or Exiernal temporature sensor,
TSE: Intornal lompamaiung sensor swilch
& Enable (datault) 1. Disable; using extemal sensor.
TO[3:0]: Tamparatee ofisal
D00 b 0 (Dataulty 1000 A
T +1 1001 7
noig 42 1010 &
oo +3 1a11 ]
- 4 1100 -
G101 +5 1101 ]
g o 1110 -2
TR +7 1111 -1
(24) TEMmPERATURE SEnsOR WaITE (TSW) (R42H)
_Action _ JwR]co] or [ o6 | o8 [ os | o3 | o2 | o1 | oo
[1] i [1] 1 [1] 1] [] [] 1 [1] L7
Write Extornal Tomporature | 0 1 WATTR[7T:0] L
Sansor [i] 1 I
[1] 1 WLSE[7 0] I
This command weites the lemperatse sonsed by th Iemporalung Sensoe
WATTR[T:6]: FFC Writo Byio Numbar
00b : 1 byle (head byle only)
01b : 2 bytes (hoad tyle + poiner)
10b - 3 byles (head byle + poinier « 1% parameier)
115 - 4 bytes (hesd byle + poirler » 1% parametar + 2 parsmober)
WATTR[5:3]: User-defined addross bils (A2, A1, Al
WATTR[2:0]: Poinior seting
WMSB[T:0]: MSByto of writa-data 1o extermal temperabre Sensor
WLSB[T0]: LSBEyie ol wrile-data in exiernal iemperature sensor
DATE JAN.14.2020 Version 1.0 TECHNICAL SPECIFICATION
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(25) TEMPERATURE SENSOR READ (TSR) (R43)
Action WR]cD| or | b6 | ©s | oa | o3 | b2 | o | oo
[1] 1] o 1 e] o [e] [¢] 1 1 i
R 1T
owd Em;;':rmm r 1 AWSE[ 0]
1 1 RLSE[T.0
This command reads ihe lemperabure sensed by Bhe lemparniung sensor
RMSB[T0]: MSByte read dnla from exbermal (Emperuiune Senso
RLEB[T0]: LSByle read data fnom exciarnal temperatung sensor
{26) PamEL GLASS CHECK (PBC)
Action [wr[co] o7 D6 D5 D4 [ D2 O Do
« Pansl gjao 0 1 i 1] 0 1 Li] o
Chack Panel Giass il = = - ) = - - PSTA
This command i used o enable paned check, and lo dsabla after reading result
PSTA: 0: Panal chick fal (panaed broken) 1: Panad chick pass
(27) VCOOM AND DATA INTERVAL SETTING (CDI)  [R50H)
Acgtion WiR | CD oy D& DS D4 D3 o2 m Do
1] 1] 1] 1 ] ] 1] [1] ] [] S0
S8 DA e o | 1 | Boz | - BOV[1] - - DOX[T8] |
o 1 = . - | . COY3:0] aFH
This command indicates tha mtarval of VOOM and data oulpul, When selting tha vadical back porch, tha tolal blanking wil bea
kapt (20 Heyne)
BDZ: Bordar He-Z eamirel
0: Border output HI-Z disabled {detaull) 1: Border output Hi-Z enabled
BOV[1:0]:  Bowder LUT saleclion
KWR moda [KW/R=0)
oo 1 LuT
! 00 LUTED
0 | 01 LUTR
10 LLITW
{ 11 LUTE
O LLITK
1 | ] LUTW
(Dafmut) | 10 LUTH
| K] LUTED
KW mode (KW R=1)
boxjp] | BOV{io] LT
[E1] LUTRED
o o1 LUTEW {1 -3 0}
10 LTV (0 =+ 1)
! 1 LUTKE (0% 0)
| L] LLITHE 0=+ 0j
L ot LUTWE __ {1 - 0)
{Delault) | 10 LUTEW (0= 1)
i ] 11 L LUTBE
DOX[1:0): Daia polaliy.
Under EWH maoda (KW R0
DO 1] is lor RED data,
DONI0] k= for KAW data,
_DDX1:0] | Data [Red. KW] LUT DOX[1:0] | Data (Red, K/W] LUT
ad LUTW b LUTR
00 (i} LLITK 10 o1 LUTH
i0 LUTR 10 LUTW
11 LLUTR 11 LUTKE
| oo : LUTH oo LUTA
an ; [1}] LUTW i1 o1 LUTR
{Cretault) 10 LUTR 10 LLITH
| 11 LUTR 11 LUTW
DATE JAN.14.2020 Version 1.0 TECHNICAL SPECIFICATION
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Uirdlar KW mode (KW/H=1):

DHDR] 1] s for KW mode with NEW/OLD,
DOX]1]=1 is for KW mada withaut NEW/OLD,

Data (NEW, OLD] LUT [ODX[10] | Data [NEW] LUT
00 LUTWW (0 - 0) | o LUTKW (1 38
00 0 LTwWi (03 1) 1
1
T LUTRK {1 1} 1 LUTWE (03 1)
1] LUTKE {0 -* 0p
o1 [ LUTWE (1 0) - ) LpTWH (13 0)
{Default) 10 LUTHW (0 =* 1)
1 LUTWW (1 3 1) | ! LUTEW (0 =¥ 1)
COM[3:0]:  VCOM and data interval
| COI3:0] | VCOM and Data Interval WGOM and Data intanval
0000 b 17 hayne 1004 [
a0l 16 B, a
ek ] 15 1010 | 7
ool 14 111 [+
0100 13 100 5
oiat : 1101 4
{0110 1110 3
o111 10{!]“&!1]__ 1111 2
|
Irilermal
VCOM needs to be ready
Vsyne 'belore source data output [
I
| i
Intarna
-2 I = B
|
|
o SRS Ny (p I pIp i pin g M Iy |
ﬁ s I re®aw
YCOM! out i
ln::rinn:[ FT : i
::( F 1
VCOM 4{”’ | Frama (N) YCOM raﬂgal_u; I
|
I i
| i
Saurce data | rd LY r Fm:mlr
Frame (M) data data
output | }'\ ' .
G0 sotting
(28) Low Powen Detecnos (LPD)  (RS1H)
Aaion  [wm[en] o7 [ 55 [ o [ 6 [ 8 [ B [ &
i} 1] o 1 L] 1 o 1] L] 1
Datect Low Povwer - 3 = S 5 = = = o

This command indicales (ha inpul powes condition. Hos! can read this g ko leam the ballery condition,
LPD: irdemal Low Power Doiection Flag

0 Liow powee input (Voo < 2.5V, 24V, 23V, or 2.2V, selected by LYD_SEL[1:0] & command LVSEL)
1: Hormal status (defaull)

[t

ot

BLSY_M
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(30) TCON SeETmmea [TCOMN) (REDH]

T— - -
Action WR|CD| OF D& o5
o

Panod 1] 1

St Gate Sewircs Mon-gvariap |0 0 i il
EZGEﬂ-]

GE5[30]

This coemmand delines nor-cvarap pernod of Gaie and Sowrcs
52G[3:0] or G2Z5:0): Source o Gabe / Gase o Scurce Mon-ovariag pancd

[ S2GI3:0] or G25(3.0] |

1004 b

1001
110

o1

ﬂﬂtaﬁg

L]
111

10
1111

EB=

Gw‘. .ll =

{31) ResowumoN SETTMG (TRES) (RE1H)

a 1

Action WH | CD o7 D& D5 D4
1]

Sl Desplay Resohiton

ala(2
o|~|B

=]
N Y Y =1

VRE ;p:u]-

This cormmand defines resclution sefting.

HRES[T:3|: Horizonial Deplay Aesoluton (Value rangs: 01h - 1ER)
VRES[D0]: Vercal Deplay Mesolution (Vale rangs: 01h = 300h)
Acive channel calculabion, assuming HST]7:0]=0, YSTE:0}=0

Gale:  Frsl actve gate = G3d;
Last active gate = VRES[:0j-1

Source: First active source = 507
Lasgt active source = HRES[T3]"6 -1

Exampla: 128 [source) x 272 (gate), assuming HET[70)=0, VET|8:0)=0

Gale:  First acleoe gale = G,
Last activa gate = G3T1;

Sowrce: First actve Sourte = 50,
Lasl active scawoe = 5127,

(32) GATE/SOURCE START SETTING (GSST) (RESH)

(VRES[BD] = 272, 272 - 12271}

(HRES{7:3}=16, 16°8 = 1 = 127)

— —

N 0 | o

o4 03
1] 0

Action WR|CD | 07
1]
1
1

To-lel

Sl QA Soune S

- 1 -

[1] 1

VST

Thes command defines resolution star gaie/sowcs position
HET[T:A]:
VST[B:0]:

Exampla : For 1 28[Source) x 240{Gala)

HET[7:3) = 4 (HST[70) = 4"8 = 32},
W5T[BD] = 32
Gate: First acive gale = G32 {(VETIED] = 32),
Lasi active gate = G2T1 (VRAES[B:0] = 240, VST[B0] = 3

Sowrce: Firsl seive source = 532
Last active sourcs = 5239

{HST[7:0}= 32},

Horizonial Display Stad Position (Source). (Value range: D0k = 1Dk}
Vartical Dizplay Starl Position (Gate). (Valie range: D00h = 1FFh)

2 2A0-132=2T1)

(HRES[E(] = 128, HET[70] = 32, 128-1:32a239)
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(33) Rewvision (REV) (R70H)

Action WiR | C'D o7 D& 05 D4 o3 D2 D1 oo
Chip Ravision Iil ? [1] 1 1 'IL U'T'_nE-.,-n a ] a
fhu LUT_REV & read lrom OTP address = 0001 or G=C01.
(24) Ger StaTus (FLG) (R7T1H)
Action WhR | CD o7 D& 05 D4 03 D2 o 0o
1] 0 0 1 1 1 [1] [1] a 1
Road Flags i . 2 FI';TE!.E_ C_EAR ijg"?l'-.l '-':I':E- poN | POF |Busy N]ioh
This cammand raads the |G slatus.
PTL_Flag: Partial display status (high: partial mada)
IC_ERR: FC master error status
PC_BUSYHN: FC master busy status (low active)
Data_Flag: Driver has already recenead all the one frame dala
PON: Power ON statug
POF: Power OFF stalus
BUSY N: Driver busy status (low activa)
(35) AUTO MEASURE VCOM (AMV) (RB0M)
Actian WR|CD| DF | D6 | D5 | D« | D3 | D2 | D1 D0 |
Automatically maaswne VOO E I.l} 1 i} ?!Mﬁh ﬁT :l{-En!'H M:V-E- .A.:ll-'-.l' M:'u'E ,
This command reads the I slahus
AMVT[1:0]:  Auto Measure VEOK Time
Oob: 3s frb: 5= (delault)
10b: 84 11k 108
XON: All Gate OM of AMY
0: Gate narmally sean during Auts Measurs VCOOM period. [default)
i: All Gate OMN during Auto Measwne VGOM period.
AMYS: Source oulput of AMY
0: Source oulpul OV during Aulo Measure YCOM period. (default)
1: Source output VIDHR during Auto Maasura VCOM period
ANV Analog signal
0: Get VEOM value with the VV command (RE1h) (delauli)
1: Gal VOOM valug in analeg signal. (Extarnal analog 1o digital comiariar)
AMVE: Aulg Maasure VOOM Enable (Digabda)
0: Mo aftect (detaui)
1: Triggor avlo VGOM sensing
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(36) VCOM VALUE (VV) (RB1H)
_Action WR i‘l’.‘l - D7 -h!*_: D5 04 D3 Dz o Do
. 1] i 1 [1] 0 0 1] 1] 0 1 ka1
Automatically maasure VEOM 3 3 2 - W[5 ik
This command gets the VOOM value,
¥¥[5:0]: VGOM Yalue Output
WV [5:0] | VOOM Voliage (V) | WV [5:0] | WMOOM Voltage (M) | V¥ V@L‘hﬂ!ﬂ!ﬂ.ﬁ
00 0000k 0.0 01 01006 -1.10 101 -2. 10 |
1 S % - T e[| N P 1 215 |
D0 0010b -0.20 0101100 -1.20 010100 -2.20
0 ook &5 0 0iiib -1.258 01011k -2.25 |
D0 01008 -0.30 01 10008 -1.30 10 11008 2.30
1 035 0110016 | -1.35 1011 235 |
00 01106 0,40 01 10106 -1.40 o111 2.4 !
[ AEEL) -0.45 01 1011k -1.45 1M 1111k 245
00 10000 -0.50 01 11000 -1.50 11 0000k 2.50
00 10010 0,55 01 11010 -1.55 1 0010 2.55
1 060 R -1.60 1 001 2.60
00 1011b 085 [ o1 1111k 165 100118 268 l
00 11006 0,70 10 D000 -1.70 11 01 D0k 2.70 |
00110k 0.7 10 0001 -1.76 11 0101k 2.0
0011106 .80 1000100, -1.60 1101 280
311110 <0.85 10000110 =1.85 11 81110k 285 1
01 00006 0,90 110 0100k =1,80 11 1000k 2.90
1 0001 0.95 100101 -1.465 111 2G5 |
01 010k -1.00 100071100 -2.00 11 10006 .00
01 0011k .05 100111 -2.05 11 1011k .05 |
(37) VCOM_DC SeTning (VDCS)  (RB2H)
heion WATeo[ o7 o [ B [ v [ e [ B2 [ o [ B0
] ] 1 [1] [1] [7] [7] [1] 1 1] o
Set VCOM_DC —13 ; - VDCS[5:0] -
This command sets WVEOM_DE valee
VDCS{S:0): VCOM_DG Setting
VDCS [&:0] | VEOM Vollage (V) \Eﬂsaﬁl WVEOM Yoltage (V) | VDCS [5:0] | VCOM Voltaga (V)
00 G000k .10 0101 -1.10 10 10006 -2.10
00 0o01b 013 01 0101k 115 10 1001k 213
00 00100 4020 0101100 -1.20 10 101 0k 220
00 0011b 0.25 | 010111b 1.25 10 1011b 235
00 01006 40,30 01 10005L -1.30 10 11006 =230
00 101k 0.35 01 1001k -1.35 101101k 235
00010 | 040 0110106 -1.40 10111 240
od 01110 -0.45 01 1011k <145 1011110 245
0 1000 0,50 01 1100k =1.50 11 (ks =250
1001 055 11101 165 11 .2 Rh
00 1010b -0.60 01 11108 -1.60 11 0010b -260
00 10116 .65 011111b -1.65 1100116 -2 65
00 1100b £.70 0 DDDOb 1.70 11 0100k 2.70
00 1101k 0.75 10 0001k -1.75 11 Gidik -2.75
111 080 1 1 -1.80 11 01108 280
00 1111b 0.85 10 0011b -1.85 110111k -2.85
01 00006 40,94 10 01006 -1.90 11 10006 -2.80
01 0001k -0.95 10 0101k -1.88 11 10018 -2 65
010010k | -1.00 10 01106 200 11 1010k -3.00
| 01 0011k 1.05 100111k 2.05 athars -3.00
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(38) ParmiaL Wwpow (PTL) (RS0H)

Action WR or D& 08 04 03 o2 o i)
] ] 1 i) [1] 1 a i) 0 [1]
0 1 HHAST|7:3] o 0 1]
1 i HRED[T 3 1 i 1
0 i - I - - « | s - - VAST]8)
P I
Sat Parfial Window 0 " VASTITO]
o | 1 -1 -1 - - 1 - 1 - [vReDjsjjo
1] 1 WRED[7:0] f
ey + 1 - { - 1 - 1 - 1 - 1 - 1 - J°TSCAN
This command sels partial window
HRST[7:3]: Horizonial siar channel bank. (Value range: 00h=1Dn)
HRED[7:3]: Horizonial and channel bank. (Value range: 00h-10h), HRED musi ba graater than HAST.
VRSET[8:0]): Verical star e (Value range: G0060=-1FFh)
VRED[E:0]: Vedical end line. [Vaiwe range: 000h=1FFh). VRED must be greater than VRST
PT_SCAM: 0 Gates scan only mside of the partial window
1: Gales scan both Inside and oulside of the partial window, {defaull)
(38) Parmaw In (PTIN) (RE1m)
Action WR | CD or D& ] D4 03 02 o1 ]
Fartial In 0 0 1 ] L) 1 0 ] ] 1
Thig command makos the dplay emar paeial modo
(40} ParmaL Qut (FTOUT) (R92H)
Action wnR | co oy 06 05 04 03 o2 (] [E 1]
Partial Oud 1] a0 1 ] ] 1 o o 1 ]
Thes command makes the display axit parial made and anter normal mods,
(41) PROGAAM MOoDE (PGM)  (RADH)
Action WR| CD o7 Ds D& D4 ] o2 o Do
Enter Program Mode a 0 1 0 1 0 L 0 0 0
Atiar this command is lssued, the chip would enter the program mode.
Aftar tha programming procedure completed, @ handwarne resat is necessary bor leaving program mode.
(42) AcTiVE ProGRAM [APG) (RATH)
Action WR]CD| O7 | D6 | 05 | D4 | D3 | D2 | DI 00
Activa Program OTP 0 0 1 1 1 o 1 [} i 1
Afiar this command is iransminiad, ihe programming stale machens would be acthated
The BUSY N llag woauld lall to D untd the programmeng s compleled.
(43) READ OTP DaTA(ROTP) (RAZH)
Action WR| CD o7 D& 05 o4 D3 o2 [+]] 2]
[i] 1] 1 a 1 1] [1] 1] 1 ]
1 1 Tha dala of address 0x000 in the OTP
Aead OTP data for sheck : : Tha data of :al:ldr-u-::f. Du001 in tha QTR
1 1 Thae data of addwess in-1] in the OTP
1 1 The data ol address |n) in the OTP
Thee command s used bor reading the comeant of OTP lor checking the data of programering.
The value of (n) & depending on the amount of programmed data, the max address = 0x1 7FF.
DATE JAN.14.2020 Version 1.0 TECHNICAL SPECIFICATION

LCM YES YMS416240-037AAAMFEGN

Page 25 of 35




SPECIFICATIONS

YES OPTOELECTRONICS CO.,LTD

{44) CascADE SETTING (CCSET) (REOH)

Action WR | CD o7 D& 05 D4 b3 Dz m oo |
i [i] 1 1 1 [1] [1] ['] [i] i I
Sat Cascads Optmn o , 5 - - & . . TSFIX | CCEN
This command is used for cascado.
TSFIX: Lo the value ol slave’s lomperabung & samg a8 thy maslers
0: Temperaiure value |s defined by internal temperature sensor | external LMTS. (delault)
1: Temparatuie value i delined by TS_SET|T:0] regaters
CCEN: Cutput clock enatiladisabie.
0: Cutput OV ot CL pin. (detaull)
1: Oulpul clock at CL pn 1o skave chip.
(45) PoweER Savisic (PWS) (RE3H)
Action WiR | D o7 =] oS [ 03 o2 m (]
Power Saving for VCOM & 1] 1] 1 1 1 1] 1] ] 1 1 JES
Sourca I 1 VEOM W3] 50 W3 foc

This command is S0t Tor $aving powe during refreshing perod, Il the culput volage of VOOM / Source is Iram negate 1o
positve oF Ingm positive 10 negative, 1he power Saving mechanism will be activaled. The active priod widlh is defingd by the

lelawing bwo paramedors.

VOOM_W[2:0]: VOOM powsr sawing wickh (Liret: bnas pasiod)
WOOM_W3:0]

— oW

U corsey

WSYNC

VCOM

g

Frame N WLOM

Source —<

Frame N Data

|
Jal
>7

S0_W[3:0): Source power saving width (Unit: 850n5)
S3G[3:0] GaS[3:0]
& L e
Gate
Source }—< Limue M Data }—{hnr_- (M+1) Data
1 -
S0 wWi3:0]
{46) LVD VoiTace SELECT (LVSEL) (RE4w)
Aetign RjcD o7 o6 05 o4 o3 o2 L5i] oo
1 0 1 1 1 [ [] 1 [] []
SEBELE VX oage 0| 1 . . . . . . LVD_SEL[110]
LVD_SEL[1:0]: Lew Powsr VERAJS B80e8an
[ VD SEL[D] | LVD vahss |
[i71] £ 27V |
01 | <23V
w0 _<zav |
| 1 1 =25 ¥ (cofauny |
{47} FoRce TEMPERATURE (TSSET) (RESH)
Action WiR Or | 06 | 05 | 04 | 03 | o2 | o1 | oo |
Fonce Temporatune Vakse for | 0 1] 1 1 1 1] [[] 1 [1] i
Cascace a 1 T& _SET[7:.0]
This command &5 used for cascade io fix the lemperature valie of masier and slave chip
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8. Optical characteristics
8.1 Specification

Measurements are made with that the illumination is under an angle of 45 degree, the detection

15 perpendicular unless otherwise specified

Symbaol Parameler Conditions Min Typ. Max Unis | Notes
...... R___| White Reflectivity | White .30 33 - % | 81
CR Contrast Ratio indoor 8:1 - 3.2
Gn 2Grey Level - - DEHWS-DE)*n{m-1} 3-3
T update | Image update time at2s"C - 3 - SCC
Life Topr 1000000tImes or Syears

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

8-2. CR=Surface Reflectance with all white pixel/Surface Reflectance with all black pixels.
8-3 WS: White state, DS: Dark state

. Handling, Safety and Environmental Requirement

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
clectrophoeretic material, wash with water and soap.

Caution
The display module should not be exposed to harmful gases, such as acid and alkah gases,

which corrode electroniec components.  Disassembling the display module.

Disassembling the display module can cause permanent damage and invalidates the warranty
agrecments.,

Observe general precautions that are common to handling delicate electronic components. The
glass can break and front surfaces can casily be damaged. Morcover the display 15 sensitive to

static electricity and other rough environmental conditions.

Data sheet status

Product  specification This data sheet contains final product specifications.

I.ImilinE values

Limuiing values given are in accordance with the Absolute Maximum Rating Sysiem (IEC 134). Stress above one
or more of the limiting values may cause permanent damage o the device.  These are stress mtings only and
operation of the device at these or at any other conditions above those given in the Characteristics sections of the
apecification is not implied.  Exposune (o limiting values for extended peniods may affect device reliability.

Application information

Where ::ppiir:.'l.tim information is given, it is advisory and docs not form pert of the 5.]1|:|:iﬂcutinn.
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10. Reliability test

M) Test ltems

Test condiflon

Low-Temperature
slorage

T=-25°C,240 h
Test in white pattern

High-Tempemature
storage

[ ]

T =+70°C, RH=40% 240k
Test in white pattern

3 High-Temperature Operation

T = +50°C, RH = 30%% ,240h

4 Low-Temperature Operation

0°C, 240h

Humidity Storage

High-Temperature, - ‘ B 2
| High-Humidity Opesation T=40°C, RH=90%%.240h
g | High Temperature, High T=+60°C. RH=30%,240h

Test mn white pattern

7 | Temperature Cyele

I cycle:[-257C 30min]—[+70 *C 30 min] : 100 cycles

Test in white pattern

B UV ¢xposure Resistance

TOSW/m* for 168hrs. 40 *C
Test in white pattern

9 ESD} Gun

Airt/=15KV;Contact+/-8KV

{ Test fimshed product shell.not display only)

Ar+-BE WV Contact+/-6K Y

(Maked EPD display,no including 1C and FPC area)

Alrt/-4RK Y :Confact+-2KY

iMNaked EPD displav.in¢luding [C and FPC area)

Note: Put in normal temperature for 1hour after test finished, display performance is ok.

DATE JAN.14.2020
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11. Block Diagram

e = ]
o
Ol ;
LLl i
A e |
(&) .
= |
™~ !
on J
o »
El
| e
PREVGH |- .
ke Ot & corieel bun( %) ‘m'.lln ot
DC-DC
 Clrcuit
EPD ‘
Capaditor b s
Circult | Power Clrcul

Driver PCBA

12. Typical Application Circuit with SPI Interface
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|
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13 . Typical Operating Sequence
13.1Normal Operation Flow

System power

l

Reset the EPD driver IC

l

Booster soft start

Power setling

Power an

I

Panel setting

PLL

Resolution setting

I

Load image data

l

Display refresh

Turn off Enter into deep
sleep mode
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13.2Normal Operation Reference Program Code

System

|

Reset the EPD driver IC

Booster soft start
SPI [0x06,0xD7,0xD7 02 F)

I

Power setting 5P
(001,000 7, 0000,0x28,0:28,0x00)

Power on
5P Ox04)

Check BUSY pin ‘

Panel setting
SPI (Dx00,0x37)

W com and data interval setting
SPI(0%50,021,0817)

PLL control
SPI [0x30,0x04)

Resolution setting SPI
(Ox51,0xF0,0x01, 0wAD)

I

WEM_DC setting
SPI [0x82,0x05)

LuT

I

Data start transmission

SPI [Ox10&0x13]

Transport B/W /R data

Display refresh

SP1(0x12]

Check BUSY pin
Power off

sl (0x02)

I

Deep sleep
5P (0w07,0xas)

DATE JAN.14.2020 Version
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14. Part Number Definition
TBD

15. Inspection condition
15.1 Environment
Temperature: 25+3°C
Humidity: 55+10%RH

15.2 llluminance

Brightness: 1200~ 1500LUX;distance: 30CM;Angle:Relate 45° surround.

15.3 Inspect method

l l_, EFL

15.4 Display area

Zone B
Zone A
Viewing area _ I-"5";"
1C
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15.5 Inspection standard
15.5.1 Electric inspection standard

NO. ltem Standard E{:{Z’:‘ Method Scope
. Clear display Display complete
I Display Display umiform MA
Fi| D |;'
2 E“iﬁ?ﬁ:‘h'“‘ D<03mm. Allowed Visual
03mm=D=05mm. N=3. inspection
DSmm-<D  Not Allow
M
= ' YWisual/
Inspection card | Lone A
Black™White L=1.0mmWs0.15mm  negligible
3 spols 1.0mm= L=, Dmm
(Mo switch) 0.15mm<Ws0.5mm
Ms4 allowable
L==4 0mm W=0.5mm is not
allowed
4 Cihost image Allowed in switching process ml hetom
' ' ' inspectiion
Flash poinis are allowed when
& | Flash dot/ switching screans Mi Wimuall Fone A,
Multilateral Multilateral colors outside the frame Inspection card | Zone B
are allowed for fixed screen lime
Selection segments are all
Segmenled display | displayed, and other segments are
6 not displayed after the seleclion
segment, Visual
M inspection Zane A,
Short circuit/
T Circuit breaks Mot Albow
Abnormal Display
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15.5.2 Appearance inspection standard

s _ " Defect y
M. ltem Standard level Method Scope
" L 4
[}
B/W spots "
/Bubhle/ m—t Wisual
! Foreign bodies/ D=L+ W)i2 M inspection e
Denis D=0 3mm.  Allowed
03mm-<=D<0.S5mm, MN<S
D=08mm. Mot Allow
Lone A
-5 VL LY
2 Gilass crack Mot Allow MA Vieual Zone B
3 Uty Allowed if can be removed it | FiEneCope Zone A
- Jone B
o
J
Chips/'Scratch/ : Visual Zone A
4 Ml F
Edge crown 2mmeeX or 2mm=Y  Allow / Microscope | Zone B
-ll'llu"] 1]
—
Lo
wel. ImmL=5mm, n= 2
Edge crown: X<03mm. Y<3Imm
Wisual A
e Long A
5 TFT Cracks MA { Microscope Zone B
Mot Adlony
Drirty/ Torcign ST , ) Wisuzl Fone A S
fi body Adlowied if can be removed’ allow M / Micro zone B
FPC broken! FPC Visual ’
T oxidation  scratch i [ Microscope <iop )
Mot Allow
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L
¥
L=1.0mm W=0.15mm neghgible Visual
8 | BWLine 1.0mm-<L=4.Omm M ; FLSUIE Zone B
0.15mm < Ws0.5mm e
Mzd allowable
L=4.0mm W=0.5mm is not allowed
TFT edge buige | TFT edge bulge:
9 | [TFT chromatic Xsamm. YsD.3mm  Allowed M | goleat.. Head
aberration TFT chromatic aberration (Allowed
D=0.25mm, allow
0.25mm < D=0 4mm nsd allow Visual
10 Electrostatic point | D=0,4mm is nat allowed M J'Mir:rI:usznpa Zone &
(ns& items are allowed within S mm in
2 _| diameler)
PCB (Circuit area ) damaged Mot
" ';}frd::ﬂfﬁf Allow i Visual
e “ PCB Poor welding Nat Allow / Ruler
. PCB Curls1%
Edge Adhesives HZPS surface 7 B
{Including proteet film) Edge sllcsives AN
Edge glue height' | seep in=1/2 Margin width
12 Edgc Emc hukhle Lenpih exeluding MI
Fdge adhesives bubble: bubble Widih
<172 Margin width; Length
= Smm. =S
13 P ¢ film :_iurll'u.ur.' :-'.|.'|:|I:|.:I1.hul nied effect protect 1 "I."'ibillil.l 7 B
unetion, Allow Inspection
Thickness == P5 surfacc{'Wih  provec
filrm): Full cover the [0
14 Silicon glue Shape:
The width on the FPC = ¢.5mm {Front) Vil
The wadth on the FPC= | .Dmm { Back ) wAl II.'ISPCCti.-EII'I.
srmooth surlace, Mo obyvious raised,
FPL
15 Warp degree (TFT I!::‘_"c-‘:___:’__‘__--‘-"":l i
substrate) e — t Ml Ruler
TFT
1= 1.5mm
Color difference in
3] COM area (Silver Visual
poinl anea) Allewed Inspection
16. Packaging
TBD
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