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1. Overview

The display is a TFT active matrix electrophoretic display, with interface and a
reference system design. The 12.48” active area contains 984x1304 pixels, and has 1
-bit white/black and 1-bit red full display capabilities. An integrated circuit contains
gate buffer, source buffer, interface, timing control logic, oscillator, DC-DC, SRAM, LUT
, VCOM, and border are supplied with each panel.

2.Features

® 984x1304 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

® 12C signal master interface to read external temperature sensor

® Built-in temperature sensor

3.Mechanical Specifications

Parameter Specifications Unit Remark
Screen Size 12.48 Inch
Display Resolution 984(H)x1304(V) Pixel Dpi:131
Active Area 252.98x%x190.90 mm
Pixel Pitch 0.194x0.194 mm
Pixel Configuration Square
Outline Dimension 261.4(H)x211(V) x1.20(D) mm
Weight 129.23+0.05 g
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5. Input /Output Pin Assignment

5-1) Pin out List

FPC-1 pin out hist

No. Single | Type Description Remark
I CSB_MI I Benal communication chip select Note 3-1
2 | GDR_MI O ([This pin 1s N-MOS gate control
3 | RESE_MI P [Current sense input for control loop
4 | VSHR_MI Positive source voltage for Red
5 TSCL I°C clock for external temperature Sensor
6 TSDA /O [I*C data for external temperature sensor
7 BS I [nput interface setting. Select 3 wire/4 wire SPI interface Note 5-5
& | BUSY_MI O [This pin indicates the driver status Note 5-4
9 RST I |[Global reset pin. Low reset Note 5-3
10 DC I Benal communication Command/Data input Note 5-2
11 CSB_S1 I Benal communication chip select Note 5-1
12 SCL I penal communication clock input
13 SDA I/O Senal communication data input
14 |LSYNC_MI1| /O R+2 cascade sync signal
15 Mfg?ﬂ?rﬂ /O [+2 cascade sync signal
16 “Egiiﬁ’?w I/O +2 cascade sync signal
17 |VDDIO_M1| P [O voltage supply
18 | VDD_MI P Digial/Analog power
19 | VS5 MI P Digital ground

20 VDI—_':H:Ev— P |l.8V voltage input &output

21 | VOTP_MI P [OTP program power (7.5V)

22 | VSH_MI P [Positive source voltage

23 | YGH_MI P [Positive gate voltage

24 | VSL_MI P [Negative source voltage

25 | VGL_MI P [Negative gate voltage

26 [VCOM_MI [ O NCOM output

27 | BUSY_SI O  [This pin indicates the driver status
28 | VSHR_SI P [Positive source voltage for Red
2% | VSH_SI P [Positive source voltage

30 VSL_S1 P [Positive gate voltage
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FPC-2 pin out list

No. Single | Type Description Remark
I CSB_s2 I Benal communication chip select Note 5-1
2 | GDR_M2 O [This pin 1s N-MOS gate control
3 | RESE_M2 P [Current sense input for control loop
4 | VSHR_M2 P [Positive source voltage for Red
5 TSCL O [IC clock for external te mperature sensor
6 TSDA /O [I°C data for external temperature sensor
7 BS I [nput interface setting. Select 3 wire/4 wire SPI interface Note 5-3
8§ | BUSY_M2 O [This pin indicates the driver status Note 5-4
g RST I [Global reset pin. Low reset Note 5-3
10 DC I penal communication Command/Data input Note 5-2
11 CSB_M2 I Benal communication chip select Note 5-1
12 SCL I pBenal communication clock mput
13 SDA I/O PBenal communication data input
14 |LSYNC_M2| IO R+2 cascade sync signal
15 3»'1[3‘12?:3\’?4 VO +2 cascade syne signal
16 |2 | VO p+2 cascade sync signal
17 (VDDIO M2| P [lO voltage supply
18 | VDD _M2 P [Digital/Analog power
19 | V85 M2 P Digital ground
20 VDDﬁ;HE’" P |l.8V voltage input &output
21 | VOTP_M2 P OTP program power (7.5V)
22 | VSH_M2 P Positive source voltage
23 | VGH_ M2 P [Positive gate voltage
24 | VSL_M2 P Negative source voltage
25 | VGL_M2 P [Negative gate voltage
26 |[VCOM_M2 | O NCOM output
27 | BUSY_S2 O [This pin indicates the driver status
28 | VSHR_S82 P [Positive source voltage for Red
29 | VEBH_82 P Positive source voltage
30 VSL_S2 P [Positive gate voltage
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Note 5-1: This pin (CSB) is the chip select input connecting to the MCU. The chip is
enabled for MCU communication only when CSB is pulled Low.

Note 5-2: This pin (DC) is Data/Command control pin connecting to the MCU. When the
pin is pulled HIGH, the data will be interpreted as data. When the pin is pulled Low, the
data will be interpreted as command.

Note 5-3: This pin (RST_N) is reset signal input. The Reset is active Low.

Note 5-4: This pin (BUSY_N) is BUSY_N state output pin. When BUSY_N is low, the
operation of chip should not be interrupted and any commands should not be issued to
the module.

The driver IC will put BUSY_N pin low when the driver IC is working such as:

- Outputting display waveform; or

- Programming with OTP

- Communicating with digital temperature sensor

Note 5-5: This pin (BS) is for 3-line SPI or 4-line SPI selection. When it is ““Low””, 4-line
SPI is selected. When it is ““High””, 3-line SPI (9 bits SPI) is selected. Please refer to

below Table.

Table: Bus interface selection

BS MCU Interface
L 4-lines serial peripheral interface(SPI)
H 3- lines senial peripheral interface(SPI) - 9 bits SPI
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6. Command Table
W/R]: 0: Write Cycle 1: Read Cycle [C/D}: 0: Command/ 1: Data ID7~D0;: — Don't Care #: Valid Data
# Command W/R|C/D|D7|D6|D5|D4 |D3|D2|D1|D0 Registers Default
ojojofojojo|j0O|jO|O]|O 00H
1 |Panel Setting (PSR REG, KW/R, UD, SHL,

( ) O 1| -|--[#|#|# | # | #|# SHD_N, RST N OFH
o|ofofofofofo[ofo[1 _ ~ | o
of|1|-]|~|-|#|-|#|[#]|#]|BD_EN, VSREN, VS EN, VG EN | 074

: O 1| |-|#|-|#|#|# VCOM_SLEW, VG_LVL[2:0] 17H
= || Fower Saithg (EWE) o |1 [ #|#|aae]#] VDH_LVL[5:0] 3AH
O 1 ||| #|#|#|#|#|# VDL_LVL[5:0] 3AH
O 1 || |#|&|#|#|#|# VDHR_LVL[5:0] 03H
3 |Power OFF (POF) o|jJojo|jOo|O|jOjO|O|1]|O 02H
4 |Power OFF Sequence Setting 0ojojojojojojoj0|1]|1 03H
(PFS) Oy 1 --|-[#|#]|-|-|-]- T_VDS OFF[1:0] 00H
5 |Power ON (PON) oJjojJojo|OfO0O|O|1]|0O]|0O 04H
6 |Power ON Measure (PMES) ojojojojojOo|lOf1|O]1 05H
g|J|ojo|jo|jOojOjO|1|1]O0O 06H
O |1 | #|[# | # | & |#|#|#|# BT_PHA[7:0] 17H
7 |Booster Soft Start (BTST) o |1 |#l#|#|a|2|#|s2 BT_PHBI[7:0] 17H
o [ == [# e # [ [x ] BT PHCI[5:) 170
ol1]|#|-|#|#|#|a|2]# PHC2_EN, BT_PHC2[5:0] 17H
oJjojojo|jojOojO(f1]1]1 07H
€|Peop sl (BSLE) o[1[1]o]1]ofo]1]0]1 Check code ASH
I ofofofofo[1]o]o]o o]k oroLD Pixel Data (800x600): | 10
9 (DTF;m&: White/Black Data) L R RE, R :
(x-byte command) B LN BN ER L s :
O |1 | #|#|# | & |#|#|#|# KPXL[n-7:n] -
ojojojo|joj1|0(0D|0]|1 11H
10 |Data Stop (DSP) e e e e e
11 |Display Refresh (DRF) oloflojojo[1]o]o[1]0 12H
e ojojojOo|(0|1|0|0]|1]| 1] Redor NEW Pixel Data (800x600): 13H
- (DTF:ﬂ?{ Red Dat2) o[ [#] ] n|n|n]n] RPXL{1:8] =
(x-byte command) Optf: A BN ENERE : -
O |1 | #|#|#|#|# | # | #|# RPXL[n-7:n] -
ojojofojoj1|0(1|0]1 15H
i e 1 11l=l=|#|2]-[=]=[= MM_EN, DUSPI_EN 00H
ojojojo|joj1|0(1]1]1 17H
14 |uie SequeTEs (UT1O) o1 l1fol1]olo]1]0]1 Check code ABH
o|jojojo|1{0j0|0O|jO]|O 20H
O |1 |#|#|#|&|#|#|#|# Level select-0~3[1:0] -
RONVLLT (U1 FI1IEREHBFE B EREHAI Number of frames-0[7:0] -
15 e " (91 I O - - D - - - Number of frames-1[7:0] -
i:;tg;t)we N T, O 13§ Pz | e]e] s ] s Number of frames-2[7:0] -
R N I I I N I e A | Number of frames-3[7:0] -
O |1 |#|#|#|F|#|#|#|# Times to repeat[7:0] -
o|jojojof1|0o|0O|OfO|1 21H
(o [1|#|#[a|s|a|e|e]2 Level select-0~3[1:0] ;
e T e gl el =) e | gl E] 8% Number of frames-0[7:0] E
16 e . 0]1 : : Number of frames-1[7:0] -
e a0 Al I | [ [ Number of frames-2(7:0] =
2 O 5 2 Number of frames-3[7:0] £
O |1 |#|#|#|#|#|#|#|# limes to repeat[7:0] -
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ojojoj|of1j0j0jO|1]0 22H
O |1 |#|#|#|#|#|#|#|# Level select-0~3[1:0] -
Ka2W LUT (LUTKW / LUTR) 011 - 2 [ - Number of frames-0[7:0] -
17 (a1 Ve comindny, 011 | S Number of frames-1[7.0] -
ﬁmg{l IS albylce 2:7 tepadiod 40 011 : - | Number of frames-2[7.0] -
0fl1 : U e Number of frames-3[7:0] -
0|1 |#|# #|#|#|#|# Times to repeat[7:0] -
ojojojof1{of0|O]|1]|1 23H
Q|1 | #|#|#|# |8 |#|#|# Level select-0~3[1:0] -
WK LUT (LUTWIC/ LU 011 : | s A Number of frames-0[7.0] =
18 {B1-Bvo commend, R E i = : Number of frames-1 ﬁ:ﬁ] -
i:;lécst; BT e il 0|1 : £ 5 Number of frames-2[7.0] 2
0|1 ; : -l I Number of frames-3[7.0] -
0|1 |#|# #|#|#|#|# Times to repeat[7:0] -
ojojojof1jo0j0|1|0]0 24H
0|1 |#|# #|\H#|#|#|# Level select-0~3[1:0] -
K2K LUT (LUTKK / LUTK) 0 ] AR ERE Number of frame&OITr":O] -
19 (Bloys commandg, 0|1 SlE ] 2 E ] Number of frames-1[7.0] -
f;::_:g}u o yte 25 fepedion (. 0]1 E = = Number of frames-2[7.0] -
0|1 = e Number of frames-3[7.0] -
0|1 |#|# #|R|F|H#H|E Times to repeat[7:0] -
ojojojo|1{O0f0O|1]0O]|1 25H
(o |12 l#|2|2|e|2|#]2 Level select-0~3[1:0] .
BorderLUT CHEN B I R R A Number of frames-0[7.0] g
20 {58t command, o |1l e ] ‘Number of'f'rames-‘l”[;f:ﬁ]' 1=
tmeg) e rrrepestelt o I e e e e [ [ Numboroframes270) | -
@ aqe e s]s - ! Number of frames-3[7:0] -
o|1|#|#|#|#]a|a|2|2 Times to repeat[7:0] -
ojojojof1joj1jo|1]0 2AH
21 |LUT option (LUTOPT) O 1| #|#|-]|-|-]|—-]|—-]|~- STATE_XON[9:8] 00H
0|1 |#|# #|H#|H#|#|# STATE_XON[7:0] 00H
ojojojof1j{O(1|0O]|1]1 2BH
, (O3 R I e e I e I I I ATRED, NORED 00H
22 |KW LUT option (KWOPT) T2 ER I N, 4 ey KWELD:€] O
o [1|#|#|#|#|#|w|a|#] kwemq | oon |
ojojojof1|{1j0j0|j0]0O 30H
ol et U o[ =[=[=|=[#|#|#|* FRS[3:0] 06H
o ojojo|1fojoj0jO|jO]0O 40H
24 (TTeg"&erat”re Sengor Galbration: 5151 (2 [w [ [ | 2| & * D[10:3]/ TS[7:0] 00H
11| #|#|#]-|-|—-]|—-]|- D[2:0] /- 00H
o5 |Temperature Sensor Selection 0jojoj1{0o|j0|0D|O|O(1 41H
(TSE) O 1| #| ||~ |#|#|#]|# TSE,TO[3:0] 00H
ojofjof1foj0j0j0|1]|0 42H
’ OV 1 |#|#|#|# | % |#|#|# 3 00H
26 |Temperature Sensor Write (TSW) ol T le a2 l2 22 WMSB[70] 00H
O|1|#|# #|#|#|#|#|# WLSBI[7:0] 00H
ojojof1jo0{0jO|O|1]|1 43H
27 |Temperature SensorRead (TSR) | 1 | 1 |# | # | # | # | # |# | # | # RMSBJ[7:0] 0OH
11| #|# | #|#|#|#|#|# RLSB[7:0] 00H
ojofof1(oj0j0|1)|0]|0 44H
28 |Panel Break Check (PBC) T T T === PSTA 00H
. . ojofjof1(oj|1|0|/0)|0]|0 50H
29 %D?}M andddtgiional seling . Tl B |- [E[e == 4 [F BDZ, BDV[1:0], DDX[1:0] 31H
O 1= -|-|#|#|#|# CDI[3:0] 07H
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ojojoji1f(oj1jo0f0f1]0 52H
31 |End Voltage Setting (EVS
g g (EVS) o2 === hml = o VCEND, BDENDI[1:0] 02
ojojoj1f(1j0j0f0f0]|O 60H
g.(TCON) o1 |# | % |#|#|e|s| S2G[3:0], G2S[3:0] 221
ojojoj{1(1j0|0|0|0]1 61H
Ol ===~ |—-|~-|#|# HRES[9:8] 03H
33 |Resolution setting (TRES) i 1| #|#|#|#|#]0]10]0 HRES[7_Z:_31 20H
Q11| |=-]|-|-|~-|#|# 02H
Q|1 |£|#|# | #|#|#|#|# VRES) 58H
gjojoj{1f(1j0j0|1|0]1 65H
0 13 =] | oG [= =] 2] & HST[9:8] 00H
34 |Gate/Source Start setting (GSST) 011 ## | #\|# 0|0 HST[7:3] 00H
8 11 (== | = (=] ] 2] _ 00H
Q11| & |#|# | #|#|#|#|# L 00H
0jojo0j1)1/1]0/0f0j0} e | 70H
1|1 |#|#|# | #|# | #|#|# PROD_REV[23:16] FFH
1|1 |#|#|#|# | # 8| #|# PROD_REV[15:8] FFH
5 1 V1 |#|#|# | # | #|#|#|# PROD_REVI[7:0] FFH
35 |Revision (RE =
e el nle 2|2 LUT_REV[23:16] FFH
1|1 | & | #|# | #|#|%|#|# LUT_REV[15:8] FFH
BB EE LUT_REV[7:0] FFH
1|1 | #|#|# | #|# | #|#|# CHIP_REV[7:0] 0CH
ogjojoj{1f(1j1|0|0|0]1 T1H
36 |Get Status (FLG) PTL_FLAG .2C_ERR, I2C_BUSYN,
VLU= #[#]#|#|#|#|#]| paTA_FLAG, PON, POF, BUSY N | '3
37 |Auto M { VCOM (AMV ojoji1jofoj0oj0of0Of0]|O 80H
Hio easuremen M) o1 [=1=[###[#]|#]|#|AMVT[10], XON.AMVS, AMV, AMVE| 10H
ogjoji1j{ojojojojo0|0]1 81H
38 |Read VCOM Value (VV
ba 1|1 |- |#|#|# | #|#|#|# VV[6:0] 00H
39 |VCOM_ DC Setting (VDCS e P10 61010 o e
= G (YDCS), o |1 <|#|# a|e]e|#| VDCS[6:0] 00H
0Jo|i|o0]o|1]0]0]0]O 7 S0H
o1 = |<|=|=|<|<|#]# HRST[9:8] 00
o|[1|#|#|#|#[#]o|o]0 HRST[7:3] 00H
Q|1 [=[=|~=|=[~|#|% HRED[9:8] 03
. cl— KR Y C2 2 RN Y R— 2 —
o1 |# | #|#|#|a|x|n]|n VRSTE] 00H
o1 |=|=[==|-[=|#]|# . 02H
o| 1| # | #|#]#|#|#]|#]#] YREPRA s
ol 4 |—-|=l-]=]-=-]=-]-1# PT_SCAN Q1H
41 |Partial In (PTIN) o[o[1[ofo[1]o[0|0]1 91H
42 |Partial Out (PTOUT) olo[1]ofo[1[o]o[1]0 021
43 |Program Mode (PGM) ojoj1|j0|1{0|j0]jO|jO]|O AOH
44 |Active Programming (APG) ojoj1fjo|1|0|0|0O]|O]|1 A1H
olo[i1|o]1]|o]ofo[1]0 A2H
= o roey 11 ale|#lalel22|2 Data of Address = 000h N/A
1 L 1 | = _: 5 | = = = | = J _: 3 % | I\_VA_ |
11 e e n|e|n|w]n]e Data of Address = n N/A
46 |Gascade Setling (GGSET) D101 TIT]119.0 003 i
o1 =~~~ |#]#% TSFIX, CCEN 00H
. olof[ 1|1 ]ojo|ofT1[1 E3n
47 |Power Saving (PWS) o1 |#|#|#|e|2|2]|2|e VCOM WI3:0], SD W[3:0] 00H
48 |LVD Voltage Select (LVSEL glojtie 11001 8@ i
oitage Selacid ) g |l ok = === | =] & LVD_SEL[10] 03
olo[1[1[1]o]o[1]o[1 E5H
2 |Feron Tonporaike (19SET) o1 |#|#|a|a|a|e|a]|s TS_SET[7:0] 0o
50 |Temperature Boundary Phase-C2 ojoj1j1j1fojof1}|1]|1 E7H
(TSBDRY) o1 |#|ulalulalulels TSBDRY_PHC2[7:0] 00H
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CoMMAND DESCRIPTION
[W/R]: 0: Write Cycle / 1: Read Cycle [C/D: 0: Command/ 1: Daia [D7-D0}: — Don't Care

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

Action wr|cp| D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0 0 0 |oou
0 1 = - REG | KW/R uD SHL | sHD N | RST N [0FH

Setting the panel

REG: LUT selection

0: LUT from OTP. (Default)
1: LUT from register.

KW/R: Black / White / Red

0: Pixel with Black/White/Red, KWR mode. (Default)
1: Pixel with Black/White, KWW mode.

uD: Gate Scan Direction

0: Scan down. First line to Last line: Gn-1 2 Gn-2 2> Gn-3 > ... > G0

1: Scan up. (Default) Firstline to Lastline: G0 2> G1 > G2-> ... ... .2 Gn-1
SHL: Source Shift Direction

0: Shift left. Firsl data to Last data: Sn-1 = Sn-2 2 Sn-3 - ... > S0

1: Shift right. (Default) Firstdatato Lastdata: S0 > S1 > 82> ... ... . 2 Sn-1
SHD N: Booster Switch

0: Booster OFF
1: Booster ON (Default)

When SHD_N becomes LOW, charge pump will be turned OFF, register and SRAM data will keep until VDD OFF.
And Source/Gate/Border/VVCOM will be released fo floating.

RST N: Soft Reset

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

1: No effect (Default).

(2) POWER SETTING (PWR) (RO1H)

Action WR | CD D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 0 0 1 01H
0 1 - - - BD_EN - VSR_EN | VS_EN | VG_EN |O7H
VCOM s
Selecting Internal/External 0 1 - - - SLEW - VG_LVL[2:0] 7H
Power - )
AER S - , VDH_LVL[5:0] 3AH
0 1 - - VDL_LVL[5:0] 3AH
0o | 1 g : VDHR_LVL[5:0] 03H

BD EN: Border LDO enable
0 : Border LDO disable (Default)
Border level selection: 00b: VCOM 01b: VDH 10b: VDL 11b: VDHR
1 : Border LDO enable
Border level selection: 00b: VCOM 01b: VBH(VCOM-VDL) 10b:VBL(VCOM-VDH) 11b: VDHR

VSR _EN: Source LV power selection
0 : External source power from VDHR pins
1 : Internal DC/DC function for generating VDHR. (Default)

VS_EN: Source power selection

0 : External source power from VDH/VDL pins
1 : Internal DC/DC function for generating VDH/VDL. (Default)

VG _EN: Gate power selection
0 : External gate power from VGH/VGL pins
1 : Internal DC/DC function for generating VGH/VGL. (Default)

VCOM_SLEW: VCOM slew rate selection for voltage transition. The value is fixed at “1”.
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VG_LVL[2:0]:VGH / VGL Voltage Level selection.

[ VG LVL[2:0] | VGH/NVGL Voltage Level
' 000 VGH=9V, VGL= -9V
001 VGH=10V, VGL=-10V
010 VGH=11V, VGL=-11V
011 VGH=12V, VGL=-12V
100 VGH=17V, VGL=-17V
101 VGH=18V, VGL=-18V
110 VGH=19V, VGL=-19V
111 (Default) | VGH=20V, VGL= -20V

VDH_LVLJ[5:0]: Internal VDH power selection for K/W pixel.(Default value: 111010b)

VDH_LVL Voltage VDH_LVL Voltage VDH_LVL Voltage VDH_LVL Voltage
000000 24V 010001 58V 100010 9.2V 110011 126V
000001 26V 010010 6.0 V 100011 9.4V 110100 128 V
000010 28V 010011 6.2V 100100 96V 110101 13.0V
000011 3.0V 010100 6.4V 100101 9.8V 110110 132V
000100 3N 010101 BBV 100110 | 100V 110111 134V
000101 34V 010110 6.8V 100111 10.2V 111000 13.6V
000110 36V 010111 70V 101000 104V 111001 138V
000111 3.8V 011000 7.2V 101001 106V 111010 140V
001000 4.0V 011001 7.4V 101010 10.8 V 111011 14.2V
001001 42V 011010 76V 101011 11.0V 111100 144V
001010 44V 011011 7.8V 101100 11.2V 111101 146V
001011 46V 011100 8.0V 101101 114V 111110 148V

| 001100 48V 011101 8.2V 101110 116V A 15.0V

001101 50V 011110 8.4V 101111 118V

001110 52V 011111 8.6V 110000 120V

001111 54V 100000 8.8V 110001 122V

010000 56V 100001 9.0V 110010 124V

VDL_LVL[5:0]: Internal VDL power selection for K/W pixel. (Default value: 111010b)

VDL_LVL Voltage VDL_LVL Voltage VDL_LVL Voltage VDL_LVL Voltage |
000000 24V 010001 58V 100010 9.2V 110011 -126V
000001 26V 010010 -6.0V 100011 94V 110100 -12.8V
000010 2.8V 010011 -6.2V 100100 96V 110101 -13.0V
000011 3.0V 010100 6.4V 100101 98V 110110 -13.2V
000100 3.2V 010101 -6.6 V 100110 -10.0V 110111 -134V
000101 3.4V 010110 6.8V 100111 -10.2V 111000 -13.6 V

| 000110 -3.6V 010111 70V 101000 -10.4 V 111001 -13.8V
Ul -J.0 V ooy =i.& Vv [RVRRVIVE] -1v.0o v 1L1iviv =1%.U v
001000 4.0V 011001 14V 101010 -10.8V 111011 -14.2V
001001 4.2V 011010 7.6V 101011 -11.0V 111100 -14.4V
001010 -4.4V 011011 78V 101100 -11.2V 111101 -146 V
001011 46V 011100 80V 101101 -11.4V 111110 -14.8V
001100 48V 011101 8.2V 101110 -11.6V 111111 -15.0V
001101 5.0V 011110 -8.4 V 101111 -11.8V
001110 52V 011111 86V 110000 120V
001111 54V 100000 8.8V 110001 -12.2V
010000 -5.6 V 100001 9.0V 110010 -12.4V

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

VDHR_LVL | Voltage VDHR LVL | Voltage VDHR_LVL Voltage | VDHR LVL | Voltage |
000000 2.4V 010001 58V 100010 2.2V 110011 126V
000001 26V 010010 6.0V 100011 94V 110100 128V
000010 2.8V 010011 6.2V 100100 9.6V 110101 13.0V
000011 3ov 010100 6.4V 100101 9.8V 110110 132V
000100 32V 010101 6.6V 100110 100V 110111 134V
000101 3.4V 010110 6.8V 100111 10.2 V 111000 136V
000110 3.6V 010111 70V 101000 104V 111001 138V
000111 3.8V 011000 7.2V 101001 1086V 111010 140V
001000 40V 011001 7.4V 101010 108 V 111011 142V
001001 42V 011010 7.6V 101011 11.0V 111100 144V
001010 4.4V 011011 7.8V 101100 11.2V 111101 146 V
001011 46V 011100 8.0V 101101 114V 111110 148V
001100 48V 011101 82V 101110 116V 111111 15.0V
001101 5.0V 011110 8.4V 101111 11.8V
001110 52V 011111 86V 110000 120V
001111 54V 100000 88V 110001 122V
010000 5.6V 100001 2.0V 110010 124V
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(3) POWER OFF (POF) (RO2H)

Action W/R | CD D7 D6 DS D4 D3 D2 D1 DO
Turning OFF the power 0 0 0 0 0 0 0 0 1 0 02H
After the Power OFF command, the driver will be powered OFF. Refer to the POWER MANAGEMENT section for the sequence.

This command will turn off booster, controller, source driver, gate driver, VCOM, and temperature sensor, but register data will be
kept until VDD turned OFF or Deep Sleep Mode. Source/Gate/Border/NVCOM will be released to floating.

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

Action WR | CD D7 D6 D5 D4 D3 D2 D1 (1}
) 0 0 0 0 0 0 0 0 1 1 03H
Setting Power OFF sequence 0 1 = 2 T VDS OFF[10] - = 3 =~ 00H
T_VDS_OFF[1:0]: Source to gate power off interval time.
00b: 1 frame (Default) 01b: 2 frames 10b: 3 frames 11b: 4 frame

(5) POWERON (PON) (REGISTER: RO4H)

Action W/R | CID D7 D6 D5 D4 D3 D2 D1 DO
Turning ON the power 0 0 0 0 0 0 0 1 0 0 O4H
After the Power ON command, the driver will be powered ON. Refer to the POWER MANAGEMENT section for the sequence.

This command will turn on booster, controlier, regulators, and temperaiure sensor will be activated for one-time sensing before
enabling booster. When all voltages are ready, the BUSY_N signal will return to high.

(6) POWER ON MEASURE (PMES) (RO5H)

Action W/R | CID D7 D6 D5 D4 D3 D2 D1 Do
Internal Bandgap Set 0 0 0 0 0 0 0 1 0 1 O5H

This command enables the internal bandgap, which will be cleared by the next POF.

(7) BOOSTER SOFT START (BTST) (RO6H)

Action W/R| CD D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 0 0 1 1 0 06H
0 1 BT_PHA[7:6] BT_PHA[5:3] BT_PHA[2:0]
Booster Software Starl Set 0 1 BT_PHBI[7:6] BT_PHB[5:3] BT_PHE[2:0] 1 7H
0 1 - - BT PHC1[5:3] BT PHC1[2:0] {7H
0 1 PHC2EN - BT PHC2[5:3] BT _PHC2[2:0] 1 TH
BT_PHA[7:6]: Soft start pericd of phase A.
00b: 10mS 01b: 20mS 10b: 30mS 11b: 40mS3
BT _PHA[5:3]: Driving strength of phase A
000b: strength 1 001b: strength 2 010b: strength 3 011b: strength 4
100b: strength 5 101b: strength 6 110b: strength 7 111b: strength B (strongest)
BT_PHA[2:0]: Minimum OFF time setting of GDR in phase A
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_PHBJ[7:6]: Soft start pericd of phase B.
00b: 10mS 01b: 20mS 10b: 30mS 11b: 40mS
BT_PHB[5:3]: Driving strength of phase B
000b: strength 1 001b: strength 2 010b: strength 3 011b: strength 4
100b: strength 5 101b: strength & 110b: strength 7 111b: strength B (strongest)
BT _PHB[2:0]: Minimum OFF time setting of GDR in phase B
000b: 0.27uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54uS
100b: 0.80uS 101b: 1.54uS 110b: 3.34uS 111b: 6.56uS

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://www.youritech.com
info@youritech.com



VW.OURIlech

— kB E R — Product Specification ET125EP01-J

BT_PHC1[5:3]: Driving strength of phase C1

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]: Minimum OFF time setting of GDR In phase C1

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-C2 enable

0: Booster phase-C2 disable
Phase-C1 setting always is applied for booster phase-C.

1: Booster phase-C2 enable
It temperaiure > temperature boundary phase-C2(RE7h[7:0]), phase-C1 setting is applied for booster phase-C.
If temperaiure <= temperature boundary phase-C2{RE7h[7:0]), phase-C2 setting is applied for booster phase-C.

BT_PHC2[5:3]: Driving strength of phase C2

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_PHC2[2:0]: Minimum OFF time setting of GDR in phase C2

000b: 0.27uS 001b: 0.34uS 010b: 0.40uS 011b: 0.54uS

100b: 0.80uS 101b: 1.54uS 1100: 3.34uS 111b: 6.58uS

(8) DEEP SLEEP(DSLP) (ROTH)

Action W/R | CID D7 D6 D5 D4 D3 D1 DO
DSe0Sles 0 0 0 0 0 0 0 1 1 1 O7H
P Sleep 0 | 1 1 0 1 0 0 1 0 1 |AsH
Aiter this command is transmitted, the chip will enter Deep Sleep Mode to save power. Deep Sleep Mode will return to Standby
Mode by haraware reset. The only one parameter is a check code, the command will be executed if check code = 0xAS.
(9) DATASTART TRANSMISSION 1 (DTM1) (R10H)
Action i W/R | CID D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 1 0 0 0 0 10H
: vizs 0 1 Pixeli Pixel2 | Pixel3 Pixel4 Pixel5 Pixel6 Pixel7 Pixel8
Starting data transmission 0 : A - - . 3 . = - o
0 1 |Pixel(n-7)|Pixel(n-6)| Pixel(n-5)|Pixel(n-4)|Pixel(n-3)|Pixel(n-2)|Pixel(n-1)] Pixel(n)
This command starts transmitting data and write them into SRAM.
In KW mode, this command writes “OLD" data to SRAM.
In KWR mode, this command writes “K/\V” data to SRAM.
In Program mode, this command writes "OTP" data to SRAM for programming.
(10) DATASTOP(DSP) (R11H)
Action WR | CID D7 Dé D5 D4 D3 D2 D1 DO
) - a 0 0 0 0 1 0 0 0 1 11H
Stopping data transmission 1 ; Gata,_fiag _ - - = = = = 004

Check the completeness of data. If data is complete, start to refresh display.
Data flag: Data flag of receiving user data.

0: Driver didn't receive all the data.
1: Driver has already received all the one-frame data (DTM1 and DTM2).

Alter “Data Start” (R10h) or “Data Stop” (R11h) commands and when dala_flag=1, the refreshing of panel starts and BUSY_N
signal will become “D".
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(11) DISPLAY REFRESH (DRF) (R12H)

Action WR | CD D7 D6 D5 D4 D3 D2 D1 DO
Refreshing the display 0 0 0 0 0 1 0 0 1 0 12H

While user sent this command, driver will refresh display (data/VCOM) according to SRAM data and LUT.
After Display Refresh command, BUSY_N signal will become “0" and the refreshing of panel starts.

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

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 0 1 0 0 1 1
; o 0 1 Pixell Pixel2 Pixel3 Pixel4 Pixel5 Pixel6 Pixel7 Pixel8
Starting data transmission 0 " = - - = - - = - i
0 1 |Pixel(n-7)|Pixel{n-6)|Pixel(n-5)|Pixel(n-4)|Pixel{n-3)|Pixel(n-2)}Pixel(n-1)] Pixel(n) |--

This command starts transmitting data and write them into SRAM.
In KW mode, this command writes “NEW"” daia to SRAM.
In KWR mode, this command writes "RED" data to SRAM.

(13) DUAL SPI MoDE (DUSPI) (R15H)

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

0 0 0 0 0 1 0 1 0 1

Stopping daia transmission 0 1 - - WM. EN |DUSPLEN - -

This command sets dual SPI mode.
MM_EN: MM input pin definition enable.

0: MM input pin definition disable
1: MM input pin definition enable.

DUSPI_EN: Dual SPI mode enable.

0: Dual SPI mode disable (single SP| mode)
1: Dual SPI mode enable

(14) AUTO SEQUENCE (AUTO) (R17H)

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

0 0 0 0 0 1 0 1 1

Auto Sequence 5 " 1 0 1 0 0 1 0 1

The command can enable the internal sequence to execute several commands continuously. The successive execution can
minimize idle time to avoid unnecessary power consumption and reduce the complexity of host's control procedure. The
sequence contains several operations, including PON, DRF, POF, DSLP.

AUTQ (0x17) + Gode[0XA5) = (PON = DRF = POF)
AUTO (0x17) + Code(0xA7) = [PON - DRF - POF - DSLP)
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(15) VCOM LUT (LUTC) (R20H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 0 0 0 0 20H
0 1 LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SEL ECT-2 | LEVEL SELECT-3 |--
Build Look-up Table for VCOM 0 1 NUMBER OF ERAMES-0
{61y oonenand, O NUMBER OF FRAMES 1
struciure of bytes 2~7

repeated 10 times) 0 1 NUMBER OF FRAMES-2
0 1 NUMBER OF FRAMES-3
0 1 TIMES TO REFEAT

This command stores VCOM Look-Up Table with 10 groups of data. Each group contains information for one state and is stored
with 6 bytes (byte 2~7, 8~13, 14~19, 20~25, ...), while the sixth byte indicates how many times that phase will 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_DG (VCOMH)
10b: VDL+VCOM_DC (VCONIL)
11b: Floating

Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42, 45~48, 51~54, 57~60;
Number of Frames
0000 0000b: 0 frame

1111 1111b: 255 frames
Byltes 7. 13. 19, 25, 31, 37, 43. 49. 55, 61:
Times to Repeat
0000 0000b: O time

If KW/R=0 (KWR mode), all 10 groups are used.

1171 1111b: 255 times If KW/R=1 (KW mode), only 7 groups are used.
(16) W2W LUT (LUTWW) (R21H)
Action WR]|CD | D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 0 1 0 0 0 0 1 |2MH
Build 0 1 | LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT.3 |-
White Look-up Table for waw | _© 1 NUMBER OF FRAMES-0
(43-byte command, 0 1 NUMBER OF FRAMES-1
structure of bytes 2~7 0 1 NUMBER OF FRAMES-2
repeated 7 limes) 0 1 NUMBER OF FRAMES-3
0 1 TIMES TO REPEAT

This command stores White-to-White Look-Up Table with 7 groups of data. Each group contains information for one state and is
slored with 6 byles (byle 2~7, 8~13, 14~19, 20~25, ...), while the sixth byte indicates how many times thal phase will repeat.

Bytes 2, 8, 14, 20, 26, 32, 38:
Level Selection.

00b: GND
01b: VDH
10b: VDL
11b: VDHR

Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42:
Number of Frames
0000 0000Db: 0 frame

1111 1111b: 255 frames
Bytes 7, 13, 19, 25, 31, 37, 43:
Times to Repeat
0000 0DOOb: O time

If KW/R=0 (KWR mode), LUTWW is not used.

1111 1111b: 255 times If KW/R=1 (KW mode), LUTWW Is used.
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(17) K2W LUT (LUTKW /LUTR) (R22H)

Action WR|CD| D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 0 0 1 0 |eoo
LEVEL SELECT-0 | LEVEL SELEGT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |-
NUMBER OF FRAMES-0
NUMBER OF FRAMES-1
NUMBER OF FRAMES 2
NUMBER OF FRAMES-3
0 1 TIMES TO REPEAT

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

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

00b: GND
01b: VDH
10b: VDL
11b: VDHR

Bytes 3~6, 9~12, 15~18, 21~24, 27~30, 33~36, 39~42, 45~48, 51~54, 57~60:
Number of Frames
0000 0000b: O frame

Build
Look-up Table for K2W or Red
{61-byte command,
siructure of bytes 2~7
repeated 10 times)

o|ojajo|o|o
P PN Y N Y Y

1111 1111b: 255 frames
Bytes 7, 13, 19, 25, 31, 37, 43, 49, 55, 61:
Times o Repeat
0000 D000b: O time

1111 1111b: 255 times

It KW/R=0 (KWR mode), all 10 groups are used.
If KW/R=1 (KW mode), only 7 groups are used.

(18) W2K LUT (LUTWK/LUTW) (R23H)
This command builds Look-up Table for White-to-Black. Please refer to K2W LUT (LUTKW/LUTR,) for similar definition details.
Regardless of KW/R=0 or KW/R=1, LUTWK/LUTW is used.

(19) K2K LUT (LUTKK /LUTK) (R24H)
This command builds Look-up Table for Black-to-Black. Please refer to KW LUT (LUTKW/LUTR)] for similar definition details.
Regardless of KW/R=0 or KW/R=1, LUTKK/LUTK is used.
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(20) BORDERLUT (LUTBD) (R25H)

Action C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 0 1 0 1 25H
— LEVEL SELECT-0 | LEVEL SELECT-1 | LEVEL SELECT-2 | LEVEL SELECT-3 |-
ui )

Look-up Table for Border
(43-byte command,
Byles 2~7 repealed 7 limes)

NUMBER CF FRAMES-1

NUMBER OF FRAMES-2

NUMBER OF FRAMES-3
TIMES TO REPEAT

This command stores White-to-White Look-Up Table with 7 groups of data. Each group contains information for one state and is
stored with 6 byles (byle 2~7, 8~13, 14~19, 20~25, ...}, while the sixih byte indicates how many limes that phase will repeat.

Bytes 2, 8, 14, 20, 26, 32, 38:
Level selection.

BD_EN-=0: 00b: VCOM 01b: VDOH 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
0000 0000b: 0 frame

=
(=] [=] =] =] [o=] f=] (=]
=

0
1
1 NUMBER OF FRAMES-0
1
1
1
1

1111 1111b: 255 frames
Bytes 7. 13, 19, 25, 31, 37, 43:

Times to Repeat
0000 0000b: O time

1111 1111b: 255 times

Only 7 LUTBD groups are used in KW mode or KWR mode.

(21) LUT OPTION (LUTOPT) (R2AH)

Action W/R | C/D D7 D6 DS D4 D3 D2 D1 DO
0 0 0 0 1 0 1 0 1 0 2AH
LUT Optlion 0 1 STATE_XON[2:8] - - - - - - 00H
0 1 STATE XON[7:0] 0OH

This command sels XON control enable.
STATE_XONI[S:0]:
All Gate ON (Each bit controls one state, STATE_XON [0] for state-1, STATE_XCN [1] for state-2 .__._.)
00 0000 0000b: no All-Gate-ON
00 0000 C001b: State-1 All-Gate-ON
00 0000 0011b: State-1 and State2 All-Gate-ON
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(22) KW LUT OpPTiON (KWOPT) (R2BH)

Action wrR|[cD | D7 D6 D5 D4 D3 D2 D1 DO

G T .0 0 0 1 0 1 0 1 1 |eBH

. 0 | 1 - - 3 - - - | ATRED | NORED |00+

KW LUT Option B KWEGH] = = e : : - |oos
0 | 1 KWE[7:0] 00H

This command sets KW LUT mechanism option in KWR mode’s LUT and only valid in K/W/R mode.
{ATRED, NORED}: KW LUT or KWR LUT selection control

ATRED NORED Description
0 0 KWR LUT always
0 1 KW LUT only
1. 0 I Auto detect by red data
BNE 1] KW LUT only

KWE[9:0]:
KW LUT enable control bits. Each kit cantrols one state, KWE[Q] for state-1, KWE[1] for state-2, ... .
At least 1 Enable Control bit should be set when KW LUT only is selected in KWR mode.
00 0000 0001b: KW LUT enable in State-1
00 0000 0011b: KW LUT enable in State-1 and State2
00 0000 1011b: KW LUT enable in State-1, Stale2 and State-4

(23) PLL ConTROL (PLL) (R30H)

Action wr|cp| D7 D6 D5 D4 D3 D2 D1 DO
0 | 0 0 0 1 1 0 0 0 0 Joou
O - - - - FRS[3:0] 064

The command controls the PLL clock frequency. The PLL structure must support the following frame rates:
FMR[3:0]: Frame rate setting

Controlling PLL

FRS Frame rale FRS Frame rale
0000 5Hz 1000 T0Hz
0001 10Hz 1001 80Hz
0010 15Hz 1010 90Hz
0011 20Hz 1011 100Hz
0100 30Hz 1100 110Hz
0101 40Hz 1101 130Hz
0110 50Hz 1110 [ 150Hz
0111 60Hz 1111 200Hz
Horizontal
Hsync | H_Aclive | \
s e e ’I I
DE
: 820 clocks !
e -
| ]
Vertical :
Vsync I V_Active 1 i
f——————————— — l
DE | | NP | | |
i 620 lines i
[ o e e e . 2 e i i ) ¥
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(24) TEMPERATURE SENSOR CALIBRATION (TSC) (R40H)
Action WR | CD D7 D6 D5 D4 D3 D2 D1 Do
0 0 0 1 0 0 0 0 0 0 40H
Sensing Temperature 1 1 |D10/TS7| D9/TS6E | D&/TS5 | D7/TS4 |D6/ TS3|D5/TS2|D4/TS1|D3/ TS0 |00H
1 1 D2 D1 DO - - - - - 00H
This command enables intemal or external temperature sensor, and reads the result.
TS[7:0]: When TSE (R41h) Is sel to 0, this command reads internal temperature sensor value.
D[10:0]: When TSE (R41h) is set to 1. this command reads extemnal LM75 temperature sensor value.
TS[7:0)/D[10:3] | Temp. (°C) TS[7:0/D[10:3] | Temp. (°C) TS[7:0/D[10:3] | Temp. (°C)
1110_0111 -25 0000_0000 0 0001_1001 25
1110_1000 -24 0000_0001 1 0001_1010 26
1110_1001 -23 0000_0010 2 0001_1011 27
1110_1010 -22 0000_0011 3 0001_1100 28
1110_1011 -21 0000_0100 4 0001_1101 29
1110 1100 -20 0000 0101 5 0001_1110 30
1110 1101 -19 0000 0110 6 0001 1111 | 31
1110_1110 -18 0000_0111 74 0010_0000 32
1110_1111 17 0000_1000 8 00100001 | 33
1111_0000 -16 0000_1001 9 0010_0010 34
1111_0001 -15 0000_1010 10 0010_0011 35
1111_0010 -14 0000_1011 11 0010_0100 36
1111_0011 -13 0000_1100 12 0010_01M 37
1111_0100 -12 0000_1101 13 0010_0110 38
1111_0101 -11 0000_1110 14 0010_0111 39
1111_0110 -10 0000_1111 15 0010_1000 40
1111_0111 -9 0001_0000 16 0010_1001 41
1111_1000 -8 0001_0001 17 0010 _1010 42
1111_1001 -7 0001_0010 18 0010 1011 43
1111_1010 -6 0001 0011 18 0010 1100 44
1111_1011 -5 0001_0100 20 0010 1101 45
1111_1100 -4 0001_0101 21 0010 1110 46
1111_1101 -3 0001 0110 22 0010 1111 47
1111_1110 -2 0001_0111 23 0011_0000 48
1111 1111 -1 0001 1000 24 0011_0001 49

(25) TEMPERATURE SENSOR ENABLE (TSE) (R41H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Enable Temperaiure Sensor 0 0 0 1 0 0 0 0 0 1 41H
[Offset 0 1 TSE - - - TO[3:0] 00H
This command selects Internal or External temperature sensor.
TSE: Internal temperature sensor switch
0: Enable (default) 1: Disable; using external sensor.
TO[3:0]: Temperature offset.
TO[3:0] Calibration i TO[3:0] Calibration
0000 b +0 (Defauit) 1000 -8
0001 +1 | 1001 -7
0010 +2 : 1010 -B
0011 +3 1011 -5
0100 +4 | 1100 -4
0101 +5 | 1101 -3
0110 +6 | 1110 -2
0111 +7 | 1111 -1
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(26) TEMPERATURE SENSOR WRITE (TSW) (R42H)

Action W/R | C/D D7 D6 DS D4 D1 DO
0 0 0 1 0 0 0 0 1 0 42H
Write External Temperature 0 1 WATTR[7:0] N0
Sensor 0 1 WMSB[7:0] D0H
0 1 WLSEB[7:0] J0H

This command writes the temperature sensed by the temperaiure sensor.
WATTR[7:6]: 1°C Write Byte Number

00b : 1 byte (head byie only)

01b : 2 bytes (head byle + pointer)

10b : 3 bytes (head byte + pointer + 15t parameter)

11b : 4 bytes (head byte + pointer + 15! parameter + 27 parameter)

WATTR[5:3]: User-defined address bits (A2, A1, AQ)
WATTR[2:0]: Pointer setting

WMSBI[7:0]: MSByte of write-data to external tsmperature sensor
WLSB[7:0]: LSByte of write-data to external temperature sensor

(27) TEMPERATURE SENSOR READ (TSR) (R43H)

Action WR | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 0 0 0 1 1 134
Read Exlegr;a;s'l;:mperature ] 1 AMSBL7.0] 0H
1 1 RLSB[7:0] DOH

This command reads the temperature sensed by the temperature sensor.
RMSBI[7:0]: MSByte read data from external temperature sensor

RLSB[7:0]: LSByle read data from external temperalure sensor

(28) PANEL GLASS CHECK (PBC)

Action W/R|C/D D7 D6 D5 D4 D3 D2 D1 Do
Check Panel Glass Lol g L - - g L - s
111 - - - - - - - PSTA |ooH
This command is used to enable panel check, and to disable after reading result.
PSTA: 0: Panel check fail (panel broken) 1. Panel check pass

(29) VCOM AND DATA INTERVAL SETTING (CDI) (R50H)

Action wR|cD [ D7 D6 D5 D4 D3 D2 D1 DO
9] 0 0 1 0 1 0 0 0 0 S50h
Se\}énctﬁnrv:lngegggn 0 1 BDZ - BDV[1:0] N20OCP - DDX[1:0] 31h
0 1 - - - | SDEND CDI[3:0] O7H

This command indicates 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 output Hi-Z enabled
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BDV[1:0]: Border LUT selection
KWR mode (KW/R=0)

DDX[0] BDV[1:0] LUT
00 | LUTBD
5 01 LUTR
10 LUTW
11 LUTK
D0 LUTK
1 01 LUTW
(Default) 10 LUTR
11 LUTBD
KW mode (KW/R=1)
DDX[0] BDV[1:0] LUT
00 LUTBD
5 01 LUTKW __(10)
10 LUTWK (0 1)
11 LUTKK (0 0)
00 LUTKK (0> 0)
1 01 LUTWK (1> 0)
(Default) 10 LUTKW (0> 1)
11 LUTBD

N20CP: Copy frame data from NEW data to OLD data enable control after display refresh with NEW/CLD in KW mede.
0: Copy NEW data to OLD data disabled (default) 1. Copy NEW data to OLD data enabled
DDX[1:0]: Data polarity.
Under KWR mode (KW/R=0}:

DDX[1] is for RED data.
DDX[0] Is for K/W data,

DDX[1:0] | Daia [Red, KW} LUT DDX[1:0] | Data {Red, KW} LUT
00 LUTW 00 LUTR

01 LUTK 01 LUTR

o 10 LUTR 10 10 LUTW

11 LUTR 11 LUTK

0 I 1V S ——w | m

01 01 LUTW » 01 LUTR
(Default) 10 LUTR 10 LUTK
11 LUTR 11 LUTW

Under KW mode (KW/R=1}:

DDX[1]=0 is for KW mode with NEW/OLD,
DDX[1]=1 is for KW mode without NEW/OLD.

DDX[1:0] | Data {NEW, OLD] LUT DDX[1:0] Data [NEW] | LUT
00 LUTWW (0= 0)
- o1 LUTKW (1 0) - g L. (20)
10 LUTWK (02 1)
11 [UTKK (135 1) 1 LUiE (a2
00 LUTKK (0> D)
01 01 LUTWK (1> 0) » 2 LU )
(Default) 10 LUTKW (0 1)
11 LUTWW (1-=21) ; LT {029
SDEND: source driving ending
0: source driver channels output 2-frame 0V at the end
1. source driver channels keep the last state at the end
CDI[3:0]: VCOM and data interval
CDI[3:0] | VCOM and Data Interval CDI[3:0] | VCOM and Dala Interval
0000 b 17 hsyne 1000 | 9
0001 16 1001 8
0010 15 1010 7
0011 14 1011 | 6
0100 13 1100 5
0101 12 1101 4
0110 11 1110 3
0111 10 (Default) 1111 2
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Internal
VCOM needs to be ready l
Veyne —l—lbefore source data output

|
|
Internal
t<v 3 I D e I D R R R N R R B O B R
|
= ‘ FTH T =g TN X" THUTL
DE '
VCOM! output
location 'F[fixed} - =
VCOM ] Frame (N) VCOM X ra?échJr}
|
[
Source data [ b4 N\ / Frame (N+1)
Frame (N) data
output T data
P | \ / N1
1CDI setting
(30) Low POWER DETECTION (LPD) (R51H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 0 1 0 0 0 1 51h
Detect Low Power 3 ] - - - - - 5 B PO loin

This command indicates the input power condition. Host can read this flag to learn the battery condition.
LPD: Internal Low Power Detection Flag

0: Low power input (VDD < 2.5V, 2.4V, 2.3V, or 2.2V, selected by LVD_SEL[1:0] in command LVSEL)
1: Normal status (default)

SPI LPD i 1st Read

csB ;

BUSY_N

(31) ENDVOLTAGE SETTING (EVS) (R52H)

Action WR|CD| D7 D6 D5 D4 D3 D2 D1 DO
) 0 | 0 0 1 0 1 0 0 1 0 [52h
54 Vorage Ssting 0 | 1 = r 5 ~ |VCEND | - BDEND[1:0] _ Jozh

This command selects source end voltage and border end voltage after LUTs are finished.
VCEND: VCOM end voltage selection

Ob: VCOM_DC 1b: floating
BDENDI[1:0]: Border end voltage selection

00b: OV 01b: OV 10b: VCOM_DC 11b: floating
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(32) TCON SETTING (TCON) (R60H)
Action W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
Set Gate/Source Non-overlap | 0 0 0 1 1 0 0 0 0 0 60h
Period 0 1 S2G[3:0] G2s[3:0] 22h

This command defines non-overlap period of Gate and Source.
S2G[3:0] or G2S[3:0]: Source to Gate / Gate to Source Non-overlap period

S2G[3.0] or G2S[3.0] Period S2G[3:0] or G2S[3:0] Period
0000 b 4 1000 b 36
0001 8 1001 40
0010 12 (Default) 1010 44
0011 16 1011 48
0100 20 1100 52
0101 24 1101 56
0110 28 1110 60
0111 32 17111 64

Period Unit = 667 nS.
<—— 1-line period —»

Source 4 X X
| 526 G2S | '
Sm R |
| S2G G2S |
G (n+1) = s T e

(33) RESOLUTION SETTING (TRES) (R61H)

Action WR|[cD [ D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 0 0 0 0 1
0 1 - s ; . - s HRES[O:8]

Set Display Resolution 0 1 HRES[7:3 0 0 | o0
0 1 T R Ty - VRES[9:8]
0 1 VRES[7:0]

This command defines resolution setting.

HRES[9:3]: Horizontal Display Resclution (Value range: 01h ~ 64h)
VRES[9:0]: Vertical Display Resolution (Value range: 001h ~ 258h)
Active channel calculation, assuming HST[9:0]=0, VST[9:0]=0:

Gate: First active gate =G0,
Last active gate = VRES[9:0] -1

Source: First active source = S0;
Last active source = HRES[9:3]°8 -1

Example: 128 (source) x 272 (gate), assuming HST[9:0]=0, VST[9:0]=0

Gale: First active gale =G0,
Last active gate =G271; (VRES[9:0] = 272, 272 — 1= 271)
Source: First active source = S0,
Last active source = S127; (HRES[9:3]=1€, 16"8 —1 = 127)
(34) GATE/SOURCE START SETTING (GSST) (R65H)
Action WR | CD D7 D6 D5 D4 D3 D1 DO
Q 0 0 1 1 0 0 1 0 1 E5h
0 1 - - - - - HST[9:8] 0oh
Sel Gale/Source Starl 0 1 HST[7 3] 0 0 | o0 Joon

0 | 1 gl ] & ] wah - VST[9:8] __ |oon
0 i VST[7:0] 00h

This command defines resolution start gate/source position.

HST[9:3]: Horizontal Display Start Position (Source). (Value range: 00h ~ 63h)

VST[9:0]:  Vertical Display Start Position (Gate). (Value range: 000n ~ 257h)

Example : For 128(Source) x 240(Gate)

HST[9:3] = 4 (HST[9:0] = 4*8 = 32),
VST[8:0] = 32
Gale: Firstactivegate = G32 (VST[2:0] = 32),
Last active gate = G271 (VRES[9:0] = 240, VST[S:0] = 32, 240-1+32=271)
Source: First active source = S32 (HST[9:0]= 32),
Last active source = S239 (HRES[S:0] = 128, HST[9:0] = 32, 128-1+32=239)
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(35) REVISION(REV) (R70H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 1 0 0 0 0 70
1 1 PROD_REV[23:16] FFh
1 1 PROD_REV[15:8] FFh
) - 1 1 PROD_REV[7:0] FFh
y |
LTiCH Revisin 1 1 LUT REV[23:16] FFh
1 1 LUT_REV[15:8] FFh
1 1 LUT _REV[7:0] FFh
1 1 CHIP_REV[7:0] 0Ch
The command reads the product revision, LUT revision and chip revision.
PROD_REV[23:0]: Product Revision. PROD_REV[23.0] is read from OTP address 0x0BDD ~ 0X0OBDF or 0x17DD ~ Ox17DF.
LUT_REV[23:0]: LUT Revision. LUT_REV[23:0] is read from OTP address 0xOBEQ ~ 0X0BE2 or Ox17EQ.~ Ox17E2.
CHIP_REV[7:0]: Chip Revision, fixed at 00001100b.
(36) GETSTATUS (FLG) (R71H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 0 1 1 1 0 0 0 1 71h
Read Flags PTL_ |2 PG Data_ 4
1 1 Flag ’C_ERR BUSYN | Fiag PON POF |BUSY_NJi:
This command reads the IC status.
PTL_Flag: Partial display status (high: partial mode)
I2C_ERR: 12C master error status
I’C_BUSYN: I2C master busy status (low active)
Data_Flag: Driver has already received all the one frame data
PON: Power ON status
POF: Power OFF status
BUSY_N: Driver busy status (low active)
(37) AUTO MEASURE VCOM (AMV) (R80H)
Action WR | CD D7 D6 D5 D4 D3 D2 D1 DO
: 0 0 1 0 0 0 0 0 0 0 80h
Automatically measure VCOM
y 0 1 - - AMVT[1:0] XON AMVS AMV AMVE [10h

This command triggers auto VCOM sensing mechanism.
AMVT[1:0]: Auto Measure VCOM Time

00b: 3s 01b: 5s (default)
10b: 8s 11b: 10s
XON: All Gate ON of AMV

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

AMVS: Source output of AMV

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

AMV: Analog signal

0: Get VCOM value with the VV command (R81h) (default)
1: Get VCOM value in analog signal. (External analog to digital converter)

AMVE: Auto Measure VCOM Enable (/Disable)

0: No effect (default)
1: Trigger auto VCOM sensing.
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(38) VCOM VALUE (VV) (R81H)
Action WR | CD D7 D6 D5 D4 D3 D2 D1 Do
0 | 0 1 0 0 0 0 0 0 1 |sth

Automatically measure VCOM

1 1 - VV[E:0] 00h
This command gets the VCOM value.
VV[6:0]: VCOM Value Output

VV[6:0] | VCOM Voltage (V) | VV[6:0] | VCOM Voltage (V) | VV[6:0] | VCOM Voltage (V)
000 0000b 0.10 001 1011b 1.45 0110110b -2.80
000 0001b -0.15 001 1100b -1.50 0110111b -2.85
000 0010b 0.20 001 1101b 1.55 011 1000b -2.90
000 0011b 0.25 001 1110b 1.60 011 1001b -2.95
000 0100b -0.30 001 1111b 1.65 011 1010b -3.00
000 0101b 0.35 010 0000b 1.70 0111011b -3.05
D00 0110b -0.40 010 0001b .75 011 1100b — 310
000 0111b -0.45 010 0010b -1.80 011 1101b -3.15
000 1000b -0.50 010 0011b -1.85 0111110b -3.20
000 1001b 055 010 0100b -1.90 011 1111b -3.25
000 1010b -0.60 010 0101b -1.95 100 0000b -3.30
000 1011b -0.65 01001100 | -2.00 100 0001b -3.35
000 1100b -0.70 0100111b -2.05 100 0010b -3.40
000 1101b 0.75 010 1000b 210 100 0011b -3.45
000 1110b -0.80 010 1001b 215 100 0100b -3.50
000 1111b 085 0101010b 220 100 0101b -355
001 0000b -0.90 010 1011b 2.25 100 0110b -3.60
001 0001b | 095 _ 0101100b |  -2.30 1000111b |  -3.65
001 0010b -1.00 010 1101b -2.35 100 1000b -3.70
001 0011b 1.05 010 1110b 2.40 100 1001b 375
001 0100b .10 0101111b 2.45 100 1010b -3.80
001 0101b 115 011 0000b -2.50 100 1011b -3.85
001 0110b 1.20 011 0001b 255 100 1100b -3.90
001 0111b 1.25 01100100 -2.60 100 1101b -3.95
001 1000b 1.30 011 0011b -2.65 100 1110b -4.00
001 1001b 1.35 011 0100b 2.70 100 1111b 4.05
001 1010b -1.40 011 0101b 2.75
(39) VCOM_DC SETTING (VDCS) (R82H)
Action wR|cp| b7 D6 D5 D4 D3 D2 Di DO
0 | o 1 0 0 0 0 0 1 0 Ja2n
e I " VDCS[6:0 00h

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

VDCS [6:0] | VCOM Voitage (V) | VDCS [6:0] | VCOM Voliage (V) | VDCS [6:0] | VCOM Voitage (V)
000 0000b -0.10 001 1011b 1.45 011 0110b -2.80
000 0001b -0.15 001 1100b 1.50 011 0111b -2.85
000 0010b -0.20 001 1101b 155 011 1000b -2.90
000 0011b 0.25 001 1110b 1.60 011 1001b 2.95
000 0100b .30 001 1111b .65 011 10100 -3.00
000 0101b .35 010 0000b 470 011 1011b 305
00001100 | 040 01000016 | 175 011 11000 310
000 0111b -0.45 010 0010b -1.80 011 1101b -3.15
000 1000b -0.50 010001 1b 1.85 011 1110b -3.20
000 1001b -0.55 010 0100b 1.90 011 1111b -3.25
000 1010b -0.60 010 0101b 1.95 100 0000b -3.30
000 1011b 0.65 010 0110b 2.00 100 0001b 3.35
000 1100b -0.70 0100111b -2.05 100 0010b -3.40
000 1101b 075 010 1000b 210 100 0011b 345
000 11100 -0.80 010 1001b -2.15 100 0100b -3.50
000 1111b -0.85 010 1010b -2.20 100 0101b -3.55
001 0000b -0.90 010 1011b -2.25 100 0110b -3.60
001 0001b -0.95 010 1100b -2.30 100 0111b -3.65
001 0010b 1.00 010 1101b 235 100 1000b -3.70
001 0011b 1.05 010 1110b 2.40 100 1001b 3.75
001 0100b .10 010 1111b 245 100 1010b 3.80
001 0101b 115 011 0000b 250 100 1011b 385
001 0110b 1.20 011 0001b -2.55 100 1100D -3.90
0010111b -1.25 011 0010b -2.60 100 1101b -3.95
001 1000b 1.30 011 0011b -2.65 100 1110b -4.00
001 1001b 1.35 011 0100b -2.70 100 1111b -4.05
001 1010b 1.40 011 0101b 275
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(40) PARTIAL WiNDOW (PTL) (RSOH)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
0 0 1 0 0 1 0 0 0 0 90h
0 1 - - - - - HRST[9:8]  |oon
0 1 HRST[7:3 0 0 | 0 0Ch
0 1 - | - | - - | - - HREDI[9:8] 03h
e 0 1 HRED[7:3 1 1 .ad 1Fh
Set Partial Window ) ] Z 1 Z N = - I - . VRST98] 0oh
0 1 VRST[7:0]
0 1 - | -1 -1 - 1 - 1 - | VRED®9S8]
0 1 VRED[7:0]
0 1 - -1 -1 - 1T -1 - | - |prscan]oin
This command sets partial window.
HRST[9:3]: Horizontal start channel bank. (Value range: 00h~63h)
HRED[9:3]: Horizontal end channel bank. (Value range: 00h~63h). HRED must be greater than HRST.
VRST[9:0]: \Vertical start line. (Value range: 000h~257h)
VRED[9:0]: Vertical end line. (Value range: 000h~257h). VRED must be greater than VRST.
PT_SCAN: 0: Gates scan only inside of the partial window.
1: Gates scan both inside and outside of the partial window. (default)
(41) PARTIAL IN(PTIN) (R91H)
Action W/R | C/D D7 D6 D5 D4 D3 DA DO
Partial In D 0 1 0 0 1 0 0 0 1 91h
This command makes the display enter partial mode.
(42) PARTIAL OUuT (PTOUT) (R92H)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Partial Out 0 0 1 0 0 1 0 0 1 0 92h
This command makes the display exit partial mode and enter normal mode.
(43) PROGRAM MODE (PGM) (RAOH)
Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Enter Program Mode 0 0 1 0 1 0 0 0 0 0 A0R
After this command is issued, the chip would enter the program mode.
After the programming procedure completed, a hardware reset is necessary for leaving program mode.
(44) AcCTIVE PROGRAM (APG) (RA1H)
Action W/R | C/D D7 D6 D5 D4 D3 D1 DO
Active Program OTP 0 0 1 0 1 0 0 0 0 1 Alh

Alter this command is transmilled, the programming state machine would be aclivated.
The BUSY_N flag would fall 1o 0 until the programming is completed.
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(45) READ OTP DATA(ROTP) (RA2H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
1 0 1 0 0 0 1 0 AZh

The data of address 0x000 in the OTP <
The data of address 0x001 in the OTP

Read OTP data for check

alal=l=lo
alalalalo

The data of address (n-1) in the OTP
1 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.

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

( Supply Power, Reset )

l

PGM command (into Program Mode)

l

DTM1 command (write data)

Apply VPP=7.75V, then wait 10 ms

k.

APG command (activate program)

Check BUSY_N=1, remove VPF, then
wait for VPP<3.0V

r

ROTP command (check data)

Fail

correctness ? Skip 0x0BFO™0x0BFF

Pass l

( Finish, Reset )

The seauence of programming OTP.

(46) CASCADE SETTING (CCSET) (REOH)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1
; 0 0 1 1 1 0 0 0 0
Set Cascade Option 0 ] - 5 - . - - TSEIX

This command is used for cascade.
TSFIX: Let the value of slave’s temperature is same as the master’s.
0: Temperature value is defined by internal temperature sensor / external LM75. (default)
1: Temperature value is defined by TS_SET[7:0] registers.
CCEN: Output clock enable/disable.
0: Output 0V at CL pin. (default)
1: Output clock at CL pin to slave chip.
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(47) POWER SAVING (PWS) (RE3H)

Action W/R | C/D D7 D6 D5 D4 D3 D2 D1 DO
Power Saving for VCOM & 0 0 1 1 1 0 0 0 1 1 E3
Source 0 1 VCOM_WI3:0] SD_WI[3:0] 00

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

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

VCOM_W[3:0]
—p .

VSYNC L
CPI[3:0]

A

VCOM < Frame N VCOM

Source —< Frame N Data >7

SD_WJ3:0]: Source power saving width (Unit: 660nS)

S2G[3:0] G2S[3:0]
Gate
Source : Line N Data Line (N+1) Data
5 -
SD_W[3:0]

(48) LVD VOLTAGE SELECT (LVSEL) (RE4H)

Action W/R | CD D7 D6 D5 D4 D3 D2 D1 Do
0 0 1 1 1 0 0 1 0 0 E4h
Select LVD Voltage 0 1 e - - = - - LVD SEL[0] o3
LVD_SEL[1:0]: Low Power Valtage selection
LVD_SEL[1:0] LVD value
00 <22V
01 <23V
10 <24V
11 < 2.5V (defaulf)

(49) FORCE TEMPERATURE (TSSET) (RE5H)

Action W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
Force Temperature Value for |0 0 1 1 1 0 0 1 0 1
Cascade 0 1 TS_SET[7:0]

This command is used for cascade to fix the temperature value of master and slave chip.

(50) TEMPERATURE BOUNDARY PHASE-C2 (TSBDRY) (RE7H)

Action W/R | CD D7 D6 D5 D4 D3 D2 D1 DO
Temperature Boundary Phase-| 0 0 1 1 1 0 0 1 1 1 E7
c2 I TSBDRY_PHC2[7:0] 00h

This command is used 1o set the temperature boundary to judge whether booster phase-C2 is applied or not.
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7. Electrical Characteristics

7.1. Absolute maximum rating

Parameter Symbol Rating Unit
Logic supply voltage VCI -0.3to +6.0 Vv
Logic Input voltage VIN -0.3 to VCI +0.3 V
Operating Temp range TOPR 0 to +40 oC
Storage Temp range TSTG -25 to+60 oC
Optimal Storage Temp TSTGo 23%2 oC
Optimal Storage Humidity| HSTGo 55+10 %RH

7.2. Display DC Characteristics
The following specifications apply for: VSS=0V, VCI=3.0V, TOPR =23°C

Parameter Symbol Conditions Min. Typ. Max. Unit
Single ground Vs - - 0 - Vv
/O supply Voltage V(I - 25 33 36 \Y
Digital/Analog supply voltage VDD 2.5 3.3 3.6
High level input voltage VIH - 0.7 VCl - \Y
Low level input voltage VIL - 0 - Vv
High level output voltage VOH I0H = 400uA VCI-04 - Vv
Low level output voltage VOL I0L =-400uA 0 - 0.4 Vv
Image update current lurpate 45 mA
Power panel (update) Puprnate 148.5 mW
Operating temperature 0 40 G {5
Storage temperature - - -25 60 &
Image update time at 25 C - - - 25 sec
DC/DC off
Deep sleep mode current Ive N_n clock - 2 5 uA
No input load
Ram data not retain
Your Reliable Display Panel and Touch Embedded Solution Enterprise
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Notes: 1. The typical power is measured with following transition from horizontal 2

scale pattern to vertical 2 scale pattern.

2. The deep sleep power is the consumed power when the panel controller
is in deep sleep mode.
3. The listed electrical/optical characteristics are only guaranteed under the

controller & waveform provided by YOURITECH.

7.3. AC Characteristics
7.3.1. MCU Interface Selection

Provides 3-wire/4-wire serial interface for command and display data transferred
from the MCU. The serial interface supports 8-bit mode. Data can be input/output
by clocks while the chip is active (CSB =LOW). While input, data are written in
order from MSB at the clock rising edge. When too many parameters are input, the

chip accepts only defined parameters, and ignores undefined ones.

7.3.2. 3 Wire SPI Format

Data / Command is recognized with the first bit transferred. Data are transferred in
the unit of 9 bits. To prevent malfunction due to noise, it is recommended to set the
CSB signal to HIGH every 9 bits. (The serial counter is reset at the rising edge of the

CSB signal.)

e | | L, |
A~
.
= M M
e 7 o o ] e o
L

Command 1st Parameter Write Last Parameter Write

Figure: 3-wire SP| write operation

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://www.youritech.com
info@youritech.com



\/ ’
W/OURIlech Product Specification ET125EP01-J

The MSB bit of data will be output at SDA pin after the 1st SCL falling edge, if the

1st input data at SDA is high.

| | L, ]
MﬂﬂMﬂﬂﬂ_ﬂﬂﬂﬂﬂﬂﬂﬂL JWﬂﬂﬂﬂﬂﬂ_
CeER e =t

S

e S-aw -y

Figure: 3-wire SPI read operation

7.3.3. 4 Wire SPIl Format
Data / Command is recognized with DC pin. Data are transferred in the unit of 8
bits. To prevent malfunction due to noise, it is recommended to set the CSB signal

to HIGH every 8 bits. (The serial counter is reset at the rising edge of the CSB

signal.

5ol | L, i
: JMHMH_MHML Jﬂﬂﬂﬂﬂﬂf_

Command Y st Parameter Write Last Parameter Wite
Figure: 4-wirc SPI writc operation

The MSB bit of data will be output at SDA pin after the CSB falling edge, if DC pin

is High.

= ) | L, R

ﬂﬂﬂﬂﬂﬂLﬂﬂMﬂﬂﬂLm

1st Read Last Read
Figure: 4-wire SPI read operation

Command
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7.3.4. 3 Wire Dual SPI Format

Data / Command is recognized with the first bit transferred at SDA. Data are transferred
in the unit of 5 SPI clocks. To prevent malfunction due to noise, it is recommended to set
the CSB signal to HIGH every 5 SPI clocks. (The serial counter is reset at the rising edge
of the CSB signal.) In 3-wire dual SPI mode, SDA and SDA1 are only input mode for data
write transmission.

s\ [\ [\ [

! 2 3 4 5 1 2 3 4 5 1 2 3 4 5

sDA —\DCADS XD4 X2 XD0 > pc XD6 X4 X02 X0 >——"pc X6 X4 XD2 XD0

spa1— x X7 Xos Xo3X o >—— x Xo7 X5 Xo3 Xpt >— x Xo7 Xos Xp3 Xo1 >—
ommp oo T R =

Command 1st Parameter Write 2nd Parameter Write

Figure: 3-wire dual SP| write operation

7.3.5. 3 Wire Dual SPI Format

Data / Command is recognized with DC pin. Data are transferred in the unit of 4 SPI
clocks. To prevent malfunction due to noise, it is recommended to set the CSB signal to
HIGH every 4 SPI clocks. (The serial counter is reset at the rising edge of the CSB signal.
) In 4-wire dual SPI mode, SDA and SDA1 are only input mode for data write

transmission.

cs8 \ [\ [\ [
DC _\ /

SCL /\J\J\!\ J O W W e M AL S N
spa —<06 XD4 Xp2 Xpo >—— 06 X4 Xp2 Xpo >——< D6 X4 XD2 XD0

spa1 —p7 Xps Xp3 X 01— 07 X0s X03 X 01— 07 X0s X03 X DL

Command 1st Parameter Write 2nd Parameter Write

Figure: 4-wire dual SPI write operation
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7.4. Timing Characteristics

ViH 7
CsB Tenw
VIL Y. ]
JTesy, Tsovew « Tos )

»

PR
?‘TSHW! | Tsiw | / \ / \_ _/_\ §Ce
scL SN ¢ I\

Tsos | Tsox
P < »
< >

— \ Vi
D/CX K D7 X D6 X: X DO X
Y

Figure: 3-wire Serial Interface Characteristics (Write mode)

SDA
(DIN)

=l

=
Tenw \
A Va

_Tess . Tscver o <
< »

VIH’\

CSB VIL
Tsurl| Tstr |f \ /’ J—\ Tsce

| iRty " N\

| Tsos| Tson
SDA Y
(DIN) } /

[ Tace —-» |« Toy

& y
SDA D7 D6 g DO
(DOUT) X B X

Figure: 3-wire Serial Interface Characteristics (Read mode)

Tesu

y
yY

Symbol Signal / Parameter Conditions Min. Typ. Max. Unit
Tess Chip select setup time 60 ns
TesH cSB Chip select hold time 65 ns
Tsce Chip select setup time 20 ns
Terw Chip select setup time 40 ns

Tscyew Serial clock cycle (Write) 100 ns
Tshw SCL "H" pulse width (Write) 35 ns
Tauw SCL “L" pulse width (Write) 35 ns

Tscycr = Serial clock cycle (Read) 230 ns
Tsur SCL "H" pulse width (Read) 60 ns
Tstr SCL “L" pulse width (Read) 60 ns
Tsos SDA Data setup time 30 ns
TsoH (DIN) Data hold time 30 ns
Tacc SDA Access time 230 ns
Ton (DOUT) Output disable time ] 12 ns
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¥
VIH
CcsB vIL | P ],f Terw® N\
4Tcss g Tscvow N « TocsH o
izt AR AR U B
/ 7
4 TDCS’ TocH
& \
DC E g:
// 1
Tsos| Tson
— 4
SDA E D7 K D6 X D5 X: X DO X
(DIN) Vi
Figure: 4-wire Serial Interface Characteristics (Write mode)
v
Vlﬁ\ 1 1;
CSB VIL % // ] Terw
Jcss Bl Tscver o «lcsH )
sSCL [‘TSHR ‘TSLFL fl_‘\_/_\_ _ﬂ \ Tsce
f! K // ?z
" TDCS: :TCCH 5
A y
DC E K
i /y A
<« T > T » |[Tg
& | ACC ACC // ‘ OH
S U D7 E D6 X D5 X: X DO
(DOUT) i v 4
Figure: 4-wire Serial Interface Characteristics (Read mode)

Symbol Signal / Parameter Conditions Min. Typ. Max. Unit
Tess Chip select setup time 60 ns
TesH ceR Chip select hold time 65 ns
Tsce Chip select setup time 20 ns
Teuw Chip select setup time 40 ns

Tscycw Serial clock cycle (Write) 100 ns
TsHw SCL “H" pulse width (Write) 35 ns
Tsiw sol SCL “L”" pulse width (Write) 35 ns

Tscver Serial clock cycle (Read) 230 ns
TsHr SCL "H" pulse width (Read) 60 ns
Tstr SCL “L" pulse width (Read) 60 ns
Tocs i DC setup time 30 ns
TocH DC hold time 30 ns
Tsos SDA Data setup time 30 ns
TsoH (DIN) Data hold time 30 ns
Tacc SDA Access time 230 ns
ToH (DOUT) Output disable time 15 ns
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8. Typical Operating Sequence
Normal Operation Flow

The flow chart below to update the EPD. The steps below refer to the flow chart in the
respective sections.

» EPD Driving Flow Chart

- - e e e @D

Start: To supply 2.3V — 3.6V on VDD/VDDA/VDDIO then wait VDD = 95% x (2.3V~3.6V) for at least> 1ms.
End: To remove 2.3V — 3.6V from VDD/VDDA/VDDIO to OV.
» ResetlC

End Reset IC: At this moment we will see RST_N= High, BUSY= High and VDD current is less than or equal to 34uA.
» Initialize IC

@ ool ool oo oew e
Gl NG

» Display

@D o cmen  TUEDDID e

BUSY=1 BUSY=1 Us¥=1 -

End Display: At this moment we will see VGH= VDD, VGL/VDH/VDHR/VDL=0V and VDD current is less than or equal
to 34uA.

» Deep Sleep

e

End Deep Sleep: At this moment we will see VDDDO is approximately equal to 0V and VDD current is less than or
equal to 1.1uA. Control pins defined as input types cannot be floating.
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9. Optical Characteristics

9.1. Specifications
Measurements are made with that the illumination is under an angle of 45 degree, the

detection is perpendicular unless otherwise specified

Symbol Parameter Conditions | Min Typ. Max | Units | Notes
R White Reflectivity White 30 35 - Yo 8-1
CR Contrast Ratio Indoor 3:1 - 8-2
GN 2Grey Level - DS+(WS-DS)*n(m-1) 8-3
T update | Image update time at 25 °C 25 - sec
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

9.2. Definition of Contrast Ratio
The contrast ratio (CR) is the ratio between the reflectance in a full white area (R1) and the

reflectance in a dark area (Rd):

R1: white reflectance Rd: dark reflectance
CR = R1/Rd

Display

]

A |

I

0 I

Ring light

:: i ey
= ~[
!

Detector

N

Your Reliable Display Panel and Touch Embedded Solution Enterprise

For more information about comprehensive display panel and touch embedded solution, welcome contact us at: https://iwww.youritech.com
info@youritech.com



W OURIlech

— B E R — Product Specification ET125EP01-J

9.3. Reflection Ratio

The reflection ratio is expressed as :

R = Reflectance Factor whicbowd X (L center ! L white board )

L ccnter 15 the luminance measured at center in a white area (R=G =B=1) . L witc board 18 the luminance of a standard white board. Both are

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

o~
12 o' clock
a / direction 90°

IV
/e

Viewing
direction

3 o clock

L/ // ™ direction 0°

9 o' clock
direction 180°

. 7
4

/

6 o' clock
direction 270° §

9.4. Bi-stability

The Bi-stability standard as follows:

Bi-stability Result
AVG MAX
24 hours
White state AL* - 3
Luminance drift
Black state AL# - 3
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10. Reference Circuit

CONNECT

=

WY 1

|
1t mw
ki MR b

MR

RS
LRE LRS
bams e
TENSTR
STV W -
SCL A0y T

15 Al
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11. Handling, Safety and Environmental Requirements

WARNING

The display glass may break when it is dropped or bumped on a hard surface.
Handle with care.

Should the display break, do not touch the electrophoretic material. In case of
contact with electrophoretic material, wash with water and soap.

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

Disassembling the display module can cause permanent damage and invalidate
the warranty agreements.

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

Data sheet status
Product specification | The data sheet contains final product specifications.
Limiting values
Limiting values given are in accordance with the Absolute Maximum Rating System
(IEC 134).
Stress above one or more of the limiting values may cause permanent damage to

the device.

These are stress ratings only and operation of the device at these or any other
conditions above those given in the Characteristics sections of the specification is
not implied. Exposure to limiting values for extended periods may affect device

reliability.

Application information

Where application information is given, it is advisory and dose not form part of
the specification.

Product Environmental certification

RoHS
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12. Reliability Test

NO Test items Test condition
I Low-Temperature T=-25°C, 240 h
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
5 = ; =40" s =80%., 2
High-Humidity Operation TSA0RC, BE=30%, 240k
¢ | High Temperature, T=50"C, RH=80%, 240h
High Humidity Storage Test in white pattern
7 Temperature Cycle 1 cyc_]e:[—?_; C 30min]—[+60 ° C 30 min] : 50 cycles
. Test in white pattern
. 765W/m?* for 168hrs.40 °C
8 sy - Re a 5
UV exposure Resistance Test in white pattern
Air+/-15KV Contact+/-8KV
(Test finished product shell, not display only)
9 ESD Gun Air+/-8KV:Contact+/-6KV
- (Naked EPD display, no including IC and FPC area)
Airt+/-4KV;Contact+/-2KV
(Naked EPD display, including IC and FPC area)

Note: The protective film must be removed before temperature test.
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13. Precautions

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

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

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

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

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

(6) High temperature, high humidity, sunlight or fluorescent light may degrade the EPD

panel’s performance. Please do not expose the unprotected EPD panel to high
temperature, high humidity, sunlight, or fluorescent for long periods of time.
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