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All-in-one driver with TCON for Color application

1. GENERAL DESCRIPTION

This driver is an all-in-one driver with timing controller for color application. The outputs have 1-bit
white/black and 1-bit red resolution output per pixel. The timing controller provides control signals for the
source driver and gate drivers.

The DC-DC controller allows to generate the source output voltage VSH/VSL (+/-6.4V~+/-15V). The chip

also includes an output buffer for the supply of the common electrode (VCOMAC or Y CQMDC). The system is
configurable through a 3-wire/4-wire (SPI) serial. \

2. FEATURES ®

u System-on-chip (SOC) for color application %

] Timing controller support several all resolution

- Normally, resolution 200x200

VSHR
X !and Right
%&0 utput gate dri

. Output dynamic range: VGH and VGL: +10~22V, -10V~-22V
. Up and Down shift capability
| Common electrode level
— AC-VCOM and DC-VCOM
—  Support sensing function (6-bit digital status)
—  Support LUT
u Charge Pump: On-chip booster and regulator
u Built in Frame memory maximum: (200x 200 x 1 bit) x 2 SRAM

u Built in temperature sensor:

—  On-Chip: -25~0°C & 30~50°C + 2.0°C, 0~30°C + 1.0°C / 10-bit status
—  Off-Chip: -55~125°C * 2.0°C/ 11-bit status (I1’C/LM75)

u Support LPD, Low Power detection (Vbb< 2.2V~2.5V)

2019/05/06 4 Rev. 0.01
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PLL : On-chip RC oscillator

3-wire/4-wire (SPI) serial interface for system configuration
Digital supply voltage: 2.3~3.6V

OTP: 6K-byte OTP for LUT

Partial update

Support cascade
Package-COG \?
Support HV(VGH/VSH/VSL/VSHR) power detection &\

FPC connector check %
CRC check mechanism @

OTP content protection %\

Support BIST (build-in self testymode %

Internal VOTP @

Extra 16 bytes reserved for u %QQ

S
&

2019/05/06 5 Rev. 0.01
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3. BLOCK DIAGRAM

BDR L
VCOM R G0 Gl G198 G199 SO S1 5198 $199
A BRR Dk e e O Y O U e
> VSH VSHR
Vcom| | Border Gate Driver ] Source Driver [« > vsL
] VGH
< > VGL
; A A T T A N\
Sensing ‘ %
AN
VDDIG—
VDDo—| TCON X Booster
VSS o— Frame memory
ol (00e00x2) & GDR
Regulator [ RESE
‘ W)
y \/ <
SAK S
) N 9)
ble N <‘\> VOTP
Control | (% ADC (RS L VPP
RST_N > 0 _
Interface NN
BUSY_N & ) N/ Ki \\ }O{C
N » SyncC
\?ow Powerf 7~ m\’\njstf
CsB » Dete P
SDA < > A\ —» VDD_18V
scL > <\ \\/\ —) -
DC > )
BS1 ) Veom M
cé@ 'Z\y
JD79653A
\\% g
\/ \/
TSCL TSDA
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Normal fype 1 (200x200.)

Gl
G3

GO
G2

RESOLUTION:
200x200

il

NODA
I19A
ISA
HOA
HSA
dLOA
AST AdA
SSA
aan
olaaa
vas
108
as0
oa

N 1Sd
N ASNngd
1sd
vasl
70S1
UHSA

3s3d
4dos
2¢dsO

Rev. 0.01

2019/05/06




fitipower

JD79653A

4. APPLICATION CIRCUIT
Q1
Si1308EDL
. s
CSB2 |- \csaz‘ ‘
GDR |
RESE
| 5 C2 |, 1uF/25v
VSHR =g g ! 2 20hm
TSCL | > TSCL
TSDA ¢ TSDA L
BUSY_N |- o > BUSY_N
RSTN - | RST_N Q
DC 5 | DC
CSB |3 | csB EPD VDD o
SCL 1 | scL 2 91uF/50V
SDA o | SDA 4 >
voDIo 1 AN P
VDD @ 2 D3
VSS 17 75 c6 % 03 RO503 41 MBRO503
vDD_18v | 18 CAy1uFr2sv 2V | 01uF
VOTP 19 ClHluF/25V
VSH 20 C7H1uFl25V l 1 %((\
veH |2, : A\\/w )
vsL | oo C8 \%%%?u N ((%\\ A\, =
veL |23 A\ \ \;\
24
VCOM S \) = ci11 = C10
; \ 1uF/50V 1uF/50V
%\\ R1 R2
R1 X
R0402 3- wire SPI
10K NC
BS (CS#, SDA, SCL)
R%foz 4-wire SPI
(DIC#, CS#, SDA, |NC 10K
1 SCL)
Option :temperature sensor £PD VDD
TSDA 2 L% éfﬁ A
TSCL R0402 R0402 R0402
U1l
1 8
= R R
ﬁgﬁn s[5
j = LM75 =
2019/05/06 8 Rev. 0.01
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5. APPLICATION POWER CIRCUIT

5.1 Power Generation

VGH : 15V ~ 20V

A

Buffer Buffer
N VSH:6.4V~15V 4 VSHR:2.4~15V

DC-DC Input Power
VOTP: 7.5V

Input Power
VDD: 2.3~ 3.6V
wo .,
VDD_18V: 1.8V
‘;ﬁ‘j;}’o% Gate Operation
DC-DC

peDe  x2

Buffer X3

o Xl

o
QA |
® %@) A VGL : -15V ~ -20V
2019/05/06 s
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6. PIN DESCRIPTION

6.1 Pin define
Pi ] I/O Armf
in Name Pin Type S Description
Serial Communication Interface
CSB I Type 5 Serial communication chip select.
SDA I/0 Type 4 Serial communication data input. “
SCL I Type 5 Serial communication clock input. m\
Serial communication Comman a v
L: Command
bC ! Type S H: data (default)
Connect to VDD if BS=High. \\XX
Control Interface
Global reset pi setCriormal pull high)
When RST¢ N b T drivepill reset. All register will reset
RST_N I Type 2 to defaul 2al er functidg will disable. SD output and
V(‘,Qm leaSed to f )
Rdicatés the dri \
=v0” : Dri ta’VCOM is transforming.
BUSY_N o Typel < ="1” (m\ t side can send command/data to
<) (N
Input intetface\setting~Select 3 wire/ 4 wire SPI interface
BS L: 4-wi
3Ike | ult)

TSCL

M external temperature sensor

TSDA %\\%

}&data for external temperature sensor

AN\

Master/Slave selection for cascade mode

Low: Slave

High: Master

In single-chip mode, MS should be connect to VDD

Output Driver

S[199:0] (0] - Source driver output signals.
G[199:0] (0] - Gate driver output signals.
Border
VBD[4:1] (0] - Border output pins. It outputs black WF.
VCOM GENERATOR
VCOM output. VCOM has follow four voltage state:
1. (-vCM_DC)v
VCOM (@) Type 1 2. (VSH-VCM_DC)
3. (VSL-VCM_DC) v.
4. Floating
Power Circuit
GDR ®) - This pin is N-MOS gate control.
RESE P - Current sense input for control loop.
FB P - Keep open
VGH P Type 5 Positive gate voltage
VGL P Type 4 Negative gate voltage.
VSH P Type 1 Positive source voltage
2019/05/06 10 Rev. 0.01
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Pin Name Pin Type Strllj/(gure Description
VSL P Type 1 Negative source voltage.
VSHR P Type 1 Positive source voltage for Red
Power Supply
VDDP P - DCDC power input
VDD P - Digital/Analog power.
VSS P - Digital ground
VSSA P Analog Ground
VDDIO P - 10 voltage supply QA
VDD 18V P - 1.8V voltage input &output N
VOTP P - OTP program power (7.5V) 2\ \\ A\
Reserved Pins
TP [21:0] 1/0 - Test pin ¥
SyncD 110 Type 4 | Cascade Data S|grlq\< />\\\\
SyncC 110 Type 4 | Cascade Clock sighah\\{ AV
Pckl [ Type 3 | Break panelghaskinpit. eave open if it is not used.
PckO [¢] Type 1 | Break pafeRchecRouput. Leavé&®dpen if it is not used.
Dummy 0 Type 1 Leav\‘@lel\\\\ MERA\\vd
Note: I: Input, O: Output, P: Power, D: Dummy, S: S > MOMark, Pl Po . Wower output,
I/O: Input / Output. PS: Power Setting, C: Capac

<&

2019/05/06 11 Rev. 0.01
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6.2 1/0 Pin Structure

Type 1 Type 2 Type 3
VCC VCC VCC
% Ru:200k Q) In
*{ » Out In
7 Ao
GND GND «\
POINN \N
Type 4 Type 5 ’
High V%§§§k <9
ﬂL‘/ % » In/Out | %@
01 %
(IN/OUT) GND é) @
\\w 4 NG \\E\Ry
6.3 Value of \:@

VCOM 1000hm
VGL 50hm TSCL 1000hm
VSHR 50hm BUSY N 1000hm
VGH 50hm BS 1000hm
VSH 50hm RESE 50hm
VOTP 50hm GDR 50hm
VDD 18V 50hm SDA 1000hm
VSSA 50hm SCL 1000hm
VDDIO 50hm CSB 1000hm
VSS 50hm DC 1000hm
VDDP 50hm RST N 1000hm
VDD 50hm SyncD 1000hm
VSL 50hm SyncC 1000hm
MS 1000hm PCKI 1000hm
TP [21:0] 1000hm PCKO 1000hm

2019/05/06
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7. SPI COMMAND DESCRIPTION

7.1 “3-Wire” Serial Port Interface

JD79653 use the 3-wire serial port as communication interface for all the function and command setting.

3-Wire communication can be bi-directional controlled by the “R/W?” bit in address field. JD79653 3-Wire
engine act as a “slave mode” for all the time, and will not issue any command to the 3-Wire bus itself.

Under read mode, 3-Wire engine will return the data during “Data phase”. The returned data should be
latched at the rising edge of SCL by external controller. Data in the “Hi-Z phase” will be ignored by 3-Wire
engine during write operation, and should be ignored during read operation also. Quring read operation,
external controller should float SDA pin under “Hi-Z phase” and “Data phase”. Xy

csB \.A // :
VIL
Tess | Tscvew . g SH

T w
«lscc
VIH TSLW
scL VLA Tshw
Tsps, | Tsp
SDA i D/CX

(DlN) VIL \j

D7
%enal interfage c (erte mode)

CSB o & Vi
™ rr%“ x\@ ; /N

TCSH TCHW

< TN SCYCR Q Q—_))
% TE‘\;&'K > «Tscc
S SH%NEL // N
JED%J3013§§j\>
NV

SDA VIH //

(DlN) VIL TAC T@H
//

SDA VIH

(DOUT) viL b7 X D6 XZ// X DO

3 pin serial interface characteristics (read mode)

CcsB

] [ [
wporose 1 [T LILFLALELFLALS SRS A N AR R AR AT A
/DICy

Driver)
sm?@m®@@®@@m47@W®@@@@@®::®m®@@®@@@

Command e — — ] parameter e — — -] parameter
~ ~-
CSB can be “H’between parameter/ CSB can be “H’between parameter/
command. And parameter/ command in parameter. And parameter/ parameter in
SCL and SDA are invalid during CSB="H". SCL and SDA are invalid during CSB="H".

2019/05/06 13 Rev. 0.01
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7.2 “4-Wire” Serial Port Interface

csB VIH /
VIL ]
// m —
Tess | Tscyew o y Tesh o Tchw
) . Tscc
scL S Tshw /
~ Tocs ~ Tocn
- ~ // \
oc X
Tsps | TspH

>
SDA Vil
(DIN) v % D7 k

CsB WAX 4
vt NN NN 1 , &c
_ Tcss sle Tscyew R \ N \AZQ:M

TSLW
VI < »

Tshw | 7 // N
Tocs O TocH| |
———> % ﬁ < >

SCL

/ y //
SR o7 X o )T %K

inserial interface characteristics(read mode)

csB “ ’7 ’7 ’7
moo oo L T L L L L T L

Driver)

o (o7)(09(0s)(01) (0302 (o1(p0) (o7 o0(o8)(o4}o3{z{os(or (o7 05(os){ 43/ o2)or)(09)

/

< Command e —— > arameter —— arameter
CSBcanbe “H” between parameter/ CSBcanbe “H” between parameter/
command. And SCL, SDA, D/C are invalid parameter. And SCL, SDA, D/C are
during CSB=" H” invalid during CSB=" H"
2019/05/06 14 Rev. 0.01
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8. SPI CONTROL REGISTERS:

8.1 Register Table

Following table list all the SPI control registers and bit name definition for JD79653A. Refer to the next
section for detail register function description.

Bit
Address|  command ey Th/ex] D7 | D6 | D5 | D4 | D3 | D2 | DL | DO | Code

w 0 0 0 0 0 0 0 0 00H

ROOH Panel setting (PSR) w 1 RES[1] RES[0] REG_EN BWR ub SHL A D_N RST_N OFh
w 1 - - - VCMZ | TS_AUTO ch{lE?sN r\k\&(; VC_LUTZ 09h

w 0 0 0 0 0 R < 5\\ (%\/ 1 01H

w 1 - - - - o~ \ \\ \\vbs EN | vDG_EN 0Ah

o Power setting (PWR) w 1 - VCOMiHy%I-N\W\GHI&/[O] VGHL_LV [1] | VGHL_LV [0] 39h
w 1 VSH [5] VsH4 \/ﬁH&\ SH [2] VSH [1] VSH [0] 39h

w 1 VSL [5] ‘\\&_ [4N \@@v VSL [2] VSL[1] VSL [0] 26h

w 1 OPTEN | VSHR 6] vsn—n({s( \{\W]) V&R 3] )@IR [2] | VSHR[1] | VSHRI0] 06h

RO2H Power OFF(POF) w 0 0 0 \\<) \Q 0 w 1 0 02H
Ro3H | Power off Sequence w 0 0 J N W\ N o (\§< /\) \({/ L L 03H
Seng®FS) | w | 1 | N R - | [

RO4H Power ON (PON) w 0 0 \ 0(\\J (‘J' @_ \0>\ > 0 0 04H

0

RO5H Power(F()),alEl\g?asure OA O\l M 0 (NQ)) 1 0 1 05H

NN 0 = N9) 0 1 1 0 06H

WAU] BT Nél BT_PFJ\&S\]/@_PHAM] BT_PHA[3] | BT_PHA[2] | BT_PHA[1] | BT_PHA[0] 17h

Ps|s| =
2
V7
/’—‘
A

Booster Soft Start

L6T PHE[T @(ﬁ@-ﬁf@]\ wwsﬁ/ BT_PHB[4] | BT_PHB[3] | BT_PHB[2] | BT_PHB[1] | BT_PHB[0] 17h

RO6H
P~ \ \;T\_PﬁC[S] BT_PHC[4] | BT_PHCI[3] | BT_PHC[2] | BT_PHCI[1] | BT_PHC[0] 17h

(BTST)

1 \ \\ 1 0 0 1 0 1 AS5h

ya)
.

<

=

~ 1((‘ WHC}% iﬂPHC[Z] FT_PHC[1] | FT_PHC[0] | FT_PHB[3] | FT_PHB[2] | FT_PHBI[1] | FT_PHB[0] 00h

w Y({\ \\] 0 0 0 1 1 1 07H
RO7H Deep Sleep(DSLP
P P ) w ‘\k\ A 0 1 0 0 1 0 1 ASh
Data Start w 0 0 0 0 1 0 0 0 0 10H
R10H transmissionl A\
(DTM1) w 1 # # # # # # # # 00H
w 0 0 0 0 1 0 0 0 1 11H
R11H Data Stop (DSP)
R 1 Data_flag
Display Refresh
w 0 0 0 0 1 0 0 1 0 12H
R12H (DRF)
Data Start w 0 0 0 0 1 0 0 1 1 13H
R13H transmission
2(DTM2) w 1 # # # # # # # # 00h
w 0 0 0 0 1 0 1 1 1 17H
R17H Auto sequence
(AUTO) w 1 Code[7] | Code[6] | Code[s] Code[4] | Code[3] | Code[2] | Codet] | Code[o] ASh
w 1 0 0 0 1 1 0 0 0 18H
R18H BIST w 1 0 0 0 0 0 0 0 0 00h
w 1 0 0 0 0 0 0 0 0 00h
w 1 0 0 0 1 1 0 0 1 19H
w 1 0 0 0 0 0 0 0 0 00h
w 1 W [7:3] 00h
R19H BIST_PS w 1 L[7:0] 00h
w 1 X1[7:3] | 0 | 0 | 0 00h
w 1 Y1[7:0] 00h
w 1 X2[7:3] | 1 | 1 | 1 00h

2019/05/06 15 Rev. 0.01
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W 1 Y2[7:0] ooh
w 0 0 0 1 0 0 0 0 0 20H
R20H LUT(chl)j'P/l?OM w 1 # # # # # # # # 00h
Roup | White to White LUT | W 0 0 0 ! 0 0 0 0 1 21H
(LUTWW) w 1 # # # # # # # # 00h
ooy | Black toWhite LUT | W 0 0 0 ! 0 0 0 1 0 224
(LUTBW/LUTR) w 1 # # # # # # # # 00h
Rosy | White toBlack LUT | W 0 0 0 ! 0 0 0 1 1 231
(LUTWB/LUTW) w 1 # # # # # # # # 00h
R24H Black to Black LUT W 0 0 0 1 0 0 1 \\ X‘: 0 24H
(LUTBB/LUTB) w 1 # # # # # # \\ # 00h
PaX
w 0 0 0 1 0 0 0\\ \ W 1 25H
W 1 Groupl M[2:0] “ \\ \\\égoupl N[2:0] 3ch
w 1 Group2 M[Z:%k \ \>Group2 N[2:0] 3ch
w 1 Group3 M[{\( />\\ RN Group3 N[20] 3ch
R25H Group frame rate w 1 g\r(m< />\B Group4 N[2:0] 3ch
w 1 yw\s\\wzzc};\ A\ PN Group5 N[2:0] 3ch
w 1 \\/QO\Q\M <( . Groups N[2:0] 3ch
w 1 \\\Qe\roupﬂﬁ[z 0] ((\ ( Group7 N[2:0] 3ch
w 1 (( \\\\Groups MI2:9) \\\ g \V Group8 N[2:0] 3ch
=) \>
w 0 0 0 1 1 0 26H
R26H Set LUT States ( b\\ » JN \\
(SET_GROUP) w 1 0 o\ = o p b\\o)j 0 0 0 00h
w 0 < 2 =/ 1 K \\ Q_ )) 0 1 0 1 2AH
w P - - - 00h
R2AH LUTC option NEAES x\ )
w <§ \\N A\\ ( __~ STATE_XON[7:0] 00h
\v\ \ \\1\ ((\) \ )\ STATE_XON[15:8] 00h
m \\ o~ 0 \\r/“ S~ | 1 | 0 0 0 0 30H
R30H PLL control (PLL) %
w ) 1 \\ \ N\ M[2:0] N[2:0] 3Ah
\%d
W 0 0 0 1 1 0 0 0 1 31H
R31H PLL mode selection f_\ \ /) -
w N\\ \\{ 0 0 0 0 0 0 PLL option 01h
w AR A 1 0 0 0 0 0 0 40H
Temperature Sensor
D10/TS[9] | D9/TS[8] | D8&TS[7] | D7/TS[6] | D6/TS[S] | DSTS[4] | D4TS[3] | D3TS[2
R40H Command (TSC) R\ (] (8] [7) (6] (5] 4] i3] 2]
R N | sy | owTsion DO
RalH | Temperature Sensor w 0 0 1 0 0 0 0 0 1 AlH
Calibration (TSE) w 1 TSE TO[3] TO[2] To[] TOO] 00h
w 0 0 1 0 0 0 0 1 0 42H
Rash | Temperature Sensor w 1 | WATTR[7] | WATTR[6] | WATTR[S] | WATTR[4] | WATTR[3] | WATTR[2] | WATTR[1] | WATTR[0] 00h
Write (TSW) w 1 WMSB[7] | WMSB[6] | WMSB[5] | WMSB[4] | WMSB[3] | WMSB[2] | WMSB[1] | WMSB[0] 00h
w 1 WLSB[7] | WLSB[6] | WLSB[5] | WLSB[4] | WLSB[3] | WLSB[2] | WLSB[1] | wLSB[0] 00h
w 0 0 1 0 0 0 0 1 1 43H
Temperature Sensor
R43H Read (TSR) R 1 RMSB[7] | RMSB[6] | RMSB[5] | RMSB[4] | RMSB[3] | RMSB[2] | RMSB[1] | RMSB[0]
R 1 RLSB[7] | RLSB[6] | RLSB[5] | RLSB[4] | RLSB[3] | RLSB[2] | RLSB[1] | RLSB[0]
w 0 0 1 0 0 0 1 0 0 44H
RA4H Panel ?F!gSCS)ChGCK - - —
REOH VCOM and DATA w 0 0 1 0 1 0 0 0 0 50H
interval setting (CDI) w 1 VBD[1] VBD[0] DDX[1] DDXI[0] CDI3] CDI[2] CDI[1] CDI[0] D7h
w 0 0 1 0 1 0 0 0 1 51H
R51H Lowe_r Power
Detection (LPD) R 1 GHD SHD SLD SHRD- LPD
; w 0 0 1 1 0 0 0 0 0 60H
R60H TCON setting
(TCON) w 1 S26G([3] S2G[2] S2G[1)- S2G[0] G2S[3] G2S[2] G2S[1] G2S[0] 22h
R61H Resolution w 0 0 1 1 0 0 0 0 1 61H
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s_etting(TRES) w 1 HRES(7) | HRES(6) | HRES(5) | HRES(4) | HRES(3) 00h
w 1 - VRES(8) 00h
w 1 VRES(7) | VRES(6) | VRES(5) | VRES(4) | VRES(3) | VRES(2) | VRES(1) | VRES(0) 00h
w 0 0 1 1 0 0 0 1 0 65H
RE5H Gate/Source Start W 1 S_start (7) | S_start (6) | S_start (5) | S_start(4) | S_start (3) 00h
Setting (GSST) w 1 gscan G_start [8] 00h
w 1 G_start (7) | G_start (6) | G_start (6) | G_start (4) | G_start (3) | G_start (2) | G_start (1) | G_start (0) 00h
w 0 0 1 1 0 1 0 0 0 68H
R68H Internal VOTP
w 1 Internal VOTP[7:0] 00h
w 0 0 1 1 1 0 0 “ 0 0 70H
e REVISION (REV) R 1 REV[7] REVI[6] REV[5] REV[4] REV[3] REV[&\ \@/[1] REV[0]
R 1 REV[15] | REV[14] | REV[13] REV[12] REV[11] /(hé%@\\, REV[08]
R 1 Vendor ID Q \&@REV
w 0 0 1 1 1 0 1 71H
R71H Status register(FLG) . ol %O AN % >
R 1 Con_fb | PTL_flag | PC_ERR Busya \J D25 PON POF BUSY_N
R7EH Read Reserved w 0 0 1 1 1 Vlﬁv 1 1 1 7FH
Bytes R 1 # # ;// \\\ \ N4 A # #
\#
R8oH | Auto Measure Vcom w 0 1 0 §g> \\/ 2/(\<§{%> 0 0 8oH
(AMV) w 1 - T AMVT[O] X Vs AMV AMVE 10h
& P
R8IH | Vcom Value (VV) d 2 ! NN 0 W[ o ! o
—~
R 1 - ( \\ ))VWS] v@ \vvﬁ\ N w2l VV[1] V0]
. ~—T
REH Vcom_DC Setting w 0 ‘/\’\ o) T\ N ° 1 0 82H
register(VDCS) w SR AL [ | vocse\[ vosyayocsisy | voesizy | voesp | vocsiol ooh
w (\\ﬁ >\<1 0 ,\\ \}) ) 0 0 0 0 90H
g \\ \\1\< />\> HRST[7:3] ﬂ\» 0 0 0 00h 00h
HRERJ;:3] 1 1 1 00h 00h
N\ R
Wi MY 1 AN D)) - VRSTIE] |  0oh
R90H |Partial Window (PTL)
\vﬂ ) 1 \ \\ \ VRST[7:0] 00h
v NN T T [ [ [ Jwews]|
w (\&k\\ hd VRED[7:0] 00h
w o\ / PT_SCA 00h
R91H Partial In(PTIN) w \\J 1 0 0 1 0 0 0 1 91H
R92H Partial Out(PTOUT) w % 1 0 0 1 0 0 1 0 92H
R94H CRCS w 0 1 0 0 1 0 1 0 0 94H
R95H CRCO w 0 1 0 0 1 0 1 0 1 95H
w 0 1 0 0 1 0 1 1 0 96H
R96H CRC status read R 1 CRC_MSBI[7:0]
R 1 CRC_LSB[7:0]
w 0 1 | 0 | 0 | 1 0 1 | 1 | 1 97H
R97H Write OTP key w 1 CRC_MSBI[7:0]
w 1 CRC_LSB[7:0]
RAOH |Program Mode(PGM) w 0 1 0 1 0 0 0 0 0 AOH
Active Program
RA1H (APG) w 0 1 0 1 0 0 0 0 1 AlH
w 0 1 0 1 0 0 0 1 0 A2H
RAZH Rea?R%TrTD;Data R 1 # # # # # # # #
REOH CASCADE setting w 0 1 1 1 0 0 0 0 0 EOH
(CCSET) w 1 - TSFIX CCEIN 00h
Set OTP w 0 1 1 1 0 0 0 0 1 E1H
RE1H program bank
(SET OTP BAN K) w 1 - LUT_bankO | reg_bank0 03h
RE3H Power saving w 0 1 1 1 0 0 0 1 1 E3H
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VCOM_W [ vVCOM_W | VCOM_W | vCOM_W
W 3l 2l 1 ol SD_WI[3] SD_ W[2] | SD_W[2] | SD_w[0] 00h
W 1 1 1 0 0 1 0 0 E4H
RE4H LVD voltage Select VD SEL | LvD SEL
W - 2 — 03h
1] [0]
W 1 1 1 0 0 1 0 1 ESH
RESH Force Temperature
w TS_SET[7] | TS_SET[6] | TS_SET[5] | TS_SET[4] | TS_SET[3] | TS_SET[2] | TS_SET[1] | TS_SET[0] 00h
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8.2 Register Description

R/W: 0:Write Cycle 1:Read Cycle
D/CX:0:Command/1:Data
D7~DO0:-:Don’t Care

8.2.1R00H (PSR): Panel setting Register

ROOH Bit
Inst/Para | R/IW | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PSR W 0 0 0 0 0 0 0 QA0 0 00H
151 \Q/
Parameter | " 1 RES[1] RES[0] | REG_EN BWR uD S}E\ @\ RST_N OFh
2nd \& 3
Parameter w 1 VCMZ TS_AUTO @% x ORG VC_LUTZ 09h

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

D

Description | -The command defines as : i%\\))
1* parameter k\ /(\\@
Bit Name Description
RS wn\s N
0 RST 1: nQ_effectdefault
—%252 OFF, Regist tg)are set to their default values, and
A% /BG/VCONKfloating
HD_N funefi \§ N4
1 N VO : I%% er data are kept, and SEG/BG/VCOM are kept
floal
(§§£§:§ CRouster an. (default)
PO\ Z netion
d 0: Shijft left; First data=Sn—Sn-1 —...—~S2—Last data=S1.

: Shift right: First data=S1—-S2 —...—Sn-1—Last data=Sn. (default)

UD function
0:Scan down; First line=Gn—-Gn-1 —...—~G2—Last line=G1.
1:Scan up; First line=G1—G2 —...—~Gn-1—Last line=Gn. (default)

Color selection setting
0: Pixel with B/W/Red. Run both LU1 and LU2. (default)
1: Pixel with B/W. Run LU1 only

REG_EN

LUT selection setting
0 : Using LUT from OTP(default)
1: Using LUT from register

7-6

RES[1,0]

Resolution setting
11: Display resolution is 200x200
Others: no define.

Notes:

1. When SHD_N become low, DCDC will turn off. Register and SRAM data will keep until VDD turn
off. SD output and VCOM will base on previous condition and keep floating.

2. When RST_N become low, driver will reset. All register will reset to default value. All of the
driver’s functions will disable. SD output and VCOM will base on previous condition and keep

floating.

2" parameter

2019/05/06
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Bit Name Description

VCOM status function
0 VC_LUTZ |0 : Display off, VCOM keep to power off
1 : Display off, VCOM is set to floating (default)

VCOM status function
1 NORG |0 : No effect (default)
1 : Expect refreshing display, VCOM is tied to GND

VGL power off status function

2 VGLTIEG |0 : Power off, VGL will be floating (default)
1 : Power off, VGL will be tied to GND Q
Temperature sensing will be activated autofyatisally one time
3 TS _AUTO |0 : Before enabling refresh, temperat %
1 : Before enabling booster, tempe ng on (default)
VCOM status function \ W
4 VCMZ |0 : No effect (default)

1: VCOM is always floafing

Priority of VCOM setting: VCMZ > NORG >

ResEion N S
N \ N\Z
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8.2.2 RO1H (PWR): Power setting Register

RO1H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PWR w 0 0 0 0 0 0 0 0 1 01h
1% Parameter | W 1 - - - - ; ; VDS_EN | VDG_EN 03h
nd VCOM_HV |- VGHL_LV | VGHL_LV | VGHL_LV | VGHL_LV
2" Parameter | W 1 - - X 3] 2] 1] (0] 0Ah
3" parameter | W 1 - - VSH [5] VSH [4] VSH [3] VSH [2] v& [1] VSH [0] 39h
4™ Parameter | W 1 - - VSL [5] VSL [4] VSL [3] VSL W VSL[0] 39h
5" Parameter 1 OPTEN | VSHR[6] | VSHR[5] | VSHR[4] | VSHR [3 V&{{\}QHR [1] | VSHR[0] 06h

NOTE: “-” Don'’t care, can be set to VDD or GND level %\ M
/>\<\
Description | -The command defines as : \\/
1st Parameter: NN “a P

Bit Name Descrlptlon
Gat r selection
0 VD gxternal VD GL pins. (VDNG_EN open)
Internal DCD func enerate VGH/VGL. (default)
\>
< Sourc sew
1 0+ nal s wer from VSH/VSL/VSHR pins.
/\ ¢ Inferal DG/DE function for generate VSH/VSL/VSHR (default)

Bit Name Description

« \\3 VGHL_LV Voltage Level.
% 0000: VGH=10 v, VGL=-10v
0001: VGH=11 v, VGL=-11v

0010: VGH=12 v, VGL=-12v
0011: VGH=13 v, VGL=-13v
0100: VGH=14 v, VGL=-14v
0101: VGH=15 v, VGL=-15v
3-0 VGHL_LV 0110: VGH=16 v, VGL=-16v
0111: VGH=17 v, VGL=-17v
1000: VGH=18 v, VGL=-18v
1001: VGH=19 v, VGL=-19v
1010: VGH=20 v, VGL=-20v
1011: VGH=21 v, VGL=-21v
1100: VGH=22 v, VGL=-22v
VCOM Voltage Level
0: VCOMH=VSH+VCOMDC (default)
4 VCOM_HV VCOML=VSL+VCOMDC
1: VCOMH=VGH
VCOML=VGL
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3rd Parameter: Internal VSH power selection for BAW LUT.
Bit | Name Description
Internal VSH power selection.

VSH[5:0] |[Voltage(V)| VSH[5:0] [|Voltage(V)| VSHI[5:0] Voltage(V)

000000 |00h 3.6 010110 |16h 8 101100 (2Ch 12.4

000001 |01h 3.8 010111 |17h 8.2 101101 (2Dh 12.6

000010 |02h 4 011000 |18h 8.4 101110 |2Eh 12.8

000011 |03h 4.2 011001 |19h 8.6 101111 |2Fh 13

000100 |04h 4.4 011010 |1Ah 8.8 | 110000 |30h 13.2

000101 |05h 4.6 011011 |1Bh 9 | 110001 |31h 13.4

000110 |06h 4.8 011100 |1Ch 9.2 | 110010 |32h 13.6

000111 |07h 5.0 011101 |1Dh 9.4 | 110011 |33h 13.8

001000 |08h 5.2 011110 |1Eh 9.6 110100 |[34h 14

001001 |09h 5.4 011111 |1Fh 9.8 | 110101 |35h 14.2

>0 VSH 001010 |0Ah 5.6 100000 |20h 10 | 110110 |36h 14.4
001011 |0Bh 5.8 100001 |21h 10.2 | 110111 |37h 14.6
001100 |0Ch 6 100010 |22h 10.4 111000 |38h 14.8
001101 |0Dh 6.2 100011 |23h 10.6 111001 |39h 15
001110 |OEh 6.4 100100 |24h 10.8 others 15
Q 001111 |OFh 6.6 100101 |25h 11
«Q\ 010000 | 10h 6.8 100110 |26h 11.2
§ Q 010001 |11h 7 100111 |27h 11.4
\ 010010 |12h 7.2 101000 |28h 11.6

010011 |13h 7.4 101001 [29h 11.8

010100 |14h 7.6 101010 |[2Ah 12

010101 |15h 7.8 101011 |2Bh 12.2

4th Parameter: Internal VSL power selection for B/W LUT.
Bit | Name Description
Internal VSL power selection.

VSL[5:0] | Voltage(V)| VSL[5:0] |Voltage(V)| VSL[5:0] | Voltage(V)

000000 | 00h -3.6 010110 | 16h -8 101100 |2Ch -12.4

000001 | 01h -3.8 010111 [ 17h -8.2 101101 |2Dh -12.6

5-0 VSL 000010 | 02h -4 011000 | 18h -8.4 101110 |2Eh -12.8

000011 | 03h -4.2 011001 | 19h -8.6 101111 |2Fh -13

000100 | 04h -4.4 011010 | 1Ah -8.8 110000 |30h -13.2

000101 | 05h -4.6 011011 | 1Bh -9 110001 |31h -13.4

000110 | 06h -4.8 011100 [ 1Ch -9.2 110010 |32h -13.6
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000111 | 07h -5.0 011101 | 1Dh -9.4 110011 [33h -13.8

001000 | 08h -5.2 011110 | 1Eh -9.6 110100 |34h -14

001001 | 09h 5.4 011111 | 1Fh -9.8 110101 |35h -14.2

001010 | OAh -5.6 100000 | 20h -10 110110 |36h -14.4

001011 | 0Bh -5.8 100001 | 21h -10.2 110111 |37h -14.6

001100 | OCh -6 100010 | 22h -10.4 111000 |38h -14.8
001101 | ODh -6.2 100011 | 23h -10.6 111001 |39h -15
001110 | OEh -6.4 100100 | 24h -10.8 others -15

001111 | OFh -6.6 100101 | 25h -11

010000 | 10h -6.8 100110 | 26h -11.2

010001 | 11h -7 100111 | 27h -11.4

010010 | 12h -7.2 101000 | 28h -11.6

010011 | 13h -7.4 101001 | 29h -11.8

010100 | 14h -7.6 101010 | 2Ah -12

010101 | 15h -7.8 101011 | 2Bh -12.2

5th Parameter: NN, (@AM

Bit Name Description
hterRal ¥SHR power selection. \\ W\

VSHR[5:0] [Voltage(V)| VSHRI[5:0] |Voltage(V)| VSHR[5:0] | Voltage(V)

000000 |00h 24 010110 |16h 6.8 101100 (2Ch 11.2

Q 000001 {01h 2.6 010111 |17h 7 101101 (2Dh 11.4
Q 000010 |02h 2.8 011000 |18h 7.2 101110 |2Eh 11.6
Q 000011 {03h 3.0 011001 |19h 7.4 101111 |2Fh 11.8

% § 000100 |04h 3.2 011010 |1Ah 7.6 110000 (30h 12

000101 |05h 34 011011 |1Bh 7.8 110001 (31h 12.2

000110 |06h 3.6 011100 |1Ch 8 110010 [32h 12.4

000111 |07h 3.8 011101 |1Dh 8.2 110011 |33h 12.6

5-0 VSHR 001000 |08h 4 011110 |1Eh 8.4 110100 |(34h 12.8

001001 |09h 4.2 011111 |1Fh 8.6 110101 [35h 13

001010 [0Ah 4.4 100000 |20h 8.8 110110 |36h 13.2

001011 [0Bh 4.6 100001 [21h 9 110111 |37h 13.4

001100 [OCh 4.8 100010 |22h 9.2 111000 |38h 13.6

001101 [ODh 5 100011 {23h 9.4 111001 |39h 13.8

001110 [OEh 5.2 100100 [24h 9.6 111010 |3Ah 14

001111 |OFh 5.4 100101 [25h 9.8 111011 [3Bh 14.2

010000 |10h 5.6 100110 |26h 10 111100 [3Ch 14.4

010001 |11h 5.8 100111 {27h 10.2 111101 [3Dh 14.6

010010 |12h 6 101000 |28h 10.4 111110 |(3Eh 14.8
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OPTEN=1:enable step -0.1 voltage selection(2.4~15V)
Internal VSHR power selection for Red LUT.

Bit Name Description
Internal VSHR power selection.

VSHR[6:0] |Voltage(V)| VSHR[6:0] |Voltage(V)| VSHR[6:0] [Voltage(V)

0000000 | 00h 24 0011101 {1Dh 53 0111010 | 3Ah 8.2

0000001 |01h 25 0011110 {1Eh 54 0111011{3Bh 8.3

0000010 | 02h 2.6 0011111 | 1Fh 5.5 0111100 |3Ch 8.4

0000011 |03h 2.7 0100000 | 20h 5.6 0111101 |3Dh 8.5

0000100 | 04h 2.8 0100001 |21h 5.7 0111110 |3Eh 8.6

0000101 |05h 2.9 0100010 |22h 5.8 0111111 |3Fh 8.7

0000110 |06h 3 0100011 {23h 5.9 1000000 | 40h 8.8

0000111|07h 3.1 0100100 | 24h 6 1000001 |41h 8.9

0001000 | 08h 3.2 0100101 {25h 6.1 1000010 |42h 9

0001001 |09h 3.3 0100110 26h 6.2 1000011 |43h 9.1

0001010 |0Ah 34 0100111[27h 6.3 1000100 |44h 9.2

0001011 {0Bh 35 0101000 | 28h 6.4 1000101 |45h 9.3

0001100 |0Ch 3.6 0101001 |29h 6.5 1000110|46h 9.4

0001101 |0Dh 3.7 0101010 [ 2Ah 6.6 1000111|47h 9.5

0001110 |0OEh 3.8 0101011 {2Bh 6.7 1001000 |48h 9.6

72
7=

A SHR ||0001111 |OFh 3.9 0101100 |2Ch 6.8 1001001 |49h 9.7

«Q\ < 0010000 | 10h 4 0101101 {2Dh 6.9 1001010 |4Ah 9.8

0010001 |11h 4.1 0101110|2Eh 7 1001011 |4Bh 9.9

0010010 |12h 4.2 0101111 |2Fh 71 1001100 |4Ch 10

0010011 |13h 4.3 0110000 | 30h 7.2 1001101 |4Dh 10.1

0010100 | 14h 4.4 0110001 |31h 7.3 1001110|4Eh 10.2

0010101 | 15h 4.5 0110010|32h 7.4 1001111 |4Fh 10.3

0010110 |16h 4.6 0110011|33h 7.5 1010000 | 50h 10.4

0010111 {17h 4.7 0110100 |34h 7.6 1010001 |51h 10.5

0011000 | 18h 4.8 0110101|35h 7.7 1010010|52h 10.6

0011001 | 19h 4.9 0110110|36h 7.8 1010011|53h 10.7

0011010 | 1Ah 5 0110111{37h 7.9 1010100 | 54h 10.8

0011011 |1Bh 5.1 0111000 | 38h 8 1010101 |55h 10.9

0011100 |1Ch 5.2 0111001 |39h 8.1 1010110 56h 1"

1010111 |57h 111 1100101 |65h 12.5 1110011 |73h 13.9

1011000 |58h 11.2 1100110 [66h 12.6 1110100 |74h 14

1011001 |59h 11.3 1100111 |67h 12.7 1110101 |75h 14.1
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1011010 |5Ah| 11.4 1101000 |68h 12.8 1110110 |76h 14.2

1011011 |5Bh| 115 1101001 |69h 12.9 1110111 |77h 14.3

1011100 [5Ch| 11.6 1101010 |6Ah 13 1111000 |78h 14.4

1011101 [5Dh| 11.7 1101011 (6Bh| 13.1 1111001 |79h 14.5

1011110 |5Eh| 11.8 1101100 |[6Ch| 13.2 1111010 |7Ah| 14.6

1011111 |5Fh 11.9 1101101 (6Dh| 13.3 1111011 |7Bh| 14.7

1100000 | 60h 12 1101110 |6Eh| 13.4 1111100 |7Ch| 14.8

1100001 |61h 12.1 1101111 |6Fh 13.5 1111101 |7Dh 14.9

1100010 | 62h 12.2 1110000 |70h 13.6 1111110 |7Eh 15

1100011 |63h 12.3 1110001 [71h 13.7 others

=5t
KV e
ROR:-\a

NN

PraN
N\

g QP

RestrichOn NN N\

%\ N
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8.2.3 RO2H (POF): Power OFF Command

RO2H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
POF W 0 0 0 0 0 0 0 1 0 02H
NOTE: “-” Don’t care, can be set to VDD or GND level
Description -The command defines as :
® After power off command, driver will power off base on power off sequence.
® After power off command, BUSY_N signal will drop from high to low.\When finish the
power off sequence, BUSY_N singal will rise from low to hi
® Power off command will turn off charge pump, T-con, sour e er, VCOM,
temperature sensor, but register and SRAM data will nt .
® SD output and VCOM will base on previous conditioR! hayve two conditions: Ov or
floating.
NN i &\&
Restriction | This command only active when BUSYYN ="1". QNN >

@

2019/05/06
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8.2.4 RO3H (PFS): Power off Sequence Setting Register

RO3H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PFS w 0 0 0 0 0 0 0 1 1 03H
st T_VDS_OFF|T_VDS_OFF
1> Parameter W 1 - - [ (0] - - 00h

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

Description -The command defines as :
1+ Parameter:

i\\
Bit Name Description

00: 1 frame (defautt V\\
) 01: 2 frame
T eamme N
%\\>\% %
& @\\g
NN
&/

_ (-
Restriction A ) (N
\
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8.2.5 RO4H (PON): Power ON Command

RO4H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PON W 0 0 0 0 0 0 1 0 0 04H
NOTE: “” Don't care, can be set to VDD or GND level

Description -The command defines as :

® After power on command, driver will power on base on power on sequerge.
® After power on command, BUSY_N signal will drop from high to | en finishing the
power on sequence, BUSY_N signal will rise from low to hj

N\
Restriction This command only active when BUSY_N = “1”. SN N\ Y
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8.2.6 RO5H (PMES): Power ON Measure Command

RO5H Bit
Inst/Para R/W | DICX D7 D6 D5 D4 D3 D2 D1 DO Code
PMES w 0 0 0 0 0 0 1 0 1 05H

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

Description -The command defines as :

m If user wants to read temperature sensor or detect low power in power of\mode, user has to
send this command. After power on measure command, driver willgwitek on relevant
commend with Low Power detection (R51H) and temperatur a R40H).

Restriction | This command only active when BUSY N = “1”. ~ N\ W

2019/05/06
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8.2.7 RO6H (BTST): Booster Soft Start Command

RO6H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
BTST w 0 0 0 0 0 0 1 1 0 06H
1% Parameter | W 1 |BT_PHA[7]|BT_PHA[6]|BT_PHA[5] | BT_PHA[4]| BT_PHA[3] |BT_PHA[2] | BT_PHA[1] | BT_PHA[0] 17h
2" parameter | W 1 |BT_PHB[7]|BT_PHB[6]|BT_PHBI[5] | BT_PHB[4]| BT_PHB[3] |BT_PHB[2] | BT_PHB[1] | BT_PHB[0] 17h
3" parameter | W 1 BT_PHC[5] |BT_PHCI[4] | BT_PHC[3]|BT_PHC[2] | BT PHC[1] BT_PHCI0] 17h
NOTE: “” Don't care, can be set to VDD or GND level
-The command define as follows: \/
1st Parameter: \
/)\
Bit Name Descrlptlon
2-0
Driving :
strength of <
pha
5-3

Descrj (\4

perlo

—olre
“Soft sta N\ QmS(default)

\ 20mS

/ 30mS

1: 40mS

2nd Paramete

\&\J

Bit

Name

Description

5-3

Driving
strength of
phase B

000: period 1
001: period 2
010: period 3
011: period 4
100: period 5
101: period 6
110: period 7
111:

period 8 (default)

000:
001:
010:
011:

Strength 1
Strength 2

Strength 4
100: Strength 5
101: Strength 6
110: Strength 7
111: Strength 8

Strength 3 (default)

Soft start

period of phase

B

00: 10mS (default)
01: 20mS
10: 30mS
11: 40mS

2019/05/06
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3rd Parameter:

Bit Name Description
000: period 1

o 001: period 2
Minimum OFF 1410 period 3

time setting of |011: period 4

20 GDR in phase |100: period 5

C 101: period 6

.. 110: period 7
Description 111: period 8 (default)

000: Strength 1
001: Strength 2

Driving 010: Strength 3 (default) \y
011: Strength 4
5-3 strength of 100: Strength 5
phase C 101: Strength 6 “

110: Strength 7 (
111: Strength 8 ,\\

/>\<<\
Restriction |--This command only active when BUSYXQT\Q};N\\// //
Y
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8.2.8 RO7H (DSLP): Deep Sleep Command

RO7H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
DSLP W 0 0 0 0 0 0 1 1 1 07H
1% Parameter | w 1 1 0 1 0 0 1 0 1 ABh

NOTE: ““” Don’t care, can be set to VDD or GND level

Description The command define as follows
After this command is transmitted, the chip would enter the dee K save power.

The only one parameter is a check code, the comm
OxAS.

Restriction | This command only active when BUSY_J\J\/(W\\\ )
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8.2.9 R10H (DTM1): Data Start transmission 1 Register

R10H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
DTM1 W 0 0 0 0 1 0 0 0 0 10H
1° Parameter W 1 KPixell KPixel2 KPixel3 KPixel4 KPixel5 KPixel6 KPixel7 KPixel8 00h
2" Parameter | w 1 00h
W 1 00h

A

Mt Parameter w 1 KPixel(n-7) | KPixel(n-6) | KPixel(n-5) | KPixel(n-4) | KPixel(n-3) | KPixel W KPixel(n) 00h

NOTE: “” Don’t care, can be set to VDD or GND level

RN\

Description | The command define as follows:

The register is indicates that user start to trans
transmission complete, user must send co
data/VCOM for panel.

In Program mode, t m rites “OT

A
rite to SRAM. While data

n chipwill start to send

ng

for programming.

Restriction (\(( \ \ \\

& @\%
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8.2.10 R11H (DSP): Data Stop Command

R11H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DSP w 0 0 0 0 1 0 0 0 1 11H
1% Parameter | R 1 | Data_flag

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

Description -The command defines as :

mWhile finished the data transmitting, user must send this command 0 nd read Data_flag
information.

1st Parameter:
Bit Name Descrlptlon

7 0: Driver d|dntre

- 1: Driver has the ong frame data.
) mands %ﬁﬂag 1, BUSY_N
f panel

Restriction This command oa@/ac‘ﬁyémnen BUSY_N=" ‘}\'\ \\\/
\/

After “Data Start” (10h) or “Data §
signal will become “0” and t ‘
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8.2.11 R12H (DRF): Display Refresh Command

R12H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DRF w 0 0 0 0 1 0 0 1 0 12H

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

Description -The command defines as :
mWhile users send this command, driver will refresh display (data/VCOM) base on SRAM data
and LUT. After display refresh command, BUSY _N signal will bec 4

X
Restriction This command only actives when BUSY_N = “1” NN
N\~
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8.2.12 R13H (DTM2): Data Start transmission 2 Register

R13H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
DTM2 w 0 0 0 0 1 0 0 1 1 13H
1% Parameter w 1 KPixell KPixel2 KPixel3 KPixel4 KPixel5 KPixel6 KPixel7 KPixel8 00h
2" Parameter | w 1 00h
W 1 x 00h
|\/|th Parameter w 1 KPixel(n-7) | KPixel(n-6) | KPixel(n-5) | KPixel(n-4) | KPixel(n-3) | KPixe W KPixel(n) 00h

NOTE: “” Don’t care, can be set to VDD or GND level

\

Description

The command define as follows:

The register is indicates that user start to tran
transmission complete, user must send co

data/VCOM for panel.

Q)

<\

“ A%
e\wite to SRAM. While data

n chip.will start to send

Restriction

<<

AN

2019/05/06
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8.2.13 R17H (AUTO): Auto Sequence

R17H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
Auto Sequence W 0 0 0 0 1 0 1 1 1 17H
1% Parameter w 1 Code[7] Code[6] Code[5] Code[4] Code[3] Code[2] Code[1] Code[0] A5h

Description | The command can enable the internal sequence to execute several commands continuously. The
successive execution can minimize idle time to avoid unnecessary pow: consumptlon and
reduce the complexity of host’s control procedure. The sequence con i everal operations,
including PON, DRF, POF, DSLP.

AUTO (0x17) + Code(0xA5) = (PON—DRF—POF) &
AUTO (0x17) + Code(OxA7) = (PON—»DRF—»POF

Restriction | This command only actives when BUSY¢N E\M \\\/ \< PN

ng

R
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8.2.14 R18H (BIST): BIST mode Command

RO7H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
BIST w 0 0 0 0 1 1 0 0 0 18H
1% Parameter | w 1 1 0 1 0 0 1 0 1 ABh
2" parameter | w 1 1 0 1 0 0 1 0 1 ABh

NOTE: ““” Don’t care, can be set to VDD or GND level

Description

A
-The command define as follows: »\?
This command use only BWR mode. &\
® 1st Parameter: (BIST once) %
This parameter is a check code. <\
After this parameter is transmitted, the chi %& BISTanode, and display build-in
\=$j "PS)c nd.
The command would be excited if chagk-cQds .
While finished the BIST flow e< : Wi a
The flow as below: %
PON—-DTM—P8P
NS\ NN

pattern which could be decided by user

~

* BIST pattern

P -

® 2nd Parameter: (BIST auto run)
This parameter is a check code.

After this parameter is transmitted, the chip would enter the BIST mode, and display build-in
pattern auto run.

The command would be excited if check code = OxA5.
The BIST auto run flow will be stop when the check code =0x00.

2019/05/06
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The flow as below:
PON—-DTM—DSP—DTM—DSP—...-DTM—DSP—POFF (check code =0x00 )

Check
pattern

S
\\Q ite pgttern v Red pattern

: N

(X1, Y1)
—>
(X2,Y2
check pattern 2
* BIST pattern (repeat)
Restriction -This command only actives after hardware reset.

- The BUSY flag would change state from 0 to 1 while the command is completed
- The DEBUG]6] pin is HW pin control(only auto run)
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8.2.15 R19H (BIST_PS): Pattern Selection in BIST

R19H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
Auto Sequence W 0 0 0 0 1 1 0 0 1 19H
1% Parameter | w 1 ; ; ; ; ; BSIT_PS[2:0] 00h
2" parameter | w 1 W [7:3] ; 00h
3" parameter | w 1 L[7:0] 00h
4™ Parameter | w 1 X1[7:3] 0 \\\ 0 00h
5" parameter | w | 1 Y1[7:0] « %\\7 00h
A\
6" Parameter | w 1 X2[7:3] AQ\\{\ N 1 00h
7" Parameter | w 1 Yzwv 00h

CNVY

Description | The command can decide which BIST patt \@Jld\ﬁke to sh
1* Parameter
000: check pattern

001: Black pattern
010: White pattern
011: Red pattern
100: check patt

Note: R!@
’l

X2[7:3]: Black block X end point
Y2[7:0]: Black block Y end point

w
‘0 N

(X1, Y1)

(X2, ¥2)

H BN
Note:

1W>H2>W=W/4
2L>VI2>L=V/4
3.X2> X1

4Y2>Y

Restriction | This command only actives when BUSY_N = “1”.
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8.2.16 R20H (LUTC): LUT for Vcom

R20H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTC w 0 0 0 1 0 0 0 0 0 20H
1% parameter W 1 Group repeat times[7:0] 00h
2" Parameter W 1 level selection1-1 [1:0] Frame Number1-1 [5:0] 00h
3" Parameter W 1 level selection1-2 [1:0] Frame Number1-2 [5:0] 00h
4™ Parameter W 1 level selection2-1 [1:0] Frame Number2-1 [5:0] 00h
5™ Parameter W 1 level selection2-2 [1:0] Frame Number2-2 [5:0] 00h
6" Parameter W 1 State 1 repeat times|[7:0] 00h
7" Parameter W 1 State 2 repeat times[7:0] A\ \ S\ \ 2> 00h
814" nd O
Parameter W ! 27 group <\\ \g 00h
Parameter w 1 37 gro 00h
w 1 ro 00h
SRy
50"~56"
Parameter W ! k\\@ M //ﬁ\v 00h
NOTE: “” Don't care, can be set to VDD or GND Ieve\Q\\ NN \\ ®
> N\
Description -This command builds up VC L
This LUT includes 8 ki fg each gro ;as above.
Each Group is diyi tesand “Group {\N\IMber”. Each state made up 2 phases.
evel selection”, and “Frame Number”.
R phase (statel & state 2)
« I=r) tl \v
\\Biy s 2,9,165 }oup repeat times
066b: No repeat
0 01b~1111 1111b: 1~255 times
Bytes 3~6,10~13,17~20, 24~27, 31~ 34 Level Selection.
[D7:D6]: Level Selection.
00b:-VCM_DC
01b:VSH-VCM_DC(VCOMH)
10b:VSL -VCM_DC(VCOML)
11b:Floating
[D5:DO0]: Number of frames (statel & state 2)
00 0000b~11 1111b: 0~63 times
Bytes 7~8,14~15,21~22,28~29,35~36,.... :repeat times (statel & state 2)
0000 0000b: No repeat
0000 0001b~1111 1111b: 1~255 frames
If BWR=0(BWR mode),all 8 groups are used.
If BWR=1(BW mode),only 6 groups are used.
Restriction
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8.2.17 R21H (LUTWW): W2W LUT

R21H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTWW W 0 0 0 1 0 0 0 0 1 21H
1% parameter W 1 Group repeat times[7:0] 00h
2" Parameter W 1 level selection1-1 [1:0] Frame Number1-1 [5:0] 00h
3" Parameter W 1 level selection1-2 [1:0] Frame Number1-2 [5:0] 00h
4™ Parameter W 1 level selection2-1 [1:0] Frame Number2-1 [5:0] 00h
5™ Parameter W 1 level selection2-2 [1:0] Frame Number2-2 [5:0] 00h
6" Parameter W 1 State 1 repeat times|[7:0] 00h
7" Parameter | w 1 State 2 repeat times[7:0] A\ \\ N\ 00h
th_, 4th N>
Pa81ra nlwiter w 1 2" group - O\\\\g 00h
th th
e | W | g O\
A\
W 1 }Wﬁv 00h
36"~42" =
Parameter W ! k\\@ M /A@ 0oh

Description

N

NOTE: “” Don't care, can be set to VDD or GND Ieve&Q\\ )Y \\ ®
~ -\

i RNingludes 6 kinds of groups; each group

-This command builds LUTWWfor - Whi
is of 7 bytes, as above
Each group is divi es and “Group\Repega Ber’. Each state made up 2 phases. And
each phase is ¢ i h gelection”, and “Frame Number”.
GFC es.
phase.

mOOb: No repeat
0001b~1111 1111b: 1~255 times

Bytes 3~6,10~13,17~20, 24~27, 31~ 34 Level Selection.
[D7:D6]: Level Selection.

00b: GND

01b: VSH

10b: VSL

11b: VSHR
[D5:DO0]: Number of frames (statel & state 2)

00 0000b~11 1111b: 0~63 times

Bytes 7~8,14~15,21~22,28~29,35~36,.... :repeat times (statel & state 2)
0000 0000b: No repeat
0000 0001b~1111 1111b: 1~255 frames

If BWR=0(BWR mode), LUTWW is not used.
If BWR=1(BW mode), LUTWW is used.

Restriction

2019/05/06
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8.2.18 R22H (LUTBW/LUTR): Black to White LUT or Red LUT Register

R22H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTBW/LUTR| W 0 0 0 1 0 0 0 1 0 22H
1% parameter W 1 Group repeat times[7:0] 00h
2" parameter W 1 level selection1-1 [1:0] Frame Number1-1 [5:0] 00h
3" Parameter W 1 level selection1-2 [1:0] Frame Number1-2 [5:0] 00h
4™ Parameter W 1 level selection2-1 [1:0] Frame Number2-1 [5:0] 00h
5™ Parameter W 1 level selection2-2 [1:0] Frame Number2-2 [5:0] 00h
6" Parameter W 1 State 1 repeat times[7:0] 00h
7" Parameter | W 1 State 2 repeat times[7:0] AN\ \\ D\ 00h
gih—14M » \g >
Parameter W ! 2" group ﬁ\ \ oon
th th
?
o w 1 y%{o\u}‘v PN 00h
50"~56
Parameter w ! N % g}éup @v N 00h

Description -

NOTE: “” Don'’t care, can be set to VDD or GND (I?vbe& \\\ ~N \\ ®
//s\
\ Y,

This LUT includes 8 kinds of groups; each

Re umber”. Each state made up 2 phases.
r’, "Level selection”, and “Frame Number”.

« yef of each phase (statel & state 2)
es (statel & state 2)
Bytes 2,9,16,23,30,...: Group repeat times
0000 0000b: No repeat
0000 0001b~1111 1111b: 1~255 times

Bytes 3~6,10~13,17~20, 24~27, 31~ 34 Level Selection.
[D7:D6]: Level Selection.

00b: GND

01b: VSH

10b: VSL

11b: VSHR
[D5:DO0]: Number of frames (statel & state 2)

00 0000b~11 1111b: 0~63 times

Bytes 7~8,14~15,21~22,28~29,35~36,.... :repeat times (statel & state 2)
0000 0000b: No repeat
0000 0001b~1111 1111b: 1~255 frames

If BWR=0(BWR mode),all 8 groups are used.
If BWR=1(BW mode),only 6 groups are used.

Restriction
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8.2.19 R23H (LUTWB/LUTW): White to Black LUT or White LUT Register

R23H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTWB/LUTW | W 0 0 0 1 0 0 0 1 1 23H
1% parameter W 1 Group repeat times[7:0] 00h
2" parameter W 1 level selection1-1 [1:0] Frame Number1-1 [5:0] 00h
3" Parameter W 1 level selection1-2 [1:0] Frame Number1-2 [5:0] 00h
4™ Parameter W 1 level selection2-1 [1:0] Frame Number2-1 [5:0] 00h
5™ Parameter W 1 level selection2-2 [1:0] Frame Number2-2 [5:0] 00h
6" Parameter W 1 State 1 repeat times[7:0] 00h
7" Parameter | W 1 State 2 repeat times[7:0] AN\ \\ D\ 00h
gih_14" \g >
i W 1 2" group ﬁ\ \ 00h
15~211" .
Parameter W 1 3" grou 00h
w 1 y%{ob}‘v 00h
50th 56th
Parameter ! \ g%up /\ N 00h

NOTE: “” Don't care, can be set to VDD or GND (I?vbe& \\\ N \\@
m\

Description - This command builds UT includes 8 kinds of groups;
each group |s of 7 b

ab

nber”. Each state made up 2 phases.
evel selection”, and “Frame Number”.

phase.
, f each phase (statel & state 2)

Qo

Bytes 3~6,10~13,17~20, 24~27, 31~ 34 Level Selection.
[D7:D6]: Level Selection.

00b: GND

01b: VSH

10b: VSL

11b: VSHR
[D5:DO0]: Number of frames (statel & state 2)

00 0000b~11 1111b: 0~63 times

0000b: No repeat
0000 0001b~1111 1111b: 1~255 times

Bytes 7~8,14~15,21~22,28~29,35~36,.... :repeat times (statel & state 2)
0000 0000b: No repeat
0000 0001b~1111 1111b: 1~255 frames

If BWR=0(BWR mode),all 8 groups are used.
If BWR=1(BW mode),only 6 groups are used.

Restriction -
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8.2.20 R24H (LUTBB/LUTB): Black to Black LUT or Black LUT Register

R24H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LUTBB/LUTB | W 0 0 0 1 0 0 1 0 0 24H
1% parameter W 1 Group repeat times[7:0] 00h
2" parameter W 1 level selection1-1 [1:0] Frame Number1-1 [5:0] 00h
3" Parameter W 1 level selection1-2 [1:0] Frame Number1-2 [5:0] 00h
4™ Parameter W 1 level selection2-1 [1:0] Frame Number2-1 [5:0] 00h
5™ Parameter W 1 level selection2-2 [1:0] Frame Number2-2 [5:0] 00h
6" Parameter W 1 State 1 repeat times[7:0] 00h
7" Parameter | W 1 State 2 repeat times[7:0] AN\ \\ D\ 00h
gih—14M » \g >
Parameter W ! 2" group ﬁ\ \ oon
th th
?
o w 1 yw&}‘v PN 00h
50"~56
Parameter W ! N % g}éup @v N 00h

NOTE: “” Don't care, can be set to VDD or GND level ([ \\ ™S>

Q XN

Description

\

Wincludes 8 kinds of groups;

umber”. Each state made up 2 phases.

- This command builds Look- a@ LOTBB/L
each group is of 7 bytes,as aRqve.
o ,

) oup repeat times
b: No repeat
00Q0 0001b~1111 1111b: 1~255 times
Bytes 3~6,10~13,17~20, 24~27, 31~ 34 Level Selection.
[D7:D6]: Level Selection.
00b: GND
01b: VSH
10b: VSL
11b: VSHR
[D5:DO0]: Number of frames (statel & state 2)
00 0000b~11 1111b: 0~63 times

Bytes 7~8,14~15,21~22,28~29,35~36,.... :repeat times (statel & state 2)
0000 0000b: No repeat
0000 0001b~1111 1111b: 1~255 frames

If BWR=0(BWR mode),all 8 groups are used.
If BWR=1(BW mode),only 6 groups are used.

Restriction

Note: All LUTs are independent of each other and could be deal with separately. If waveform time is different
for each LUT, IC would select longest LUT as refresh time and fill 0 (GND) to remaining refresh time for other

LUT.
2019/05/06
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8.2.21 R25H (GROUP Frame rate): Set LUT each group frame rate

R25H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
SET_GROUP | W 0 0 0 1 0 0 1 0 1 25H
1% Parameter w 1 - - Groupl M[2:0] Groupl N[2:0] 3ch
2" parameter | W 1 Group2 M[2:0] Group2 N[2:0] 3ch
3" Parameter | W 1 Group3 M[2:0] Group3 N[2:0] 3ch
4" Parameter W 1 Group4 m[2:0] G\R&\N[ZO] 3ch
5" Parameter | W 1 Group5 M[2:0] “K\RW 3ch
6" Parameter w 1 Group6 m[2:0] ﬁ?& %upe N[2:0] 3ch
~>
2 b ) \? .
arameter W 1 Group7 M[zgg\ /& Group7 N[2:0] 3ch
th N\ _
8" Parameter W 1 Gro(ti [2) Group8 N[2:0] 3ch
= /\\w
Description | This command is used to set LUT
The command controls the L he PL st support the following frame
rates: A
M| N Fran{eﬁe \lﬁ\ Frame rat% M \N \\f%é rate M| N Frame rate
1 %W 9\ isek(g’Q % 150HZ 1 200HZ
<”\?\ \1\\& q % D 2 72HZ 2 100HZ
<> 3 \ oHZ Q’% 2@2) 3 48HZ 3 67HZ
A \ 1 THZ N3 %) NiHz |s|4 36HZ 7|4 50HZ
\ D7 | 5 \\6¥k\\ > 5 17HZ 5 29HZ 5 40HZ
k 6 \é\ﬂ-{\ 6 14HZ 6 24HZ 6 33HZ
7 4n7 7 12HZ 7 20HZ 7 29HZ
1 57HZ 1| 114HZ 1 171HZ
2 29HZ 2 57HZ 2 86HZ
3 19HZ 3 38HZ 3 57HZ
2|4 14HZ 4|4 29HZ 6|4 43HZ
5 11HZ 5 23HZ 5 34HZ
6 10HZ 6 19HZ 6 29HZ
7 8HZ 7 16HZ 7 24HZ
Restriction
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8.2.22 R26H (SET_GROUP): Set LUT States
R26H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
SET_GROUP | W 0 0 0 1 0 0 1 1 0 26H
1% Parameter | W | 1 - - - - - - group_sel[1:0] 00h
Description | This command is used to set LUT states
Function of group_sel [1:0] are shown below
B/W/Red mode(BWR=0)
Value | Group
00 8
01 7
10 6
11 5
B/W mode (BWR=1) \
Value | Group
00 6
01 5
10 4
e a0
_ A \ AN
Restriction a2 PNER\A

2019/05/06
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8.2.23 R2AH (LUTOPT): LUT Option Register

R2AH Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
LUT Option w 0 0 0 1 0 1 0 1 0 2AH
1% Parameter | W | 1 EOPT 00h
2" parameter | w 1 STATE_XON[7:0] 00h
3" Parameter | w 1 STATE_XONI[15:8] 00h
A
NN
Description | - This command sets XON and ending options of source output

R

STATE_XON[15:0]:

EOPT:
Option for LUT ending

1st Parameter:. > O

0000 0000 0000 0000b: no All-Gate-ON
0000 0000 0000 0001b: Statel All-Gate
0000 0000 0000 0011b: Statel and

O

&

S

%\?

All Gate ON (Each bit controls one sub-state, STATI@ tezl, STATE_XON [1] for
state-2 ..... )

Description

AN

\

tput level keep previous output before power off

OV

2019/05/06
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8.2.24 R30H (PLL): PLL Control Register

R30H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
PLL W 0 0 0 1 1 0 0 0 0 30H
1% Parameter | W 1 - - M[2:0] N[2:0] 3ch

NOTE: ““” Don’t care, can be set to VDD or GND level

Description -The command defines as:
The command controls the PLL clock frequency. The PLL structure pport the
following frame rates:
M | N | Framerate | M | N | Framerate |[M| N Framer e Frame rate
29HZ 1 86HZ 1 éfs})ﬁg\\% 1 200HZ
2 14HZ 2 43HZ d gg (/3 2 100HZ
3 10HZ 3 29HZ P \\))MZ D | 3 67HZ
1|4 7HZ 3|4 23RZ N 4P 36%\6 4 50HZ
5|  6Hz e s « 2R\ 5 40HZ
6 5HZ (6 w v 6 @&{H\g\\ 6 33HZ
7 W) \I\\JIZHZ «-?\\ 0HZ 7 29HZ
a8
1) \\%@p N >1 11,5151%\ Nl 171mz
N | 2 stz (N2 86HZ
< Ntz [ 3N\ 38y 3 57HZ
? 2 \4/ 14;[1\ \i }\ 29HZ 6|4 43HZ
« <> 5| Qe N&|  23Hz 5 34HZ
\ 6 6 19HZ 6 29HZ
7 \\&42) 7 16HZ 7 24HZ
remark -Horizental
|
hsync \| |
| H active | I_’ i
- — ;
de
e 180clk >
-Vertical
vsync
_\—I ! V active ! I—' !
T T o i !
i 316 clk !
€ — = — — >
Restriction
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8.2.25 R31H (PLL mode selection):

R30H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PLL W 0 0 0 1 1 0 0 0 0 30H
1% Parameter | W 1 - - - - PLLoption | O1h

NOTE: ““” Don’t care, can be set to VDD or GND level

Description -The command defines as:

The command controls the R30H (PLL )& R25H (group frame rat can.
If PLL option sets to 0, R25H (group frame rate) was decided.

If PLL option sets to 1, R30H (PLL ) was decided. %

remark P @\) ) (‘(\\*@\/J

Restriction N \x% AN N\)
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8.2.26 R40H (TSC): Temperature Sensor Command

R40H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
TSC 0 0 1 0 0 0 0 0 0 40H
1% Parameter R 1 D10/TS[9] | D9/TS[8] | D8/TS[7] | D7/TS[6] | D6/TS[5] | D5/TS[4] D4/TS[3] | D3/TS[2] -
2nd Parameter 1 D2/TS[1] | D1/ TS[0] DO ;

NOTE: ““” Don’t care, can be set to VDD or GND level

Description | -The command define as follows:
This command indicates the temperature value. \v\aﬁ
If R41H(TSE) hit7 set to 0, this command reads internal temper,
If R41H(TSE) hit7 set to 1, this command reads external (LM ure sensor value
R [ ]
- %
oo AT \
[1 H W
. /\\\ \\
TS[9:2]/D[10:3] T (°C) TS[9:2)/D[10:3] T (°C) TS[9.2]/D[10:3] T (°C)
11100111 -25 00000000 0 00011001 25
11101000 -24 00000001 1 00011010 26
11101001 -23 00000010 2 00011011 27
11101010 22 00000011 3 00011100 28
11101011 21 00000100 4 00011101 29
11101100 -20 00000101 5 00011110 30
11101101 -19 00000110 6 00011111 31
A 11101110 -18 00000111 7 00100000 32
11101111 -17 00001000 8 00100001 33
\ 11110000 -16 00001001 9 00100010 34
11110001 -15 00001010 10 00100011 35
11110010 -14 00001011 11 00100100 36
11110011 -13 00001100 12 00100101 37
11110100 -12 00001101 13 00100110 38
11110101 -11 00001110 14 00100111 39
11110110 -10 00001111 15 00101000 40
11110111 -9 00010000 16 00101001 41
11111000 -8 00010001 17 00101010 42
11111001 -7 00010010 18 00101011 43
11111010 -6 00010011 19 00101100 44
11111011 -5 00010100 20 00101101 45
11111100 -4 00010101 21 00101110 46
11111101 -3 00010110 22 00101111 47
11111110 -2 00010111 23 00110000 48
11111111 -1 00011000 24 00110001 49
TS[1:0] T (°C)
00 +0
01 +0.25
10 +0.5
1 +0.75
Restriction | This command only actives when BUSY_N = “1”.
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8.2.27 R41H (TSE): Temperature Sensor Calibration Register

R41H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
TSE W 0 0 1 0 0 0 0 0 1 41H
1° Parameter | W 1 TSE TO[5] TO[4] TO[3] TO[2] TO[1] TO[0] 00h
NOTE: “-” Don’t care, can be set to VDD or GND level
Description | -The command defines as:
This command indicates the driver IC temperature sensor enable and calibrattgn function.
Reserve one temperature offset TO[3:0] for calibration
1. TO[3]: mean ‘+’ or -*, while O is ‘+" ; 1is *-* &
2. TO[2:0]: mean temperature offset value \
Ak
Bit Description K AN
3-0 Temperature level: Y
0000: +0°C (default)
0001: +1°C
0010: +2°C
0011: +3°C
0100: +4°C
0101: +5°C
0110: +6°C
0111: +79
1000; \y
10: +0.
11: +0.75°C
7 Internal temperature sensor enable
0: Internal temperature sensor enable.(default)
1: Internal temperature sensor disable, using external temperature sensor.
Restriction | This command only actives after RO4H(PON) or RO5H(PMES)
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8.2.28 R42H (TSW): Temperature Sensor Write Register

R42H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
TSW w 0 0 1 0 0 0 0 1 0 42H
1% Parameter w 1 WATTR][7] | WATTR[6] | WATTR[5] | WATTR[4] | WATTR[3] | WATTR[2] | WATTRJ[1] | WATTR[0] 00h
2" parameter | w 1 WMSB[7] | WMSB[6] | WMSB[5] | WMSB[4] | WMSB[3] | WMSB[2] | WMSBJ[1] | WMSBI[0] 00h
3" parameter w 1 WLSB[7] | WLSB[6] | WLSB[5] | WLSB[4] | WLSB[3] | WLSB[2] | WLSB[1] | WLSBI0] 00h
A
NOTE: “” Don’t care, can be set to VDD or GND level \\
NANNNA
Description | -The command defines as: \\/f%\/
This command writes the temperature.
1% Parameter: PN
Bit temperature <\\< N/ //
2-0 Pointer setting O \\Y/ \\
5-3 User-defined address bits (A%\Al\%\\\\ <( \\ \< A

7-6 12C Write Byte Number

00: 1 byte (head byt

01: 2 bytes (head byt + p0|

10: 3 bytes oimter + 1st par

11: 4 bypaa yte + er + 1st parainete arameter)

2" param etel\'\\\%@ @\\ \)

Bit (>N W\

7-0 (/\ é@j wnte data teXxtermat{anperature sensor

re Wi\

A B\\\( temperafre\\_ \\ /)

\ 7-0\ LSByf\of \write-Qata td-€xternal temperature sensor

\\)

Restriction | This command only actives after RO4H(PON) or ROSH(PMES)
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8.2.29 R43H (TSR): Temperature Sensor Read Register

R43H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
TSC w 0 0 1 0 0 0 0 1 1 43H
1% Parameter R 1 RMSB[7] | RMSB[6] | RMSB[5] | RMSB[4] | RMSB[3] | RMSB[2] | RMSB[1] | RMSBI0]
2" parameter R 1 RLSB[7] | RLSB[6] | RLSB[5] | RLSB[4] | RLSB[3] | RLSB[2] | RLSB[1] | RLSBI[0]

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

Description | -The command defines as: \y
This command reads the temperature sensed by the temper @ %

1% Parameter:

Bit temperature D \\\\

7-0 MSByte of read-data from external temperature sensgr _s \_ >0
2" Parameter: A@V

Bit temperature <\\< \ \\/

7-0 LSByte of write-data from external telypefature Ssnsor

\\A
_OXY A
o ] O ot

et O —

SPI

)

CSsB

r!' N @ e

4%v r\\> > nm
A\ %J «

Restriction | This command only actives after RO4H(PON) or ROSH(PMES)
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8.2.30 R44H (PBC): Panel Glass Check Register

R44H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PBC w 0 0 1 0 0 0 1 0 0 44H
1% Parameter | R 1 ; ; ; ; ; ; PSTA

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

Description | - This command is used to enable panel check, and to disable after readlng result.

Bit Name Description

0: 4
0 PSTA Panel check fail (panel broken) \

1 : Panel check pass

Restriction | This command only actives when BUSY_N = “1”. <<\\\< /)
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8.2.31 R50H (CDI): VCOM and DATA interval setting Register

R50H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
CDI W 0 0 1 0 1 0 0 0 0 50H
1% Parameter | W 1 VBDI[1] VBDI[0] DDX[1] DDX[0] CDI[3] CDI[2] CDI[1] CDI[0] D7h

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

Description | -The command defines as:
1st Parameter:
CDI[1:0]: This command indicates the interval of VCOM and data o g the vertical
back porch, the total blanking will be keep (20hsync). (\é)\%
Bit O N \W
3-0 Vcom and data interval w N
0000: 17 hsync
0001:16 hsync
0010:15 hsync
0011:14 hsync
0100:13 hsync
0101:12 hsync
0110:11 hsync
0111:10 hsync
1000:9 hsync

1001:8 hsync
1010:7 hsyi

NG
N 2\ B
Sarlen 4

| W TTT
| mnnnEnnEE Inipipe

|

de VCOM output|

location (fixed)! |
v

VCOM Frame N VCOM X Frame N+1 VCOM

I
I I }

Source data ! ‘
| N |
Output ‘ K Frame N data ‘ T
I | I
| I
| I

| EE— ]
|
|

CDI setting ) .
20 hsync-CDI setting (fixed)

VBD[1:0]: Border data selection.

B/W/Red mode(BWR=0)

Bit 4 Bit7-6 Description
DDX[0] VBDI[1:0] LUT
0 00 Floating
01 LUTR
10 LUTW
1 LUTB
1 (default) 00 LUTB
01 LUTW
10 LUTR
11 (default) Floating
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B/W mode (BWR=1)

Bit 4 Bit7-6 description

DDX[0] VBD[1:0] LUT

0 00 Floating
01 LUTBW (1->0)
10 LUTWB (0->1)
11 Floating

1 (default) 00 Floating
01 LUTWB (0->1)
10 LUTBW (1->0)
11 Floating

Level Selection:
00b: VCOM
01b: VSH
10b: VSL
11b: VSHR

Border output voltage level: The level selection is based OWDR@@MM

DDX[1:0]: Data polarity
1. DDX]1] for RED data, DDX[0] for BW data in the B/W/Red mode
2. DDX]0] for B/W mode

B/W/Red mode(BWR= 0)\ > @\/
DDX[1] is f% m

DDX[0] i§FaR
Bit 5-4 Descrlptlon
| { DDX[1:0] Data (Red/B/W) LUT
K00 00 LUTW
\ 01 LUTB
10 LUTR
N 11 LUTR
01 (default) 00 LUTB
01 LUTW
10 LUTR
11 LUTR
10 00 LUTR
01 LUTR
10 LUTW
11 LUTB
11 00 LUTR
01 LUTR
10 LUTB
11 LUTW
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B/W mode (BWR=1)

DDX[1]=0 is for BW mode with NEW/OLD

Bit 5-4 Description

DDX[1:0] Data (B/W) LUT
00 LUTWW (0->0)

00 01 LUTBW(1->0)
10 LUTWB(0->1)
11 LUTBB(1->1)
00 LUTBB(0->0)
01 LUTWB(1->0)

01 (default) 10 LUTBW(0->1)
11 LUTWW(1->1)

DDX[1]=1 is for BW mode without NEW/OLD AN

Bit 5-4 Description

DDX[1:0] Data (B/W) LUT

10 0 LUTBW(1->0)
1 LUTWB(0->1)

1 0 LUTWB(0->1)
1 LUTBW(1->0)

Restriction

Q& A

a2
N\

2019/05/06
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8.2.32 R51H (LPD): Lower Power Detection Register

R51H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
LPD w 0 0 1 0 1 0 0 0 1 51H
1% Parameter R 1 GHD SHD SLD SHRD - LPD -

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

Description | -The command defines as:
This command indicates the input power condition. Host can read this datat

1st Parameter:

nderstand the battery’s

Bit Name Descrlptlon

0: Low po \)
0 LPD 1: Norm s@\

4 SHRD \@\@\é 90%VS N&V

. D oltag
5 é T mal statu

RN

(\(\7\@ N HD @W\Eﬁé}: < 95%VGH
(N

condition.
When LPD="1", system input power is normal.
When LPD="0", system input power is lower (VDD<2.5v, which E4H (LVSEL)).

LPD parameter ‘ ‘
NN\
N T es ﬁ
N>
SCL
sbA T LT [ 1 [ ] value |
BUSY N 170us
coous —
Restriction | - This command only actives when BUSY_N = “1".
- This command only actives after RO4H(PON) /RO5H(PMES)
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8.2.33 R60H (TCON): TCON setting

R60H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
TCON w 0 0 1 1 0 0 0 0 0 60H
1% Parameter | w 1 S2G[3] S2G[2] | s2G[1) | S26G[0] G2S[3] G2S[2] G2S[1] G2S[0] 22h

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

Description | - The command define Non-overlap period of gate and source as below:
1% Parameter:

NANNNA
Bit Period AN
X N

S2GJ[3:0]/G2S[3:0] | 0000: 4 clock \
0001: 8 clock
0010: 12 clock (default)
0011:16 clock
0100: 20 clock

0101: 24 clock
0110: 28 clock

o e %
1001? 20 dlock @%

S
N

Period=(6(f;ré \k“ \\%M
JRe QN

\ j#=——  1-line period l i
\ Source }s( i X

3{
- i I 526G G25 i
" s I "

Restriction
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8.2.34 R61H (TRES): Resolution setting

R61H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
TRES w 0 0 1 1 0 0 0 0 1 61H
1% Parameter | w 1 HRES[7] | HRES[6] | HRES[5] | HRES[4] | HRES[3] 00h
2" parameter | w 1 Reserved byte 00h
3" parameter | w 1 VRES[7] | VRES[6] | VRES[5] | VRES[4] | VRES[3] | VRES[2] | VRES[1] | VRES[O] 00h

NOTE: “” Don’t care, can be set to VDD or GND level

Description | -The command define as follows:

When using register:

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

Channel disable calculation:
GD : First G active = GO; LAST activ
SD : First active channel: =SO0 ; LA

EX :128X272
GD: First G active = GO
LAST active G
SD : First activ
LAST acti

S&Hrst acti

Restriction PAAERANN
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8.2.35 R65H (GSST): Gate/Source Start Setting Register

R65H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
GSST w 0 0 1 1 0 0 1 0 1 65H
1% Parameter | w 1 S_start[7] | S_start[6] | S_start[5] | S_start[4] | S_start[3] 00h
2" Parameter | w 1 - - - gscan 00h
3" parameter w 1 G_start[7] | G_start[6] | G_start[6] | G_start[4] | G_start[3] | G_start[2] | G_start[1] | G_start[0] 00h
NOTE: “” Don'’t care, can be set to VDD or GND level
- RN W
Description | -The command define as follows: W
1.S_Start [8:3] describe which source output line is th
2.G_Start[8:0] describe which gate line is the f|
3. gscan :Gate scan select
0: Normal scan
1: Cascade type 2 scan
Restriction | S_Start should be the multlple((ﬁT\B\\ //5\\ \\\
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8.2.36 R68H (internal VOTP):

R68H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
REV w 0 0 1 1 0 1 0 0 0 68H
1% Parameter | w 1 Internal VOTP[7:0]

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

Description | -The command defines as:
- The command can selective external/external VOTP

Cmd.(0x68) + Parameter(0x00) : External VOTP (default) \?
Cmd.(0x68) + Parameter(0xA7) : Internal VOTP “

Restriction AN N\
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8.2.37 R70H (REV): REVISION register

R70H Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
REV w | o 0 1 1 1 0 0 0 0 70H
1% Parameter | R 1 REV[7] | REV[6] | REV[5] | REV[4] | REV[3] | REV]2] | REV[1] | REV[0] FFh
2" parameter | R 1 | REV[15] | REV[14] | REV[13] | REV[12] | REV[11] | REV[10] | REV[9] | REV[g] FFh
3" parameter | R 1 Vendor ID CHIP_REY

NOTE: *” Don't care, can be setto VDD or GND level \»\?
A\

Description | -The command defines as:

The LUT_REV is read from:

OTP Bank0 address =0xB4C~0xB4D

OTP Bank1 address =0x174C~0x174D \@

3rd Parameter: @

Bit Descrlptlon

C@V&v A\ @“ﬁ

ANY e\ ¥

="

Restriction RN\

S
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8.2.38 R71H (FLG): Status register

R71H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
FLG w 0 0 1 1 1 0 0 0 1 71H
2
1% Parameter R 1 Con_fb | PTL flag | I°C_ERR B'L'JSC?N Data_flag PON POF BUSY_N

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

Description | -The command defines as:

This command indicates the IC status. Host can read this data to underst@(;tatus
1st Parameter: ﬂ &

Bit Function

. Connector status feedback (high: ¢ ﬂ&bx\ ile \>

use DEBUGJ5] & DEBUG[7] 0&

6 Partial display status (high: pafi

5 I2C master error status__ o\ N\ \> //\\ /
4

3

2

I2C master busy statug/lowastven > NN
Driver has already¥ecelved gnaxframe dat&\\\\}\\ ~"

)
1 ﬁ\ &deode((ﬂ L@\y\J

SNk &
RGN\ )

Rest |oh\ er'ean send in any time. It doesn’t have restriction of BUSY_N.
The DEBUGI5] is connector detect pin

2019/05/06 66 Rev. 0.01




fitipower

JD79653A

8.2.39 R7FH(RRB):Read Reserved Bytes

R71H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
RBU w 0 0 1 1 1 1 1 1 1 7FH
1% Parameter R 1 User reserved byte0 -
2" parameter R 1 User reserved bytel
Td_1 gl
Pzramlfe)ter User reserved byte2~14 \
16" Parameter | R 1 User reserved byte15 \»
& PN

NOTE: “” Don’t care, can be set to VDD or GND level

Description | -The command defines as:

i
\Z

OTP reserved 16 bytes space which user co ech &@ &

mmformatjem such as lot number, LUT
version....etc. And the address is 0xB80~0 0K 0-and 0x1 ~Qx178F in bankl
This command could read these infof \@
I~ AN
Restriction NN CX)) ¥
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8.2.40 R80OH (AMV): Auto Measure VCOM register

R80H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
AMV w 0 1 0 0 0 0 0 0 0 80H
1° Parameter | w 1 AMVTI[1] | AMVT[O] XON AMVS AMV AMVE 10h
NOTE: “-” Don’t care, can be set to VDD or GND level
Description | -The command defines as:
This command indicates the IC status. Host can read this data to understand the IC status.
1st Parameter: \»\?
QA
Bit Function (\\\ \\ N
0 AMVE: Auto Measure Vcom Setting
0: Auto measure VCOM disable (default)
1: Auto measure VCOM enable
1 AMV: Analog signal
0:Get Vcom value from R81h(default @\\ \/ (
1:Get Vcom value in analog signal "\ A
2 AMVS: setting for Source output
0: Source output OV during u OM period (default)
1: Source output VSHR=slu easire VCOMRerioth \!
3 XON: setting for all G‘:;f;te‘b NS
0: Gate normallykscanqurin easur (default)
1: All Gate o}ll-y\ asure VC
5-4 The s \Wometectm \/
00:
%\\U%?\E ﬁfault) \y
NS <\\
SO\ =

Restrictio (‘I’F@\?\(mmand only qénvﬁ\s\w heg BUSY_N = “1".
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8.2.41 R81H (VV): VCOM Value register

R81H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
AYAY w 0 1 0 0 0 0 0 0 1 81H
1% Parameter R 1 - - VVI[5] VV[4] VV[3] VV[2] VV[1] VV[0] -

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

Description | -The command defines as:
This command could get the VCOM value

1st Parameter: \%\?
QA

Bit Function SN\ N
5-0 Vcom value P N

VCOM][5:0] |Voltage(V)| VCOM[5:0] |Voltage(V)| VCOM[5:0] |Voltage(V)

000000|00h -0.1 010100(14h -1.1 101000{28h -2.1

000001|01h| -0.15 [010101{15h| -1.15 |101001|29h| -2.15

000010|02h -0.2 010110|16h -1.2 101010{2Ah -2.2

000011|03h| -0.25 [010111{17h| -1.25 |101011|2Bh| -2.25

000100|04h -0.3 011000|18h -1.3 101100|2Ch -2.3

000101|05h| -0.35 ]011001{19h| -1.35 |101101|2Dh| -2.35

000110|06h -0.4 011010|1Ah -1.4 101110|2Eh -2.4

000111|07h| -0.45 ]011011{1Bh| -1.45 [101111|2Fh| -2.45

Q-« 001000|08h -0.5 011100{1Ch -1.5 110000{30h -2.5
d \\ 001001|09h| -0.55 ]011101|1Dh| -1.55 |110001|31h| -2.55

AN

0010101|0Ah -0.6 011110|1Eh -1.6 110010{32h -2.6

N 001011|0Bh| -0.65 |011111|1Fh| -1.65 [110011|33h| -2.65

001100|0Ch|  -0.7 100000{20h -1.7 110100{34h -2.7

001101|0Dh| -0.75 |100001|21h| -1.75 |110101|35h| -2.75

001110|0Eh -0.8 100010{22h -1.8 110110{36h -2.8

001111|0Fh| -0.85 |100011|23h| -1.85 [110111|37h| -2.85

010000|10h -0.9 100100{24h -1.9 111000{38h -2.9

010001|11h| -0.95 ]100101|25h| -1.95 |[111001|3%h| -2.95

010010{12h -1 100110{26h -2 111010{3Ah -3

010011|13h| -1.05 |100111|27h| -2.05

Restriction

2019/05/06 69 Rev. 0.01




fitipower JD79653A

8.2.42 R82H (VDCS): VCOM_DC Setting Register

R82H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
VDCS w 0 1 0 0 0 0 0 1 0 82H
1% Parameter w 1 - - VDCS[5] | VDCS[4] | VDCS[3] | VDCS[2] | VDCS[1] | VDCS 0] 00h

NOTE: ““” Don’t care, can be set to VDD or GND level

Description | -The command defines as:
This command set the VCOM DC value. Driver will base on this value forwjo

1st Parameter: o «\%
NN

Bit Function N
5-0 VCOM value 7 XN\ ¥
VCOM][5:0] |Voltage(V)| VCOM[5:0] |Voltage(V)| VCOM[5:0] |Voltage(V)

000000|00h -0.1 010100(14h -1.1 101000‘ 28h -2.1

000001|01h| -0.15 |[010101{15h| -1.15 |101001|29h| -2.15

000010|02h -0.2 010110|16h -1.2 101010{2Ah -2.2

000011{03h| -0.25 [010111({17h| -1.25 |101011|2Bh| -2.25

000100|04h -0.3 011000|18h -1.3 101100|2Ch -2.3

000101|05h| -0.35 ]011001{19h| -1.35 |101101|2Dh| -2.35

000110|06h -0.4 011010]|1Ah -1.4 101110(2Eh -2.4

000111|07h| -0.45 ]011011{1Bh| -1.45 [101111|2Fh| -2.45

Q., 001000|08h -0.5 011100{1Ch -1.5 110000{30h -2.5
< \\ 001001|09h| -0.55 ]011101|1Dh| -1.55 [110001|31h| -2.55

001010]|0Ah -0.6 011110|1Eh -1.6 110010{32h -2.6

AN

N 001011|0Bh| -0.65 |011111|1Fh| -1.65 [110011|33h| -2.65

001100|0Ch|  -0.7 100000{20h -1.7 110100{34h -2.7

001101|0Dh| -0.75 |100001|21h| -1.75 |110101|35h| -2.75

001110|0Eh -0.8 100010{22h -1.8 110110{36h -2.8

001111|0Fh| -0.85 |100011|23h| -1.85 [110111|37h| -2.85

010000|10h -0.9 100100{24h -1.9 111000{38h -2.9

010001|11h| -0.95 |100101|25h| -1.95 [111001|3%h| -2.95

010010{12h -1 100110{26h -2 111010{3Ah -3

010011|13h| -1.05 |100111|27h| -2.05

Restriction
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8.2.43 R90H (PTL): Partial Window Register

R90OH Bit
Inst/Para R/W | D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code

PTL W 0 1 0 0 1 0 0 0 0 90H
1% Parameter | w 1 HRST[7:3] 0 0 0 00h
2" parameter | w 1 HRED[7:3] 1 1 1 00h
3" parameter | w 1 Reserved byte 00h

A

4™ parameter | w 1 VRST[7:0] \\ 00h
5" Parameter | w 1 Reserved byte \\«\\\N 00h
6" Parameter w 1 VRED][7:0] %& 00h
7h p \? \V

arameter | w 1 PT_SCAN 00h

NOTE: “” Don't care, can be set to VDD or GND level @\\\)
Description | -This command sets partial window. N @\\\@
@NN N
Name Description
HRSTI[7:3] Horizontal stas~chznnel bank (value\00h~13h)
HRED[T3] nthhannel K{R\Q/@ 00h~13h). HRED must be greater
VRST[7:8] A\\\\/fferﬁgal start Iln(((%me 008H/127h)
VRED‘{&E&\\\ cal engfRe\(valyg\g00h~127h). VRED must be greater than VRST.
S m\ﬁ 0: Gates indide of the partial window.
inside and outside of the partial window. (default)
\
\4& |splay flow; (\
Partial in
NV
A
Partial window
A
DTM1/2
Y
Power on
Y
Display refresh
Y
Partial out
Restriction
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8.2.44 R91H (PTIN): Partial In Register

R91H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PTIN W 0 1 0 0 1 0 0 0 1 91H

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

Description | -The command define as follows:
This command makes the display enter partial mode.

Restriction <\(\\\ \\ W
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8.2.45 R92H (PTOUT): Partial Out Register

R92H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PTOUT w 0 1 0 0 1 0 0 1 0 92H

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

Description | -The command define as follows:
This command makes the display exit partial mode and enter normal mode.

PN
Restriction \\V\\\\\\§$ g
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8.2.46 R94H (CRCS): CRC Calculation in SRAM

R94H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
CRCS w 0 1 0 0 1 0 1 0 0 94H

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

Description
-The command define as follows:
Start to calculate data which already be sent to SRAM. The data are includedcQTP Bank 0 (3K
bytes)or OTP Bank 1 (3K bytes) information
— AN N\
Restriction NAVANY
N\
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8.2.47 R95H (CRCO): CRC Calculation in OTP

R95H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
CRCO w 0 1 0 0 1 0 1 0 1 95H

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

Description

-The command define as follows:
Start to Calculate data which already be programmed in OTP.

_ PAAN
Restriction K\V\\\\\é\& -
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8.2.48 R96H (CRCR): CRC status read

R96H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
CRCR R 0 1 0 0 1 0 1 1 0 96H
1% Parameter | R 1 CRC_MSB[7:0]
2" parameter | R 1 CRC_LSB[7:0]

NOTE: ““” Don’t care, can be set to VDD or GND level

Description
-The command define as follows:
This command is used to read the CRC calculation result.%

Restriction <\<<\\\< />\>
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8.2.49 R97H (OTP key): Write OTP key
R97H Bit
Inst/Para R/W| D/ICX D7 D6 D5 D4 D3 D2 D1 DO Code
OTP key 0 1 0 0 1 0 1 1 1 97H
1% Parameter 1 OTP Key_MSBI[7:0]
2" Parameter 1 OTP Key_LSB [7:0]
NOTE: “-" Don't care, can be set to VDD or GND level
AN
Description i
-The command define as follows: y
This command is used to unlock the OTP read function. The sa e with the key (in
0xB76, 0xB77 OTP. And the OTP key could be decided b m
Restriction <\<<\\\< o
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8.2.50 RAOH (PGM): Program Mode

RAOH Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PTIN w 0 1 0 1 0 0 0 0 0 AOH

NOTE: “-” Don’t care, can be set to VDD or GND level
Description | -The command define as follows:

After this command is issued, the chip would enter the program mode.

The mode would return to standby by hardware reset.

Restriction | This command only actives when BUSY_N = “1”. NN
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8.2.51 RA1H (APG): Active Program

RA1H Bit
Inst/Para R/W| D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
APG 0 1 0 1 0 0 0 0 1 AlH
NOTE: “-” Don’t care, can be set to VDD or GND level
Description
-The command define as follows:
After this command is transmitted, the programming state machine would be &ctivated.
Restriction | The BUSY flag would change state from 0 to 1 while the progtammindiis conipleted.

2019/05/06
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8.2.52 RA2H (ROTP): Read OTP Data

RA2H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
ROTP w 0 1 0 1 0 0 0 1 0 A2H
1% Parameter | R 1 Dummy
2" parameter R 1 The data of address 0x000 in the OTP
3" parameter R 1 The data of address 0x001 in the OTP
A\
4™ parameter | R 1 : \\
QA \% i\
5" Parameter R 1 The data of address (n-1) in the %\?«\\(x
6th"'(m-l)th NSV
Parameter R o % RN \
m™ Parameter | R 1 The data of adg s{(\n\ e

NOTE: - Don't care, can be set to VDD or GND level \@\\\)) (/)

oTP f@\
@//{ RTINS §

S 2N
SmoRuarModoArAcH) | ———————
DI

\d&\Q |\ a——

_____ . T—

CRCS (R94H) &CRCR(RI6H) |

Apply VPP=7.5V SET_OTP_BANK (RE1H)

Activate program (RA1H)

| CRCO (R95H) &CRCR(R96H)

OTP key (R97H) |
ROTP (RAZH) Cower ofL (nR(OF\‘Z(l);'t)lt-Ben powe)

Fail

Pass

( Finish, Reset )

The sequence of programming OTP

Description | -The command define as follows: \ O \if
The command is used for read ‘:}' t of OTP_faxch data of programming.
The value of (n) is depending BQ the\amdunt of ta, the max address = OXFFF.

Restriction | This command only actives when BUSY_N = “1”.
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8.2.53 REOH (CCSET): Cascade Setting

REOH Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
CCSET W 0 1 1 1 0 0 0 0 0 EOH
1% Parameter | w 1 - TSFIX CCEIN 00h
NOTE: “-” Don’t care, can be set to VDD or GND level
Description | This command is used for cascade.
1*' Parameter: QA \\ ey
Bit Name Description
Output clock enable/disable. \“
0 CCEIN 0: Output OV at CL pin. (default)
1: Output clock at CL pin for slave chip.
Let the value of slave’s temperature a \s>ter’s.
1 TSFIX 0: Temperature value is defined nierna ypexature sensqr/external LM75. (default)
1: Temperature value is defi _QET 0] register{?
N @&\%y
_ (D (\ \\
Restriction N CX)) Y

2019/05/06
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8.2.54 RE1H (SET_OTP_BANK): Set OTP program bank

RE1H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
SET OTP BANK| W 0 1 1 1 0 0 0 0 1 E1H
1% Parameter w 1 LUT_bank0| reg_bank0 03h

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

Description

-This command is used to set program bank for registers and LUTs

a\

OTP bank 0
(3K Bytes)

OTP bank 1
(3K Bytes)

Address(Hex)

Content

Address(Hex)

Content

0x000~0x00B

Temp. segment

0xC00~0xCO0B

Temp. segment

0x00C

Vcom DC voltage

0xCoC

Vcom DC voltage

0x00D~0xBFF

LUTs / Reserved

0xCOD~0x17FF

LUTs / Reserved

1% Parameter:

RN\IIKONZ

Bit Name

Description

0 reg_bank0

0: Program “Temp. segment” and “Default Setting” in bank 1
1: Program “Temp. segment” and “Default Setting” in bank 0

1 LUT_bank0

0: Program “LUTs” in bank 1
1: Program “LUTs” in bank 0

and is smprogrammmg state machine would be activated.

Restykﬂ?&i\

2019/05/06
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8.2.55 RE3H (PWS): Power Saving Register

RE3H Bit
Inst/Para R/W | D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
PWS w 0 1 1 1 0 0 0 1 1 E3H
1% Parameter | w 1 VCOM_W([3:0] SD_W[3:0] 00h

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

Description

- This command is set for saving power during refreshing period. If the output voltage of VCOM /
Source is from negative to positive or from positive to negative, the powégsaving mechanism
will be activated. The active period width is defined by the followin t\x%m ters.

VCOM_W: VCOM power saving width (unit = line period) &\
VCOM_W[3:0] @

e N U
veom . /\W‘rar&N vco(\rv@\//} Y

TR (RN AN
Source 9| { Y\\) Fra@NX\
'\\/j o)

SD_W: Sourc % width (u t=&§>
28[3:0] \ <3zs[3:0]I
| RN D
=\V) |
! i
|
k ource : Line N Data ! Line N+1 Data
I 1Y
éD_W[3:0]

Restriction

2019/05/06
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8.2.56 RE4H (LVSEL): LVD Voltage Select Register
RE4H Bit
Inst/Para R/W| D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
LVSEL w 0 1 1 1 0 0 1 0 0 E4H
1% Parameter | w 1 LVD_SEL[1:0] 03h
NOTE: “-” Don’t care, can be set to VDD or GND level

Description | | D SEL[1:0]: Low Power Voltage selection
Bit 0-1 Description
LVD_SELJ[1:0] LVD value \;; ?
00 <22V
01 <23V &
10 <24V
11 <25V @
Restriction \\< >

2019/05/06
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8.2.57 RE5H (TSSET): Force Temperature

RE5SH Bit
Inst/Para R/W| D/CX D7 D6 D5 D4 D3 D2 D1 DO Code
TSSET w 0 1 1 1 0 0 1 0 1 E5H

1% Parameter | w

1 | TS_SET[7]| TS_SET[6] | TS_SET[5] | TS_SET[4] | TS_SETI[3] | TS_SET[2] | TS_SET[1]| TS_SET[0]| 00h

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

Description
-The command define as follows:
This command is used to fix the temperature value of master a&X o) scade
D
Restriction // \\\\ N
~

2019/05/06
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8.3 Register Restriction

Following table will indicate the register restriction:

QY
o

Register Refresh restriction BUSY_N flag
ROOH(PSR) X No action
RO1H(PWR) X No action
RO2H(POF) X Flag

RO3H(PFS) X No action
RO4H(PON) X Flag
RO5H(PMES) X No action
RO6H(BTST) X No action
RO7H(DSLP) X Flag
R10H(DTM1) X No action
R11H(DSP) Valid only read Flag

R12H(DRF) X Flag
R13H(DTM2) X No action
R17H(AUTO) Valid in standby Flag
R20H(LUTC) X No action <
R21H(LUTWW) X No actip® \\\
R22H(LUTBW/LUTR) X No a®titn. > \\
R23H(LUTWB/LUTW) X NQactionl — ©
R24H(LUTBB/LUTB) X ([ No&CtaN
R26H(SET_GROUP) X /7~ | No\action
R2AH(LUTOPT) X \\ NneZdction (]
R30H(PLL) X N\ ) No action// N\
R40H(TSC) Valid ghl Flaga, \\ \§
RA1H(TSE) X W2 N\ > [ Noagtion N\
R42H(TSW) AN Rlag
R43H(TSR) A~ Nalionlyfead o (([Elag. )
R44H(PBC) (L RN\alid only read—~\"1Flag

R50H(CDI)  ~ << )N\ DX N N\ W& action
R51H(LPD) < \\¢~ Valid gifyxead\\ )) Y Flag

R60H NN X QW N\ Y [ No action
R6IKETRES) \ NN/ No action
R65H{TSGS\ XN\ No action
R70H(REY) Validhonly read No action
R71H(FLG) Valid only read No action
RBOH(AMV) X Flag

R81H(VV) Valid No action
R82H(VDCS) X No action
ROOH(PTL) X No action
R91H(PTIN) X No action
R92H(PTOUT) X No action
RAOH(PGM) X No action
RALH(APG) X Flag
RA2H(ROTP) X Flag
REOH(CCSET) X No action
RE3H(PWS) X No action
REIH(SET _OTP_BANK) | X No action
RE4H(LVSEL) X No action
RE5H(TSSET) X No action
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9. FUNCTION DESCRIPTION

9.1 Power On/Off and DSLP Sequence

In order to prevent IC fail in power on resetting, the power sequence must be followed as below.

Power on Sequence

VDDVDDIO ;

e

BUSY_N

VGH

\&\@%

VSH/VSHR

VSL

VCOM " floating

VCOMDC(register)

VVCOMDC(otp)

Power on sequence

Figure 1: Power on sequence

Power off Sequence
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DSLP sequence
2019/05/06 88 Rev. 0.01




fitipower JD79653A

VDD
SPI [ DSLP

VDD 18 T
RST N —

>>>>>>

VGH
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9.2 OTP LUT Definition

The OTP size would be 6144 Byte included temperature segment setting and 12 set waveform (maximum).
If TEMP =< Boundary0, use TRO WF
If BoundaryO < TEMP =Boundaryl, use TR1
If Boundaryl < TEMP = Boundary2, use TR2

OTP bank 0 (3K bytes) OTP bank 1 (3K bytes)

Address(Hex) Content Address(Hex) N Content
0X000 Check code (OxA5) 0XCO0 XN M&@de (0XAS)
0x001 Temp. Boundary 0 0xC01 \\O\ \\\(Te%p Boundary 0
0x002 Temp. Boundary 1 Owk \ Temp Boundary 1
0x003 Temp. Boundary 2 /-QW \ N Temp. Boundary 2
0x004 Temp. Boundary 3 \\OMM Temp. Boundary 3
0x005 Temp. Boundary 4 < 5 Temp. Boundary 4

NN

0x006 Temp. Boundarym 0x006<\<<> \<A Temp. Boundary 5

0x007 Temp. Bou,r%x}\k\ \\\ ~ /%@)\7 \\\< Temp. Boundary 6

0x008 Temp\BOl}QQary ?\\\/J /\%) Temp. Boundary 7

0x009 A’Munaé}y—jﬁ/ \Q \\\\Q@) Temp. Boundary 8

0x00A %\@n}%@ﬁdary 9 @ MXCOA Temp. Boundary 9

[aN
0x00B \\\\\MBoundar@ \\ “ \/ 0xCoB Temp. Boundary 10

OXOOC;Q-)&O%QB \\ ~ Tﬁ@'\ﬂl\?\\/m\/ 0xCOC~CFB TROWF

%&{\ME\J T}Q\WR\\ OXCFC~0xDEB TR1WF

Q/\Z&E}S\ DB N OXDEC~OXEDB TRZWF

~0x3CB “@3 WF OXEDC~OxFCB TR3WF
O\x>3CC~OX4BB \\> TR4WF 0xFCC~0x10BB TR4AWF
0x4BC~0x5AB TR5 WF 0x10BC ~0x11AB TR5WF
0x5AC~0x69B TR6 WF 0x11AC~0x129B TR6 WF
0x69C~0x78B TR7 WF 0x129C~0x138B TR7WF
0x78C~0x87B TR8 WF 0x138C~0x147B TR8 WF
0x87C~0x96B TROWF 0x147C~0x156B TROWF
0x96C~0xA5B TR1I0 WF 0x156C~0x165B TR10 WF
OxA5C~0xB4B TR11 WF 0x165C~0x174B TR11 WF
0xB4C~0xB4D LUT version 0x174C~0x174D LUT version
0xB4E~OXB4F Reserved 0x174E~0x174F Reserved
0xB50~0xB7D Default setting 0x1750~0x177D Default setting
0xB7E~OxB7F Reserved 0x177E~Ox177F Reserved
0xB80~0xB8F User reserved 0~15 0x1780~0x178F User reserved 0~15
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9.2.1 LUT Format in OTP

There are 12 TRs (temperature range) in a bank. Each TR has independent frame rate, voltage, XON settings
and LUTs. The format of LUT is different in different mode. In BWR mode, there are only 4 LUTs including
LUTC, LUTR, LUTW and LUTB in TRs. All LUT have 8 groups in BWR mode. And the extra options, EOPT is
imported to define the end state of source output level. In BW mode, there are 5 LUTs including LUTC,
LUTWW, LUTBW, LUTWB and LUTBB in TRs. All LUT have 6 groups in BW mode.

BWR Mode (BWR=0) BW Mode (BWR=1)
Address(Hex) Content Address(Hex) Content
0x00C VDCS 0x00C vDES \
0x00D | VGHIL voltage 0x00D _ARSHI Vsltage
OX00E | VSH voltage ox00E \ \(SMltage
Ox00F VSL voltage 0}9@?\@ VSL voltage
0x010 VSHR voltage \ “WSHR voltage
0x011 EOPT ANN\ox”” | EOPT
0x012 STATE XON([7: 0]\\&9 8012 {STATE XON[7:0]
TRO 0x013 STATE XONESSR\ 0x013<)) S XON[15:8]
0x014~0x01B | 8 Gro,qps,k@m&\&g\ Oxgl\QQx&\\b\<Moups frame rate
0x01C~0x053 /LJ.{TC\\(@ grqups) | OX LUTC (6 groups)
OX054~0 § \%% 8 grou ( 0XQd4=0x06D | LUTWW (6 groups)
~ &@ /Kg\ ME*—OXOSW LUTBW (6 groups)
% &g\ (UTW fbx098~0x001 LUTWB (6 groups)
0x0C2~0x0EB | LUTBB (6 groups)
\<>§W OxOFB LD\‘Q@ &\%\r%) OXOEC~OxOFB | reserved
N

2019/05/06
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9.2.2 Default Setting Format in OTP

Addr.(dec) | Addr.(hex) Bit 7 Bit 6 Bit 5 Bit 4 Bta | Btz | Bit1 | Bito
2896 B50 Enable OTP Setting (OxA5)

ROOH-1 2897 B51 RES[1:0] REG_EN BWR ub SHL SHD_N RST_N
2898 B52 - - - - - - VDS_EN VDG_EN
2899 B53 - - VCOM_HV VGHL_LV[3:0]

RO1H 2900 B54 - - VSH[5:0]
2901 B55 - - VSL[5:0]
2902 B56 OPTEN VSHR[6:0] QA

RO3H 2903 B57 - - T_VDS_OFF[1:0] | T_VSHR_OFKQ \\ | - |

2904 B58 sTPHATol 2O\ WV

ROGH 2905 B59 BT_PHB[7:0] \V\\ \\\\
\J

2906 B5A : : AN BLPHAN)

RE4H | 2909 BSD - - ) | RNV ] LVD_SEL[L0]
RE3H 2910 B5E VCOM_W[3:0] “X< \\ w\) SD_W[3:0]

2911 B5F < N\\regpett >
ROOH-2| 2912 B60 . . <\-\\\ / v}%z\V Ts 79:4{@\& | VGLTEG NORG VC_LUTZ
R31H 2913 B61 AN NOMNE PLL option
R26H 2914 B62 - Q\ \\\\ d RN \\\<\> - GROUP_SEL[1:0]
R30H | 2015 B63 : L N/ Mo N\ )) > N[20]

R41H 2916 B64 ) N (X)) o0

2917 B65 WA NN

RSN
Ra2H | 2918 B66  f \\ \\ ((IN uwserrol

2919 96(\ N\W @\\ Y\\/ WLSB([7:0]
R50H 2920 (@GN \\\3 VBD[10—_ | tﬁ\.ﬂoxu:a] CDI3:0]

——T1

R60H 2921<\ /\\Eb{) e \< \\w G2S[3:0]

AN NN WA

Ay

V92\3\ \WGB \\\ \\ \/ HRES[7:3]

R61H \AZ\S\\?\A,\ B6C “\\—y/ | - I - I - - - VRES[8]
X 2925 B6D \\\> VRES[7:0]

R80H \>2926 B6E v | | AMVT[1:0] l XON l AMVS l AMV ‘ AMVE
2927 B6F Reserved

REOH | 2928 B70 - ] : ] : [ rsex [ coew

RE5H 2929 B71 TS_SET[7:0]

R68H 2930 B72 reserved
2931 B73 S_start[7:3]

R65H 2932 B74 gscan G_start[8]
2933 B75 G_start[7:0]
2934 B76 OTP Key_MSB[7:0]
2935 B77 OTP Key_LSB[7:0]

REIH | 2936 B78 - - : : : : LUT_banko | REG_banko

Slave

—— 2937 B79 slv_res[1:0] slv_reg_en slv_bwr slv_ud slv_shl slv_shd_n slv_rst_n
2938 B7A - | slv_vemz slv_ts_auto slv_vgltieg slv_norg slv_ve_lutz
2939 B7B slv_sstart{7:3]

R62H 2940 B7C - I - - slv_gscan - - - slv_gstart[8]
2941 B7D slv_gstart[7:0]
2942~2943 | B7E~B7F Reserved
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2944~2959 B80~B8F User reserved byte 0~15

9.3 Data transmission waveform

Examplel: LUT all states complete or phase number=0, the driver will send 2 frame VCOM and data to O v.

Internal
Vsync i il L i U - U i
P < 2 frame >

SC o LUT UT D: Data stari Data stop'

(input) 41h (20, 1~2 (1gns$issli3h) 11h N
2
I"C A N
(for EEPROM) &\\V \V
Driver Q\\

(action internal) \s > Display
Display <\ transmission ok
BUSY_N transmission Q
\ @ X

VCOM

Floating

DATA Floating

e 1-N DATA

Example2: g@ele

U - U U

. S SCo LuT LUT Data star™\” Data stop
(lnput) 41h (200 1-244) X@nsmissi 11h
(10h-and 13h)
1’C

(for EEPROM)

Driver
(action internal) _ Disol

Display Isplay
transmission transmission ok

BUSY_N

VCOM o 077 Floating
Frame 1-N VCO Frame 1-N VCO - - - - - "=====-

Floating
DATA Frame1-NDATA> — — = < Framel-NDATA) — — — — — — — — — — — — —

Figure 4: Data transmission example2 waveform
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Example3: While level selection in LUT is “11”, the driver will float VCOM and keep last frame data. (EOPT=1)

Internal

Vsync |_|

SPI SC LUT
(input) an,” e

1’C

U u

LUT Data start

1~244)

Data stop
ansmissi 11h
(10h-and 13h)

U -

U U

QA

(for EEPROM)
Driver

NS

(action internal)

Display
transmission

BUSY_N

VCOM

k\x Display
transmission ok

DATA

Frame 1-N DATA

S

2019/05/06
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9.5 Display refresh waveform

Examplel: LUT all states complete or phase number=0, the driver will send 2 frame VCOM and data to O v.

Internal

Vsync i L L i T -——- U I

SPI < 2 frame >
(o

1’C

(for EEPROM)

A
. Disp_la){ » \/\ Display
Driver transmission Q\ transmission OK
(action internal) \d \\\
BUSY_N (&N —
o
N

VCOM 2
Frame 1-N\V

DATA @( __

% M refre
= is “1 <&§\% ;;oat VCOM and data. (EOPT=0)

Floating

Floating

U --—- U U U

(for EEPROM)

Driver
(action internal)

Display
transmission

BUSY_N
VCOM ) @ Floating
Frame 1-N VCO - = Framel-NVCON/ — —  — — — — — — — — — — —
DATA Frame 1-N DATA > — — — < Frame 1-N DATA > — — _FE)a_.tIDg_ ———————
Figure 7: Display refresh example2 waveform
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Example3: While level selection in LUT is “11”, the driver will float VCOM and keep last frame data. (EOPT=1)

Internal

Vsync |_| |_| |_| |_ |_|_ - —U |_| |_|

SPI

oy <@~

1’C
(for EEPROM)
Driver N Y\\ .

(action internal) Display

transmission ®
BUSY_N (
N

VCOM

DATA
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10. ELECTRICAL SPECIFICATIONS

10.1 Absolute Maximum Rating

Parameter Symbol Min. Max. Unit
Logic supply voltage vDD, AvDD,VDDIO, VDD1,VPP -0.3 +6.0 \Y,
Digital input voltage VI -0.3 VDDIO+0.3 \%
Supply range VGH-VGL VGL-0.3 | \ VGH+0.3 \%
Analog supply VSH +6.40 \ \\%5 \Y
Analog supply VSL (\ég \ V(% 6.4 \%
Analog supply VSHR AR \2\4\ v +15
Supply voltage VGH <( 3\\ v +20 \%
Supply voltage VGL <<\\ /)\\20 -15 \%
125 (¢

{

A

Storage temperature T s16 (/ \\\ ))
r

-5
Note: K \{y
Absolute Maximum Ratings are stress ratings. re nexcess of the i Use permanent damage to
the device. Functional operation of the device (gt tHese or)any other itons nd those indicated in the
i i ia long per‘ e nay degrade the device and affect its
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10.2 Digital DC Characteristic
DC electrical characteristics
Parameter Min. Typ. Max. Unit Condition
IO Supply Voltage 2.3 3.3 3.6 \Y,
Digital/Analog supply voltage 2.3 3.3 3.6 \%
DCDC power input voltage 2.3 3.3 3.6 \%
1.8V output voltage 1.62 1.8 1.98
1.8V input voltage 1.62 1.8 1.98 Q
OTP program power 7.25 7.5 7.75 \k\\
Digital ground 0 % \%\/
DCDC ground 0 o \ \ \\X
Low Level Input Voltage GND - 0.3)@@’[{\ w\ Digital input pins
High Level Input Voltage 0.7xVIO - //W\\Q// V™ |Digital input pins
High Level Output Voltage VIO-0.4 - NN\ W\ vV |Digital output pins; IOH = 400uA
High Level Output Voltage VDD1-0.4 \\X/Q\\\// A(:ngglogg’\l;bpm& IOH = 400uA
Low Level Output Voltage GND(\\\—\ N GND+0S§\\/\JK @féﬁal output pins; IOL = -400uA

Input Leakage Current

@\

PDigital input pins, except pull-up,

pull-down pin

Pull-up/down impedance 200K f\\\(\/)\ ohm
Digital Stand-by Current )
(power off mode) N ( :QX L uA Al stopped
Digital Operating Current_ | WD\ -\ 08 2.0 mA
|O Stand-by Current \\9&6\ R \b\ "%
(power off mogeR ((\\\ 10 (-(\\ <) i} 1.0 uA |All stopped
10 OperatingQuient /IVDD,Q\ MNEWDN - 0.2 mA |No load
Oper /ast@%ﬁt\\qrm \ \/ - TBD mA
Operating.termpeatiire -30 - 85 T
NOTEXkyp. ahd max. values to\R\sbnﬁrmed by design
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10.3 Analog DC Characteristics

Parameter Symbol Min. Typ. Max. Unit Condition
Positive Source voltage VSH 15 V |For source driver/VCOM
Positive Source voltage dev dVSH -200 0 +200 mV
Negative Source voltage VSL -15 V |For source driver/VCOM
Negative Source voltage dev dvsL -200 - +200 mV
Positive Source voltage
o rod dey D dVSHR | -200 - 200 | mV | q
VCOM voltage dev. dvCOM | -200 - +200 | mval W\,
Dynamic Range of Output vdr 0.1 - VSH-0.1 Aé‘( \\/ \
Voltage Range of VGH - VGL |[VGH-VGL| - - 40 « AW W
Negative Gate voltage VGL -15 - <20 \\R\ |For gate driver
Positive Gate voltage VGH 15 //W \ V |For gate driver
Positive HV Stand-by Current % Include VSH power
(power off mo?:i/e) IStVGH* i QO(A \9)2 % With load i
K N \“Aclude VSH power
( <> SWwith load all SD=L
Positive HV Operating Current | IVGH* <3 \ m COM external resistor divider
not
) (A included

Include VSH power
With load all SD=H

Positive HV Operating Curretx ey - C> 1.2 mA [VCOM external resistor divider
@ not
(\ \ \ N\ included
Negatl\(/sol\jv\érww lstv% \\\\\\/ 0 0.2 uA wﬁ#?ga\éSH power
. Y N\ \a & R N\ mA |Include VSL power
Negatwe{??/\%e@\xm rrent &_) — 0.8 1.2 With load all SD=L
. . N Include VSL power
Negative A@p&aﬂng Current \N}& - 0.9- 13 mA With load all SD=H
VINT1 Stand-by Current IStVINT1* 0 0.01 uA
(power off mode)
VINT1 Operating Current IVINT1* 0.3 mA
Voltage IVINT1* 0.3 mA
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10.4 AC Characteristics
Parameter ‘ Symbol Min. Typ. Max. ‘ Unit ‘ Condition
SERIAL COMMUNICATION
Tcss 60 ns |Chip select setup time
CSB TcsH 65 ns |Chip select hold time
Tscc 20 ns |Chip select CSB setup time
Tchw 40 ns |Chip select setup time
Tscvew 100 ns |Serial clock cycle (Write)
Tshw 35 nsQ\S\G\\{‘ “H” pulse width (Write)
scL Tsuw 35 s [SER pulse width (Write)
Tscyer 150 Q“Nns\|Gerial clock cycle (Read)
TshR 60 SR\ Rs fSCL “H” pulse width (Read)
Tsir 60 KoN\FOns  [SCL “L” pulse width (Read)
Tsos 30 ~<INX_~Y| ns |Data setup time
SDA Tson 30 <~ N\ )}V | ps |Datahold time
[()[())IL’\JI')I' Tacc N2 W50 {Knsy |Access time
( ) ToH 15 \\ POutput disable time
(M X N R
D/C Tocs @\\)} f%\\\/\>\ ns [DC setup.tlme
' To/c\ O \\&5) ((_\\% ns [DC hold time
RC loading Qg{gg\& ((\7\\%\\ D -
. . AN A 196k
Source driver output loadin
e L
. . b 7
Gate driver outpl&@k) Ci_(_s\ \\/\>\\\_/ 57 68 of
) RL_([¢OM\ 61.26 Q
VCOM&’M ~Chkam ))| 7 3365.7 pf
K \ > N
CSB ——— /=
VIL N // 7j£_
Tess | Tsevew Tesi, ' Teww |
| —Sg *Tscc
sCL ﬁﬁgsﬂmﬂm
TSDS TSDH
//
(%?ﬁ) o % picx X D7 X D6 X:// X DO X
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CSB TAX

AN
// < >
Tcss Tscycr Tesn ‘ Tenw !
2 € Tsce
viH L X Tor %_A&Y ﬂ m, 3§
sCL V'L7Z Tshr¥— Y \
| Tsps | TsoH,

|
SDA Vi ki
(DIN) —V'Ly

//
Tch:
SDA VIH
(DOUT)

// I%H
D D G G G

3 pin serial interface characteristics (read mode) \?
CsB
VIH
V'L& // ™ %
Tcss Tscycw

<§> o
Y e AR A
TDCS (\% TDCH A
o X AN NOLA
N V
SDA s
o N\
4P Ncy mode)
> AT \ N @\ i //_L&
\TCSS\\ \\Q\SC%W \@ Tesn o Tchw ‘
\ > Tocs ¢ % \ TocH [
A =\ /
% - A
Tacc PTacc Ton

SDA f
o10) y a— D7 X

OB S G S

4 pin serial interface characteristics(read mode)

Figure 8: SPI interface timing

RL*S RLicom
S0~5319 »—'WT VCOM D_'WV—AL
ICL_S I

Figur_e 9: RC loading
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11. CHIP OUTLINE DIMENSIONS

11.1 Circuit/Bump View

G1G3G5 ... 5199~S0 .. G4G2GO
JD79653A
(face up)
~7
NANRNY
Die Size: 9910um * 1028um \ »
Die Thickness: 230 ym * 20um (Polish
Die TTV:  (Dyax — Dyi) Wi ‘\
Bump Height: 12 pm * 2 \
(Hua \ die<?2
Hardness:
Coordinate otjgin: nter
) O
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