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1 DESCRIPTION

The CH13613 device is a single-chip solution for LTPS AMOLED that incorporates gate drivers and is capable of 480RGBx480,
454RGBx454, 400RGBx400, 360RGBx360, 320RGBx480, 320RGBx360, 320RGBx320, 320RGBx290, 300RGBx300,
272RGBx340, 272RGBx480, 264RGBx296, 240RGBx240, 240RGBx320, 240RGBx720, 180RGBx360, 180RGBx540 with internal
GRAM. It includes a 2,764,800 bits internal memory, a timing controller with glass interface level-shifters and a glass power supply

circuit.

The CH13613 supports MIPI Interface, serial peripheral interfaces (SPI), dual serial peripheral interfaces (Dual-SPI) and quad serial
peripheral interfaces (Quad-SPI). The specified window area can be updated selectively, so that movigg pictures.can be displayed

simultaneously independent of the still picture area.
The CH13613 is also able to make gamma correction settings separately for RGB dots to allow,beni j nel

characteristics, resulting in higher display qualities. The IC possesses internal GRAM that store 6.77M-color
images. A deep standby mode is also supported for lower power consumption. This LSl is suita earable device applications,

including l-watch and smart band.
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2 Features
W Single chip AMOLED Controller/driver.

W 240 channels source driver.
W Display Resolutions
- 480RGB x (100+2NL
- 454RGB x (100+2NL

- 420RGB x (100+2NL
- 400RGB x (100+2NL

- 3B60RGB x (100+2NL
- 320RGB x (100+2NL
- 300RGB x (100+2NL
- 272RGB x (100+2NL
- 264RGB x (100+2NL)

—_— — — — — ~— ~— ~—

- 240RGB x (100+2NL)
- 180RGB x (100+2NL)
W Display data frame memory

- RAM size: 2,764,800 bits (480 x 480 x 24 bits*1/2)
H Display mode (Color mode)

- Full color mode: 16.7M colors

- Reduce color mode: 262K colors

- Reduce color mode: 65K colors

- Reduce color mode: 4096 colors

- |dle mode: 16.7M colors, 262K colors , 65K
W Interface

, 8 colors

- Serial peripheral interface (SPI)
- Dual serial peripheral interface (Dual-SPI)
- Quad serial peripheral interface (Quad;8
- MIPI Display Serial Interface (1 clog
»  Support 1lane/2 (11ane: 500
»  Maximum total bit rate,is 500Mbps @
W Display features:

ane pairs)

data format/ 360Mbps of 18-bit data format/320Mbps of 16-bit data format

- Built-in digital R/G/B separate g orrect’circuit

® Output voltage range

- Step-up output voltage range for AVDD:4.5 ~ 6.5V(2*VDDB,3*VDDB)

- Step-up output voltage range for AVEE: -1*VDDB,-2*VDDB

- gamma highest voltage range for VGM: 2.0V ~ 6.3V (10mV/step,max:AVDD-0.2)
- gamma lowest voltage range for VGS: 0,0.2V ~ 4.5V(10mV/step)

- Positive gate driver voltage range for VGH: AVDD, AVDD+VDDB,2AVDD

- Negative gate driver voltage range for VGL: AVEE,AVEE-VDDB,AVEE-AVDD

- Positive gate driver voltage range for VGHO : 3.0V ~ 10V(0.5V/step)

6 V1.0
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- Negative gate driver voltage range for VGLO: -10V ~ -3.0V (0.5V/step)
- Pixel reset voltage range for VREFP: 0.5V ~ 5.0V (0.1V/step, max:AVDD-0.2)
- Pixel reset voltage range for VREFN: -5.0V ~ -0.2V(0.1V/step, max:AVEE+0.2)
- Step-up output positive voltage for ELVDD(VEP): 2.0V~5V(0.1V/step)
- Step-up output negative voltage for ELVSS(VEN):0,-0.2V~-5V(0.1V/step)

® On chip:

- Brightness control
- Support HBM function(High brightness mode)

- Support Sunlight Readability enhancement function

- Support circular edge optimization algorithm

- Support oblique line optimization algorithm

- Support notch algorithm

- Support AOD function &

- Support De-burn-in function

- Support Dynamic ELVSS

- Support gate control signals to gate driver on the panel
- Internal oscillator for display clock

- Support OTP for adjusting gammal/timing parameters

Q\@

- COF/COG
W Chip size: 8300um x 1580um
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3 Device Over View

3.1 Block Diagram

AMOLED Panel
S1~S240 GOA1~GOA20
VGLOVGHO VREFN MUX1~MUX20 | VREFN VGHO W N
Level Shift
AVDD ! '—> 240Source Gate Output — VBDIO
Gamma —> (VGHONGLO) < Gen. —ill VSSIO
Gen A A Zs VDDA
+ + |l—>| DA Converter VSSG
»
VGM I:: Gamma Ll ahit Timing Gen. | ¢ VGH
Voltage Gen.
VGS _ 2 4 Charge Pump C3TP/C3IN
Data Latch (384) VGL
AVSS Be—> [ ] AVDD ) C41P/C4IN
IESC - VDDB
VSSB
Digital Control Circuit  |€¢— AVDD
C11P/C11N
Charge Pump C12P/C12N
(182) AVEE
bop = C21P/C21N
210 = C22P/C22N
CLKP 2
CLKN 2 Display Data VDDR
D1P % RAM Command |« VSSR
o)

D1N & Decoder 1—| DVDD DVDD
VSSAM 5 Gen. DVSS
VREFN p<«—— VREFN Gen. MTP MTP_PWR

el OLED_EN
VREFP g¢— VREFP Gen. =Rl stz SWIRE
AVDD | E|vDD Gen. VEP
SPI Interface & Control PIN
I|¢ II¢¢IIIII Ii ﬁb ELVSS Gen. VEN
== %)
Ia7 224888352 83
=) © W s>
= T
z
8 V1.0
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3.2 POWER GENERATION CIRCUIT

VGH(AVDD,AVDD+VDDB,2AVDD)

\ VGHO(3~10V)

AVDD (4.5 ~ 6.5V)

VDDA=VDDB(2.7V ~ 3.6V) f /
VREFP (0.5 ~ 5.0V)

VDDIO=VDDR(1.65V~3.6V)
L4
0.2 ~-5.0V)
/ AVEE (-1*VDDB,-2*VDDB)
VGLO (-3 ~ -10V)
VGL(AVEE,AVEE-VDDB,AVEE-AVDD)

g DVDD

VSSIO=VSSG=VSSB=VSSR=VSSAM=0V
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3.3 EXTERNAL COMPONENTS CONNECTION

Pad Name Connection Typical Value
\VDDIO/ VDDR Connect to Capacitor (Max 6V): VDDIO/ VDDR ------ ||------ GND 2.2uF
\VDDA/ VDDB Connect to Capacitor (Max 6V): VDDA/ VDDB ------ [|------ GND 2.2uF
DVDD Connect to Capacitor (Max 6V): DVDD------ [|------ GND 2.2uF
\VSSIO Interface ground(Connect to GND) -
VSSR Regulator ground(Connect to GND) -
VSSAM MIPI ground (Connect to GND)
\VSSB Pump ground (Connect to GND)
DVSS Digital logic ground (Connect to GND)
\VSSG Analog gray ground (Connect to GND)
AVSS Source OP ground (Connect to GND)
C11P, C11N Connect to Capacitor (Max 10V): C11P ------ |[------ CTIN 1.0pF
C12P, C12N Connect to Capacitor (Max 10V): C12P ------ ||------ C12N 1.0uF
C21P, C21N Connect to Capacitor (Max 10V): C21P------ [|------ C21N 1.0pF
C22P, C22N Connect to Capacitor (Max 10V): C22P ------ ||--- 1.0uF
C31P, C31N Connect to Capacitor (Max 16V): V31P ------ |- 1.0pF
C41P, C41N Connect to Capacitor (Max 16V): V41P _gsssall------ 1.0pF
AVDD Connect to Capacitor ( 2.2uF
AVEE Connect to Capacitor 2.2uF
VGH Connect to Capac 1.0uF
Connect to Capacitor 2.2uF
VGL
D1(Note 1)
VREFP Connect to C itor (Maxq0V): VREFP ------ ||------ GND 2.2uF(Note 2)
VREFN (‘nect to Capa (Max10V): VREFN ------ [|------ GND 2.2uF
VEP Con x 10V): VEP ------ [|------ GND 2.2uF(Note 2)
VEN Con'nect ( 10V): VEN ------ ||------ GND 2.2uF(Note 2)
VGHO onnect to Capacitor (Max 16V): VGHO ------ [|------ GND 1.0pF
VGLO C ct to CapaC|tor (Max 16V): VGLO ------ [|------ GND 1.0uF
VREF Conngct to Capacitor (Max 6V): VREF ------ [|------ GND 2.2uF
VGM . Capacitor is needed =
VGS No Capacitor is needed -
Note 1: The ended component: Schottky RB521CS-30 (VF=0.35V@10mA and VR=30V).

Note 2: Leave VREFP/VEP/VEN open if this voltage is not in use.

10

V1.0
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3.4 MAXIMUM SERIES RESISTANCE

The driver will operate in “Chip on Glass” applications with series Resistances (due to ITO track Resistance). Voltages are specified
at module 1/0 assuming maximum values as in below table.

CH13613

Name Type Maximum Series Unit
VDDIO Power supply 10 Q
VDDR Power supply 5 Q
VDDA Power supply 5 Q
VDDB Power supply Q

VSSIO Power supply 10

VSSR Power supply /5 Q
VSSAM Power supply (3 . Q
VSSB Power suppl i Q
VSSG Power supgly (3 Q
AVSS Power supply . (3 Q
DVSS Power s (5 Q
IM[1:0] ,PSWAP,DSWAP Iaput 7 100 Q
DVDD_EN Inpu 50 Q
RSTB, CSB,SCL,DCX,D[1:0] put 50 Q
SDI puUQutput 50 Q
CLKP/N, D1P/N ut 10 Q
DOP/N Input/Output 10 Q
SDO, OLED_EN,SWIRE \ Output 50 Q
DVDD,VREF Power output 5 Q
VGM,VGS,VEP,VEN,VREFP,VREFN Power output 5 Q
AVDD,AVEE Power output 5 Q
C11P/N,C12P/N,C21P/N,C22P/N,C31P/N,C41P/N Capacitor connection (3 Q
VGH,VGL,VGHO,VGLO Power output 10 Q
MTP_PWR Power supply 10 Q

Y

11

V1.0
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4 Pin description

Symbol Name Description
Power Supply Pins

VDDIO I/0O Power Power supply for interface system except MIPI interface.

VDDR Regulator Power |Power supply for regulator system.

VDDA MIPI Power Power supply for analog system.

VDDB Analog Power  [Power supply for DC/DC converter.

VSSIO I/O GND System ground for interface system except MIPI interface.

VSSR Regulator GND |System ground for regulator.
VSSAM MIPI GND System ground for internal MIPI analog system.

VSSB Pump GND System ground for pump circuit system. \
VSSG grll\lalljog gray System ground for analog gray system.

AVSS Source OP GND |System ground for source OP.

DVSS Digital GND System ground for digital circuit system.

MTP_PWR [MTP Power OTP programming power supply pin. MusWor normaj/operation.

DC/DC Converter Pins

Output voltage from step-up cnrcwt 1.generated from'VDDB.

AVDD (0]
Connect a capacitor for stabiliz ;
AVEE o Output voltage frgm ternal st -up ¢ uit 2, generated from VDDB.
Connect a capaci

VGH (0]

VGL (0]
C11P,C11N o step-up circuit which generate AVDD.
C12P,C12N ment. When not in used, please open these pins.
C21P,C21N o p pins for the step-up circuit which generate AVEE
C22P,C22N
C31P.C31N o nectlo pins for the step up circuit which generate VGH.

as required, if not used open these pins.
C41P.C41N o on, pins fgr thg step-up circuit which generate VGL.
ct capacitors’as required, if not used open these pins

VGM (0) age generated from AVDD. LDO output for gamma's highest reference voltage

VGS (0] Outpdt voltage generated from AVDD. LDO output for gamma's lowest reference voltage.

V) O tput voltage generated from AVDD. LDO output positive voltage for panel ELVDD.

N Output voltage generated from AVEE. LDO output negative voltage for panel ELVSS.
Vi \ (0] Regulator output for internal reference voltage, Connect a capacitor for stabilization.
DV (0] Regulator output for logic system power, Connect a capacitor for stabilization.

12 V1.0
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Symbol I/O Description

SPI Interface Pins connect with Host

Chip select input pin in SPI I/F.

e I If not used, please connect to VDDIO.

Synchronous clock signal in SPI I/F.

SCL I If not used, please connect to VSSIO.

Display data/command selection in 8 bit SPI I/F.
DCX =“0" : Command;

DCX = “1” : Display data or Parameter;

If not used, please connect to VSSIO.

DCX |

Serial input signal in SPI I/F. The data is input on the rising edge of the SCL si

= = If not used, please open this pin.

SDO o

be tied together.
If not used, please open this pin.

Serial input signal in SPI I/F. The data is input on the rising e of the SCL signal.
If not used, please connect to VSSIO.

DO0,D1 |

IMIPI Interface Pins

-These pins are DSI-CLK+/- differential clock signals
- CLKP/N are differential small amplitude sign

CLKP ; y
Q
CLKN | Ensure the trace length is shortest so that the C
DOP
DON I/0
ntial data signals if MIPI interface is used.
D1P itude signals.
DIN | shortest so that the COF Resistance is less than 3 ohm.
these pins to VSSAM.
LPM or Deep Standby Mode, please keep these pins low.
. D1 P/N data lane sequence and polarity in high speed interface only.
PSWAP | DSWAP DOP DON CLKP CLKN D1P D1N
0 0 DO+ DO- CLK+ CLK- D1+ D1-
PSWAP
DSW | 0 1 D1+ D1- CLK+ CLK- DO+ DO-
1 0 DO- DO+ CLK- CLK+ D1- D1+
1 1 D1- D1+ CLK- CLK+ DO- DO+

\ If not used, please connect to VSSAM.
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Ly SREHZ A PR 2 5]

CHIP WEALTH TECHNOLOGY LTD. CH13613

Symbol | I/O |Description

Interface Logic Pins

IThis signal will reset the device and must be applied to properly initialize the chip.

RSTB | . : .
Signal is active low.
Interface type selection.
IM[1:0] Display Data Command
00 MIPI DSI /9 bit SPI MIPI DSI /9 bit SPI
IM[1:0] | 01 MIPI DSI / 8 bit SPI MIPI DSI / 8 bit SPI
10 MIPI DSI / Quad-SPI
11 MIPI DSI MIPI DSI /1

Please connect to VDDIO or VSSIO.

Tearing effect output pin to synchronize MCU to frame writing, activa
TE (0] \When this pin is not activated, this pin is output low.
If not used, please open this pin.

— - : - v -
This signal is used for noise sensing of TP and generate scan line.
The output voltage level of TE1 pin is determined by VDDIO:.
The TE1 pin can select to output other control signals via regis
If not used, please open this pin.

TEA (0]
as well.

Set generation of DVDD.

DVDD_EN=0, disable generation of DVDD.
DRIRE A ! IDvDD_EN=1, enable generation of DVDD.

This pin internal pull high.
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Ly SREHZ A PR 2 5]

CHIP WEALTH TECHNOLOGY LTD. CH13613
Symbol 1/0 Description
Output Driver Pins
S1~ 8240 0] Pixel electrode driving output.
GOA1~GOA20 . . . .
MUX1~MUX20 (0] Gate driver output pins. The swing voltage level is VGHO to VGLO.
VGHO 0] High voltage level for gate control signals and gate circuit of panel.
VGLO (0] Low voltage level for gate control signals and gate circuit of panel.
VREFP o

Pixel Reset Voltage. Connect a capacitor for stabilization. If not used, pledse open this pin.
VREFN 0] Pixel Reset Voltage. Connect a capacitor for stabilization. If not used, please this p

External Power Control Pins

OLED_EN 0] Power IC enable control pin. If not used, please open this pin. y
SWIRE (0] S-wire protocol setting pin of power IC. If not used, pleaﬂa open this"pin. )
[Test Pins
-These pins are dummy with Hi-Z in driver IC (not have any fi ion inside).
DUMMY - .
-Signal traces can pass through on glass under these pads.
ATESB?UT“: (0] Test pins, not accessible to user. If not used, plea en this pin.
v
DTEST[12:0] 1/0 Test pins, not accessible to user. Please connéct to

k\Q)
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5 Command Description

User Command set list

Address Parameter
Instr. | ACT |RIW Function
MIPI |Others| D7 D6 D5 D4 D3 D2 D1 DO
NOP | Dir | W | 00h |0000h No Argument No Operation
Ss\{\éBrE Dir | W | 01h |0100h No Argument Software Reset
0400h IDA[7:0]
RDDID | Dir | R | 04h |0401h ID2[7:0] display ID
0402h ID3[7:0]
'T\Eé“; Dir | R | 05h |0500n| D7 D6 D5 D4 D3 D2
RDDP | nir | R | 0Ah |0AOOR| D7 D6 D5 D4 D3 D2 Read display
M g power mode
RDDM : Read display
RODM | ir | R | 0Bh |0BOOR| MY MX MV ML | RG e
RDDC : } } } } } Read display
O T et [ RS e pixel format
RDDIM| Dir | R | obh |oDoOR| - - D5 D4 - - Read display
imaqge r_node
RDDS | nir | R | 0EN |0EOOR| D7 D6 D5 - ‘ - - DO Read display
M signal r_node
RDDSD| pjr | R | OFh |OFOOh| - - - D1 B0 R
R 7 Self-diagnostic
Sleep in &
SLPIN |DVS | W | 10n | 1000h No Afgument .
SLPOU| pir | w | 11h | 1100n \ Argufment Sleep out &
T bo_oste.ron
PTLON|DVS | W | 12h | 1200h No Argument Rartial display
mode_on
NORO | pys | w | 13h |1300h No Argument Normal display
N : moqe on
INVOF | bys | w | 20n |2000h No Argument Display inversion
F : off (n_ormal).
INVON [DVS | W | 21h |@)00h No Argument D'Sp'aycm"ers'on
ALll__FPO pvs| w | 22n | 220 No Argument All pixel off (black)
A'-',:IPO DvS | W | 23h | 2300h No Argument Al pixel on (white)
DIEEO DV 800h No Argument Display off
DI?\IPO,,ﬁ W 29 |29 No Argument Display on
2A00h| - - - - i - - scs
2A01h| sc7 | sce | sc5 | sca | sc3 | sc2 | sct1 | sco
CASET{NDIr |RW/| 2Ah Set C‘é'(‘;m” i
2A02h e e e e = e e EC8 address
2A03h| EC7 | EC6 | EC5 | EC4 | EC3 | EC2 | EC1 | ECO
2BOOh| - i i i - i SsP9 | sps
2B01h| SP7 | SP6 | SP5 | SP4 | SP3 | sP2 | sP1 | SPoO
RASET| Dir |R/W| 28Bh Setég"" Ll
2B02h e e e e = e EP9 EPS address
2B03h| EP7 | EP6 | EP5 | EP4 | EP3 | EP2 | EP1 | EPO
2c00h| D7 D6 D5 D4 D3 D2 D1 DO
RAMW | Dir | W | 2ch [2co1h| D7 D6 D5 D4 D3 D2 D1 DO | Write RAM start
2c02h| D7 D6 D5 D4 D3 D2 D1 DO
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2EQ0h| D7 D6 D5 D4 D3 D2 D1 DO
2E01h| D7 D6 D5 D4 D3 D2 D1 DO

RAMR | Dir | R | 2Eh Read RAM start
2E02h| D7 D6 D5 D4 D3 D2 D1 DO
3000h| - - - - - - | PSR9] | PSR[g]

T 3001h | PSR[7] | PSRI6] | PSR5] | PSR[4] | PSR[3] | PSR[2] | PSR[1] | PSRIO] | Horizontal Partial

= |DVS [RW| 30h el
3002h| - - - - - - | PER[9] | PER[8]
3003h | PER[7] | PER[6] | PER[5] | PER4] | PER[3] | PER[2] | PER[
3100h | - - - - - - -
VPTLA | us | ra| 31 |31917 | PSCI71 | PSCIBI | PSCIS] | PSC4] | PSCE3] | PSCE2 PSCIOM \/ertical Partial
R 3102h - = - - - _ PEC[8] area
3103h | PEC[7] | PECI6] | PEC[5] | PEC[4] | PEC[3JAL PEC[2] ECl0]
TEOFF|DVS | W | 34h |3400h Tea””gfffffec“i”e
TEON |DVS| W | 35h |3500n| - TE_M |TELOM| rearing effect
y 4 mode s.et&.on

SDC | Dir |R/W/| 36h |3600h | MY MX | RSMY Scago‘r‘:trzﬁt'O”

'D'\QOF Dvs| W | 38h |3800h Idle mode off

IDMON |DVS | W | 39h | 3900h Idle mode on

IPF | Dir |R/W/| 3Ah |3A00R| - IFPF[2:0] '”teggfrﬁa'?xe'
3C00h| D7 5 4 D3 D2 D1 DO

RaMW | o [y | acn (3601 D7 D D3 D2 D1 DO ATV

C 3C02h| D7 D6 D4 D3 D2 D1 DO Continuous
D5 D4 D3 D2 D1 DO
T D5 D4 D3 D2 D1 DO Read RAM
DC D5 D4 D3 D2 D1 DO Continuous
N13 | N12 | N11 | N10 | N9 N8 .
Set tearing effect
STESL :
N5 N4 N3 N2 N1 NO el
N13 | N12 | N11 | N10 | N9 N8

GS Get scan line
N5 N4 N3 N2 N NO
D5 D4 D3 D2 D1 DO
D5 D4 D3 D2 D1 DO .

RAMW | Dir | W | 4ch Write Ator? RAM
4C02h| D7 D6 D5 D4 D3 D2 D1 DO sta
4C03h

DSTBO| b | w | 4Fh |4FoOh| - - - - - - - | psTB | Deep standby

N mode_- on

WDB |DVS| W | 51h |5100h DBV[7:0] V‘gr'itgh‘fssps'gy

RDB [DVS| R | 52h |5200h DBV[7:0] rzﬁﬂﬂfgg
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HBMSE

/'S5|Dvs | w | 53n | 5300n HBM_EN[7:0] Select HBM mode
RHBM | Dir | R | 54h |5400h HBM_EN[7:0] Read HBM mode
NEM |DVS |R/W| 55h | 5500h NOR_WIDTH[7:0] Set EM Width for

Normal mode

IEM |DVS |RW| 56h |5600h IDLE_WIDTH[7:0] Set EM Width for

Idle mc_)de
HEM |DVS |[R/W| 57h |5700h HBM_WIDTH[7:0] Set EM Width for
HBM mode
5C00h| D7 D6 D5 D4 D3 D2 D1 DO
Ravw | o | | o 5C01h| D7 D6 D5 D4 D3 D2 D1 e NS Y]
. 5C02h| D7 D6 D5 D4 D3 D2 D1 L
5C03h
. EM_DIM|HMS_DI| IMS_DI .
BACTR| Dir [RMW| 60h | 6000h | EM_M ="z MR iee - ming Control
DECTR|DVS |[R/W/| 62h |6200n| - - B Dynamic ELVSS
EN Function Control
SRECT SRE_E SRE

=~ |DVS|RW| 63h 6300 | - - - N Mods Conrol
GACM . Gamma and
<ET |DVS|RW/| 64h |6400n | - - | GAM_HBM[1:0] A AM_NOR([1:0] | Samme ane
SPIRD g . SPI read

o " | Dir | W | 65h |6500n sPI_cNB[7 el
CICEN | DVS |R/W/| 67h |6700n| - - UD_PQ ) ; . |ROE circular

) N edgeenable
OLOAE| hys |rw/| 68h |6800n| - OBL X | - - NS (Ols [

N N Lineenable
NOTCH ovs [Rw! 69n | 6900h _ _ ) _ _ Notch_E| Notch algorithm
EN ’ N enable

Inside
'N?\'IRE bvs |[Rw| 6Ah |6Ad0n - - - - - |R_LEN [ CircularAlgorithm
Enable
SWIRE . Swire Manual
MANU SMANU_CTL[7:0] Control
SPIR SPI_REA SPI read
C - - - - - - - D EN manufacture
- command Enable
AODCL 82h | 8200h | AOD_E | CLOCK | q rm | TiMEM | PCLKMY - - |AOD clock setting
KS N M EN
8300h Hour[7:0]
A?AIETI Dir |R/W| 83h |8301h Minute[7:0] AOD time setting
8301h Second[7:0]
AODSE . AOD second
CCAL Dir |[R/W| 84h |8400h No Argument hand calibration
SECOND_OFFS CALB_E CALB_CYCLE[T: AOD
8500h = ) A ) ] i
Agggv Dir |R/W| 85h ET[9:8] N 0] Synchronization
8501h SECOND_OFFSET[7:0] cycle setting

18
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8502h

SECOND_COUNT([23:16]

8503h SECOND_COUNT[15:8]
8504h SECOND_COUNT][7:0]
8600h NUMSize_R[6:0]

DCLKF| b [Rw| 86h | 8601h NUMSize_C[6:0] DU
SIZE size
8602h MARKSize_C[6:0]

8700h DH_Color_RO[7:0]
8701h DH_Color_R1[7:0]
DHCOL| . 8702h DH_Color_ R2[7:0]
ORR Dir [R/W| 87h 4
87FEh DH_Color_R254[7:0]
87FFh DH_Color_R255[7:0]
8800h DH_Color_GO[7:0
8801h DH_Color_G1[7;
DHCOL| . 8802h DH_Color_ G2[7:0]
ORG Dir [R/W| 88h
88FEh
88FFh
Hour color setting
8900h
8901h
DHCOL| . 8902h
ORB Dir [R/W| 89h
89FEh DH_Color_B254[7:0]
89FFh _Color_B255[7:0]
8A00N DH_Color_A0[7:0]
8A01h DH_Color_A1[7:0]
DHCOL| _. ‘02h DH_Color_ A2[7:0]
ORA Dir |[R/W| 8Ah
8AFEh DH_Color_A254[7:0]
8AFFh DH_Color_A255[7:0]
A Oh DM_Color_R0[7:0]
8B0 DM_Color_R1[7:0]
02h DM_Color_ R2[7:0
2L Dir |R/W |¥8Bh = _Ra[7:0]
OR
8BFEh DM_Color_R254{7:0]
8BFFh DM_Color_R255[7:0]

. Minute color
8C00h DM_Color_GO[7:0] setting
8C01h DM_Color_G1[7:0]

pDMmcoL| . 8C02h DM_Color_ G2[7:0]
ORG Dir |[R/W| 8Ch
8CFEh DM_Color_G254[7:0]
8CFFh DM_Color_G255[7:0]
DMCOL| Dir |R/W| 8Dh |8D00h DM_Color_BO0[7:0]
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ORB

8D01h DM_Color_B1[7:0]
8D02h DM_Color_ B2[7:0]
8DFEh DM_Color_B254(7:0]
8DFFh DM_Color_B255[7:0]
8E00h DM_Color_AQ[7:0]
8E01h DM_Color_A1[7:0]
DgSSL or |l sen [BE02N DM_Color_ A2[7:0]
8EFEh DM_Color_A254(7:0]
8EFFh DM_Color_A255[7:0]
DCOCROL Dir |[RIW/| 8Fh |8F00Oh| - - - - - -
9000h | - - - Dg'[gfk - - N
P oir [Rw| 90n [g001h DClockR[7:0{ ZgiLS;o”s?tif,',?'ta'
9002h DClockC[7:0]
9100h | DClockY4[9:8] | DClockY3[9:8] | DClockY2[9:8] ockY1[9:8]
9101h| - - - - - |#DClockys[9:8]
o102h| - ] — | DClock [BClogkx k | DClock [DClockX1
X5[8] | 48] 8] | x2[8] 8]
9103h 11
9104h « Dc;cka:O]
9105h \ lockY,2[7:0] -
PG| o [Rw| 9t [o106n DCloskx2(7-0] coordinate seting
9107h DClockY3([7:0]
9108h DClockX3[7:0]
9109h DClockY4[7:0]
@oAh DClockX4[7:0]
910 DClockY5[7:0]
910Ch DClockX5(7:0]
A h MINUTE_ROTATE_R[7:0]
ACLKE | o || ol [930 - | -] MINUTE_ROTATE_C[5:0] ﬁﬂg{ggcglr?tg:
cC 02h SECOND_ROTATE_R([7:0] coordinate setting
\ 9303h | - - - SECOND_ROTATE_C[4:0]
C300h| - - - - - - - AC'[gfkR Analog clock
ACLLSKC Dir |R/W| 94h | c301h AClockR([7:0] gZﬂfﬁglocat'on
C302h AClockC[7:0]
9500h | - - - gﬁ—gﬁ - - SP_AOD
DI\IIESBEUTR oir |rnwl osn 19501] - DE_BURNSMS - DE_BURNSMP /Sxe?:% gDe-burn-in
9502h | - SP_X
9503h | - SP_Y
DEBUR| Dir |R/W| 96h |9600h|  X2Dir[1:0] Y2Dir{1:0] X1Dir{1:0] Y1Dir{1:0]  |AOD De-burn-in
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direction of each

NDIR_L 9601h X4Dir[1:0] Y4Dir[1:0] X3Dir[1:0] Y3Dir[1:0] ,
SB step setting
9602h |  X6Dir[1:0] Y6Dir[1:0] X5Dir[1:0] Y5Dir[1:0]
9603h | x8Dir1:0] Y8Dir[1:0] X7Dir[1:0] Y7Dir[1:0]
9604h | X10Dir[1:0] Y10Dir{1:0] X9Dir[1:0] YODIr[1:0]
9605h | x12Dir[1:0] Y12Dir{1:0] X11Dir[1:0] Y11Dir{1:0]
9606h | x14Dir[1:0] Y14Dir[1:0] X13Dir[1:0] Y13Dir[1:0]
9607h | X16Dir[1:0] Y16Dir{1:0] X15Dir[1:0] Y15Dir{1:0]
9608h | x18Dir[1:0] Y18Dir{1:0] X17Dir[1:0]
9609h |  X20Dir[1:0] Y20Dir{1:0] X19Dir[1:0]
960Ah|  X22Dir[1:0] Y22Dir[1:0] X21Dir[1:0]
960Bh | x24Dir[1:0] Y24Dir{1:0] X23Dir[1:0]
960Ch|  x26Dir[1:0] Y26Dir[1:0] X25Dir[1:0]
960Dh | x28Dir[1:0] Y28Dir[1:0] X27Dir[1:0]
960Eh |  x30Dir[1:0] Y30Dir[1:0] X2
960Fh | x32Dir[1:0] Y32Dir[1:0] X31Dir[1: Y31Dir[1:0]
9700h |  X34Dir[1:0] Y34Dir[1:0] X33Dir[1:0] Y33Dir[1:0]
9701h |  X36Dir[1:0] Y36Dir[1:0] 35Dir[1:0]
9702h |  X38Dir[1:0] Y38Dir[1:0] Y37Dir[1:0]
9703h | X40Dir[1:0] Y40Dir{1:0] Y39Dir[1:0]
9704h | X42Dir[1:0] Y42Di Y41Dir[1:0]
9705h | X44Dir[1:0] | X43Dir1:0] Y43Dir[1:0]
9706h X45Dir[1:0] Y45Dir[1:0]
DEBUR X47Dir{1:0] Y47Dir[1:0]  |AOD De-burn-in
NDIR_ | Dir |R/W| 97h direction of each
MSB X49Dir[1:0] Y49Dir{1:0]  |step setting
X51Dir[1:0] Y51Dir[1:0]
Y54Dir[1:0] X53Dir[1:0] Y53Dir[1:0]
Y56Dir[1:0] X55Dir[1:0] Y55Dir[1:0]
Y58Dir[1:0] X57Dir[1:0] Y57Dir[1:0]
Y60Dir[1:0] X59Dir[1:0] Y59Dir[1:0]
Y62Dir[1:0] X61Dir[1:0] Y61Dir[1:0]
Fhl  *e4Dir[1:0] Y64Dir[1:0] X63Dir[1:0] Y63Dir[1:0]
RDIDY| Dir | R h |DAO ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 ID10 Read ID1
RDI R | DB 00h| ID27 | ID26 | ID25 | ID24 | ID23 | ID22 | ID21 ID20 Read ID2
RDID \Ch DCOOh| ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 ID30 Read ID3

Notes:

1. The following description is indicates the executing time of instructions.

2. The 8-bit Command code in above table and following command description means MIPI.

No. Symbol Executing time
1 Dir (Direct) At the received a completed instruction and parameter
2 DVS (Display Vertical Sync.) Synchronized with the next frame
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NOP(0000h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
00h 0000h No Argument N/A

o This command is empty command. It does not have effect on the display module.
Description
However it can be used to terminate parameter write commands.
Restriction -

>

§®
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SWRESET: Software Reset (0100h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
01h 0100h No Argument N/A

When the software reset command is written, it causes software reset. It resets the commands and parameters
Description to their S/W reset default values. (See default tables in each command description).

The display is blank immediately.

It will be necessary to wait 5 msec before sending new command following software reset. The display module
Restriction loads all display suppliers factory default values to the registers during this 5 ms set is applied

during sleep out mode, it will be necessary to wait 120 msec before sending sleep
Software reset command cannot be sent during sleep out sequence.

§®
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RDDID: Read Display ID (0400h~0402h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
0400h ID1[7:0] 00h
04h 0401h ID2[7:0] 80h
0402h ID3[7:0] 00h
This read byte returns 24-bit display identification information.
The 1st parameter (ID1): the module’s manufacture ID.
Description The 2nd parameter (ID2): the module/driver version ID.
P The 3rd parameter (ID3): the module/driver ID.
Note: Commands RDID1/2/3 (DAh, DBh, DCh) read data correspond to the parameter , 3ofth mand
04h, respectively
Restriction = %

§®
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RDNUMED: Read Number of Errors on DSI (0500h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
05h 0500h D7 D6 D5 D4 D3 D2 D1 DO 00h

The first parameter is telling a number of the parity errors on DSI. The more detailed description of the bits is
below.
DI[6..0] bits are telling a number of the parity errors.

Description D[7] is set to “1” if there is overflow with P[6..0] bits.

P D[7..0] bits are set to “0”s (as well as RDDSM(0Eh)’s DO are set “0” at the same time) after there is sent the first

parameter information (= The read function is completed).
See also section “Acknowledge with Error Report (AWER)” and command RDDSM
This command is used for MIPI DSI only. It is no function for others interface operatio

Restriction

| S

§®
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RDDPM: Read display power mode (0A00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
0Ah 0AQ0Oh D7 D6 D5 D4 D3 D2 - - 08h

This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Booster Voltage Status “1”=Booster On, “0"=Booster Off
D6 Idle Mode On/Off
——— D5 Partial mode On/Off
D4 Sleep In/Out
D3 Display Normal Mode
On/Off
D2 Display On/Off
Restriction -

§®
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RDDMADCTR: Read Display MADCTR (0B00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
0Bh 0BOOh MY MX MV ML RGB - RSMX RSMY 00h

This command indicates the current status of the display as described in the table below.
Bit Description Value
MY Row Address Increment Of Increasipg ip vertic_:al;
1” = Decreasing in vertical
MX Column Address Increment ‘.O,, f Increasmg n ’
1” = Decreasing
MV Row/Column Order L et
Description
ML Vertical Refresh Order
RGB RGB/BGR Order
RSMX Horizontal Flip
RSMY Vertical Flip
Restriction -

§®
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RDDCOLMOD: Read Display Pixel Format (0C00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
0Ch 0CO00h - - - - - IFPF[2:0] 07h

This command indicates the current status of the display as described in the table below:
IFPF[2:0] DBI pixel format
001 SPI 1-1-1
010 SPI 8bit/pixel(256 colors);SPI 3:3-2
Description 011 SPI 8bit/pixel(256 colors);SPI 256
101 16bit/pixel(65,536 colors)
110 18bit/pixel(262,144 Celo
111 24bit/pixel(16.7M ¢ \
Others erved
Restriction - i

§®
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RDDIM: Read Display Image Mode (0D00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
0Dh | 0DOOh - - D5 D4 D3 - - - 00h

This command indicates the current status of the display as described in the table below:

Bit Description Value

Description D5 Inversion On/Off “1” = Inversion On, “0” = Inversion Off
D4 All Pixel On “1” = White display, “0” = Normal displa
D3 All Pixel Off “1” = Black display, “0” = Normaligi

Restriction -

§®
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RDDSM: Read Display Signal Mode (0E0Oh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
OEh OEOOh D7 D6 D5 - - - - DO 00h

This command indicates the current status of the display as described in the table below:
Bit Description Value
D7 Tearing Effect Line On/Off “1” = On, “0” = Off
. “1” = TE Mask Mode
Description D6 Tearing Effect Mask Mode “0” = TE Non-
. . “1” = V-Blanking & H-B
D5 Tearing Effect Line Mode “0” = V-Blanking M
Error on DSI(SOT sync error,
DO SOT error, HS time out, Multi-bit “qr= 4
ECC error, single-bit ECC =EelTorggg "o error
error(i# W 1114 1);CRC error) \
Restriction -

§®
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RDDSDR: Read Display Self-Diagnostic Result (0F00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
OFh O0FO00h - - - - - D2 D1 DO 00h

This command indicates the current status of the display as described in the table below:
Bit Description value
Description D2 fill ok flag S bR EAr “1”=fill ok flag, “0"=not fill ok flag
D1 | RGB Timing off detection flag ‘:‘10’:,1 E’)‘(ttzrr’r‘]jl ';%B timing ‘c’)ﬁ’
DO Checksum Status “1"=Cr(1:ehc: cslgsTjribnnoor:nal
Restriction -

§®
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SLPIN: Sleep In (1000h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
10h | 1000h No Argument =l

mode
This command causes the AMOLED module to enter the minimum power consumption mode. In this mode the
DC/DC converter is stopped, internal display oscillator is stopped, and panel scanning is stopped.
| Source / Gate Output I@Iank Displab\ Stop
o | Internal Oscillator
Description
| DC / DC Converter |
Control Interface, display data and registers are still working.
User can send RGB Timing for blank display after Sleep In nd and this info is invalid during 2
frames after Sleep In command if there is used Normal Mode On leep Out-mode.
Dimming function does not work when there is changing mode from'Sleep Out to Sleep In.
This command has no effect when module is already in sleep in mode. S n Mode can only be exit by the
Sleep Out Command (11h).
Restriction It will be necessary to wait 5msec before sending nextg£om
and clock circuits to stabilize.
It will be necessary to wait 120msec after sending Sleep Qu
In command can be sent.

32 V1.0



SLPOUT: Sleep Out (1100h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
Sleep
11h 1100h No Argument out
mode
This command turns off sleep mode. In this mode the DC/DC converter is enabled, Internal display oscillator is
started, and panel scanning is started.
Source / Gate Output Stop
Description Internal Oscillator Stop
DC / DC Converter
User can start to send RGB Timing before Sleep Out comm
control signals when sleep out.
Sleep Out Mode can only be exit by the Sleep In Command (10h), S/
will be necessary to wait 5msec before sending next command; this is to a
clock circuits to stabilize.
Restriction Driver IC loads all default values of extended and test gomm; o the registers during this 5msec and there

cannot be any abnormal visual effect on the display image gfault and register values are same when

It will be necessary to wait 120msec after sendi

Out command can be se§
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PTLON: Partial Display Mode On(1200h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
Partial
12h 1200h No Argument Mode
On
This command causes the display module to enter the Partial Display Mode. The Partial Display Mode window
is described by the Partial Area (30h/31h) command.
el To leave Partial Display Mode, the Normal Display Mode On (13h) command should be written. The host
processor continues to send PCLK, HS and VS information to display modules
command is sent when the display module is in Normal Display Mode.
Restriction This command has no effect when Partial Display Mode is active.

§®
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NORON: Normal Display Mode on (1300h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
Normal
13h 1300h No Argument Mode
On
Description This command returns the display to normal mode.
Restriction This command has no effect when Normal Display Mode is active.

§®
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INVOFF: Display Inversion Off (2000h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
Display
20h 2000h No Argument inversio
n off
This command is used to recover from display inversion mode. This command does not change any other
status.
Example:
Image Display
Description [
Restriction This command has no effect when module is already in in ion off mode!

§®
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INVON: Display Inversion On (2100h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
Display
21h 2100h No Argument inversio
non
This command is used to enter display inversion mode. This command does not change any other status.
To exit from Display Inversion On, the Display Inversion Off command (20h) should be written.
Example:
Image
|
Description [
Restriction This command has no effect when module is already in In ion On mod

‘\&Q’
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ALLPOFF: All Pixel Off (2200h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
22h | 2200h No Argument Al

This command turns the display panel black in Sleep Out mode and a status of the Display On/Off register can
be on or off. This command does not change any other status. Example:
Image
Description >
“All Pixels On” or “Normal Display Mode On” commands are‘Use e display panel shows
the display data after “Normal Display On” command.
Restriction This command has no effect when module is already in All Pixel Off mod

K\Q)
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ALLPON: All Pixel On (2300h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
23h | 2300h No Argument Al

This command turns the display panel white in Sleep Out mode and a status of the Display On/Off register can
be on or off. This command does not change any other status. Example:
Image Displa
Description | >
“All Pixels Off” or “Normal Display Mode On” commands ar€ use: leave this mode. The display panel is
showing the display data after “Normal Display On” command.
Restriction This command has no effect when module is already in All Pixel ON mo

§®
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DISPOFF: Display Off (2800h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
28h | 2800h No Argument S

This command is used to enter into Display Off mode. In this mode, the display data is disabled and the blank
page is inserted. This command does not change any other status. There will be no abnormal visible effect on
the display.
Example:
Image Displa
Description
Restriction This command has no effect when module is already in display off mode.

§®

40 V1.0




DISPON: Display On (2900h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
29h | 2900h No Argument S

This command is used to recover from DISPLAY OFF mode. Output from display data is enabled. This
command does not change any other status.
Example:
Image Display
: .
Description
Restriction This command has no effect when module is already in Display On mo

§®
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CASET: Set Column Start Address(2A00h~2A03h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
2A00h - - - - - - - SC8 00h
AN 2A01h SC7 SC6 SC5 SC4 SC3 SC2 SC1 SCO 00h
2A02h - - - - - - - EC8 01h
2A03h EC7 EC6 EC5 EC4 EC3 EC2 EC1 ECO C5h
This command defines the column extent of the frame memory accessed by the with the
write_memory_continue and read_memory_continue command.
This command makes no change on theother driver status. The values of SC[8:0] an ferred
when RAMWR command comes.
SC[8:0] EC[8:0]
Y [T 111 v
Description SP[9:0] )|
EP[9:0] |
|
Restriction When partial update,The SC[8:0] and EC[8:0]-SC[8:0] divisible by 2.

§®
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RASET: Set Row Start Address(2B00h~2B03h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
2B00h - - - - - - SP9 SP8 00h
2B01h SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO 00h
28h 2B02h - - - - - - EP9 EP8 01h
2B03h EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO C5h
This command defines the page extent of the frame memory accessed by the h ith the
write_memory_continue and read_memory_continue command.

This command makes no change on theother driver status. The values of SP[9:0] an : ferred
when RAMWR command comes.

SC[8:0] EC[8:0]
Description SP[9:0] —p!
EP[9:0] )
Restriction When partial update, The SP[9:0] and ECJ9: 1 n be divisible by 2.
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RAMW: Write memory Start (2Ch)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
2C00h D7 D6 D5 D4 D3 D2 D1 DO Content
s of
o 2C01h D7 D6 D5 D4 D3 D2 D1 DO memory
2C02h D7 D6 D5 D4 D3 D2 D1 DO is set
randoml
This command transfers image data from the host processor to the display module’s
the pixel location specified by preceding CASET (2Ah) and RASET (2Bh) commands. P
format to write image data.
If MV(36h-B5) = 0:
The column and page registers are reset to the Start Column
Data 1 is stored in frame memory at (SC, SP). The column r d pixels are written to
C) value. The column register is then
Description
A Memory Write should follo
Restriction Otherwise, data written wi

undefined locations.
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RAMR: Read memory (2Eh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
2E00h D7 D6 D5 D4 D3 D2 D1 DO Content
s of
oEh 2E01h D7 D6 D5 D4 D3 D2 D1 DO memory
2E02h D7 D6 D5 D4 D3 D2 D1 DO is set
randoml
y
This command transfers image data from the display module’s frame memory to the h ing at
the pixel location specified by preceding CASET (2Ah) and RASET (2Bh) commands.
If MV(36h-B5) = 0:
The column and page registers are reset to the Start Column (SC) and Start ly. Pixels are
read from frame memory at (SC, SP). The column register is then incremente pixel§ read from the frame
memory until the column register equals the End Column (EC)Walue. The colum is then reset to SC
Descrintion and the page register is incremented. Pixels are read from t memory until th e register equals the
P End Page (EP) value or the host processor sends another comma
If MV(36h-B5) = 1:
The column and page registers are reset to the Start Column (SC) and S (SP), respectively. Pixels are
read from frame memory at (SC, SP). The page register is then incremen nd pixels read from the frame
memory until the page register equals the End Page (E The paggfregister is then reset to SP and the
column register is incremented. Pixels are read from t mery until the column register equals the
End Column (EC) value or the host processor sends d.
Restriction There is no restriction on length of paramete
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HPTLAR: Horizontal Partial Area (3000h~3003h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
3000h - - - - - - PSRI[9] PSRI[8] 00h
- 3001h PSR[7] PSRI6] PSRI[5] PSR[4] PSRI[3] PSRI[2] PSRI[1] PSRIO0] 00h
3002h - - - - - - PERI9] PERI8] 01h
3003h PER[7] PER[6] PERI5] PER[4] PERJ[3] PERI[2] PE C5h
This command defines the Partial Display mode’s display area. There are two param d with this
command, the first defines the Start Row (SR) and the second the End Row (ER), as ill lowing
figure.
If End Row> Start Row:
|
Start Row .'ndﬂs;!yAeA
> rtial Display Area
\
End Row
PER[9:0] '—> ! y
Description «‘ Nop-displayAtea
If End Row< Startw V
End Ro 1 >
PER[9:0] J \
«\\
‘ Non-display-Area Partial Display Area
Start Ro ’/'
1
A
If End Row = Start Row Then the Partial Area will be one row deep.
Restriction P :0]a

PER[9:0] settings should be within max available Display Area.
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VPTLAR:Vertical Partial Area (3100h~3101h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
3100h - - - - - - - PSCI8] 00h
T 3101h PSCI[7] PSCI[6] PSCI[5] PSC[4] PSCI[3] PSC[2] PSC[1] PSCI[0] 00h
3102h - - - - - - - PECI8] 01h
3103h PECI[7] PECI6] PECI5] PEC[4] PECI[3] PEC[2] PEC[1] PECIO0] C5h
This command defines the Partial Display mode’s display area. There are two pa iated with this
command, the first defines the Start Column (SC) and the second the End Column ted in the
following figure.
If End Column> Start Column:
Start Column End Column
‘ PSC[8:0] ‘ | PEC[8:0] |
S e
= I
[oX o
RE i
‘ 1
Display Are:
Description
If End Colu targ C
End Column Start Column
P PSC[8:0]
. |
3
q
N N
Partial Display Area
If End Column = Start Column then the partial Area will be one column deep
Restriction

PSC[8:0] and PEC[8:0] settings should be within max available Display Area.
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TEOFF: TE Signal OFF (3400h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
34h 3400h No Argument TE off

Description This command is used to turn OFF (Active Low) the output signal from the TE signal line.

Restriction This command has no effect when TE output is already OFF.

>

§®
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TEON: TE Signal ON (3500h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
35h | 3500h - - - - - - TE M TELOM | TEon

This command is used to turn ON the output signal from the TE signal line. The TE On has one parameter,
which describes the mode of Output Line. (“-“means don’t care).

TE_M Function

0 Output mode of TE signal set

A

Vertical Time
Scale TE

When TE_M =“0" & TELOM = “1": The TE Output line f both V-Blanking and H-Blinking information.

Vertical Time
Scale TE
Description

When TE_M =“1" & TELOM = The TE O consists of Valid V-Blanking information.

Valid VS(D rame) Netiesh data (Non-display framesyﬂ_\;!d VS( DiEiy;me

) tvdh tvdl
Vertical Time r
.Scale ‘
TE

When TE_M = & TELOM =": The TE Output line consists of Valid V-Blanking information.
Not refresh data (Non-display frames

Valid DiSplay frame)

—

Valid VS(Di\s[a—y;me)

tvdh tvdl

Vertical Time
Scale

ote: 1. During Sleep In Mode with TE Line On, TE Output pin will be active Low.
2. When 35h=01h, TE output high during non-display frame.

Restriction This command has no effect when Tearing Effect output is already ON.
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SDC: ScanDirectionControl (3600h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
36h 3600h MY MX MV ML RGB - RSMX RSMY 00h

This command defines the scan direction of Source and Gate Driver. This command makes no change on the
other driver status.
Bit Description Value
MY Row Address Increment 0 f Increasir:ng ir_1 vertic_:al
1” = Decreasing in vertigal
MX Column Address Increment “O,, f Increasmg n hor 0
1” = Decreasing in horizon
MV Row/Column Order “0,, f A CUuE]
1” = Row/colum
ML Vertical Refresh Order “0,, f FCACUES
1” = Panel Refre
RGB RGB/BGR Order (1) y
RSMX Horizontal Flip 70" = Noriqydisplay
1” = Flippeddisplay
. . “0” = Normal
RSMY Vertical Flip “1" = Flipped dis
Description
[nput image MX=0, MY=1, panel display
]
>
Note: 1:MV#; B Ihg 1T R ARIE 75 E5 B 1K fEpanel i0E 8UR R XI5, 5 B 5 B 04 i T 5% A4
case W T AMHURFR AL 2
2: HAMY/MX/MV/RGB ADir, ML/RSMX/RSMY ADVS
Restriction -
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IDMOFF: Idle Mode Off (3800h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
Idle
38h 3800h No Argument Mode
off
Descriotion This command is used to recover from idle mode on.
P In the idle off mode, display panel can display maximum 16.7M colors.
Restriction This command has no effect when module is already in Idle Off Mode.
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IDMON: Idle mode On (3900h)

Image Contents VS. Display Colors

R7R6R5R4R3R2R1 | G7G6G5G4G3G2G1G | B7B6B5B4B3B2B1B
RO 0 0
O XXXXXXX 0 XXXXXXX
0 XXXXXXX 1T XXXXXXX
0 XXXXXXX 0 XXXXXXX
0 XXXXXXX 1T XXXXXXX
1T XXXXXXX 0 XXXXXXX
1T XXXXXXX 1T XXXXXXX
1T XXXXXXX 0 XXXXXXX
1T XXXXXXX 1T XXXXXXX

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
Idle
39h 3900h No Argument Mode
on
This command is used to enter into Idle mode on.
In the idle on mode, color expression is reduced. The primary and the secondary colors using MSB of each R,
G, and B, 8 color depth data is displayed.
Image
Description

effect when module is already in Idle On Mode.
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IPF: Interface Pixel Format(3A00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
3Ah 3A00h - - - - IFPF[2:0] 07h

This command sets the pixel format for the RGB image data used by the interface.
IFPF[2:0] : Pixel Format Definition.
If not used DPI interface, then the corresponding bits in the parameter are ignored.
IFPF[2:0] Control Interface Color Format
001 SPI 1-1-1
010 SPI 8bit/pixel(256 colors
011 SPI 8bit/pixel(256 colors);SPI 2
101 16bit/pixel(65,536 co
110 18bit/pixel(262,1 olors)
111 24bit/pixel(16.7M colors)
Others 7 eserved -
SPI 1-1-1
0x2C
CMDWR 0 0 0 0 0 0 0 0 for
GRAM
Write
1,2RAMD 1,2pixel
Data P1[0] | P2[2] | P2[1] | P2[0] Data
Write Write
3,4RAMD 3,4pixel
Data P3[1] | P3[0] | P4[2] | P4[1] | P4[0] Data
Write Write
Description 5,6RAMD 5,6pixel
Data P5[2] | P5[1] | P5[0] | P6[2] | P6[1] | P6[0] Data
Write Write
Si on...

0x2C
for

GRAM
Write

P1[2]

P1[1] | P1[0]

P2[2]

P2[1]

P2[0]

1,2pixel
Data
Write

P3[2]

P3[1] | P3[0]

P4[2]

P4[1]

P4[0]

3,4pixel
Data
Write

5,6RAMD
Data
Write

P5[2]

P5[1] | P5[0]

P6[2]

P6[1]

P6[0]

5,6pixel
Data
Write

Soon...

CMDWR

0

0

0 0

0

0

0

0

0x2C
for
GRAM
Write

1,2RAMD

P1[3]

P1[2]

P1[1] | P1[0]

P2[3]

P2[2]

P2[1]

P2[0]

1,2pixel
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Restriction

Data Data

Write Write
3,4RAMD 3,4pixel

Data 1 P3[3] | P3[2] | P3[1] | P3[0] | P4[3] | P4[2] | P4[1] | P4[0] Data

Write Write
5,6RAMD 5,6pixel

Data 1 P5[3] | P5[2] | P5[1] | P5[0] | P6[3] | P6[2] | P6[1] | P6[0] Data

Write Write

Soon...

SPI 3-3-2

B1[1]

B2[1]

B3[1]

B1[0]

B2[0]

B3[0]

-

SPI 3-3-2 SPI 256 &

0
<
S
=
py
o

0x2C
for
GRAM
Write
1st
pixel
Data
Write
251
pixel
Data
Write
3st
pixel
Data
Write
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RAMWC: Write memory Continue (3Ch)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
3C00h D7 D6 D5 D4 D3 D2 D1 DO Content
s of
— 3C01h D7 D6 D5 D4 D3 D2 D1 DO memory
3C02h D7 D6 D5 D4 D3 D2 D1 DO is set
randoml|
y
This command transfers image data from the host processor to the display modul ory continuing
from the pixel location following the previous write_memory_continue or write_
Please use MIPI HS format to write image data.
If MV(36h-B5) = 0:
Data is written continuing from the pixel location after the write range of the
RAMWRC(3Ch). The column register is then incremented and pixels are w, the frame Memory until the
column register equals the End Column (EC) value. The colurgn register is then t to SC and the page
register is incremented. Pixels are written to the frame me il the page regis als the End Page
Description (EP) value or the host processor sends another command. If the ber of pixels exceeds (EC-SC + 1) *
P (EP — SP + 1) the extra pixels are ignored.
If MV(36h-B5) = 1:
Data is written continuing from the pixel location after thg
RAMWRC(3Ch). The page register is then incremented and
page register equals the End Page (EP) value. The pa
incremented. Pixels are written to the frame memory until
value or the host processor sends another co
+ 1) the extra pixels are ignored.
transfer number of data excee
A Memory Write should f
Restriction Otherwise, data written and any following RAMWRC(3Ch) commands is written to
undefined locations.
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RAMRDC: Memory Continuous Read (3Eh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
3E00h D7 D6 D5 D4 D3 D2 D1 DO Content
s of
3Eh 3E01h D7 D6 D5 D4 D3 D2 D1 DO memory
3E02h D7 D6 D5 D4 D3 D2 D1 DO is set
randoml|
y
This command transfers image data from the display module’s frame memory to sor starting at
the pixel location specified by preceding CASET (2Ah) and RASET (2Bh) comnian
If MV(36h-B5) = 0:
The column and page registers are reset to the Start Column (SC) and Start Page (SP), r els are
read from frame memory at (SC, SP). The column register is then incremented pixels from the frame
memory until the column register equals the End Column (EC) value. The c n register is reset to SC
Description and the page register is incremented. Pixels are read from the frame memoq, il the page reQister equals the
P End Page (EP) value or the host processor sends another comimand.
If MV(36h-B5) = 1:
The column and page registers are reset to the Start Column (SC) Start Page (SP), respectively. Pixels are
read from frame memory at (SC, SP). The page register is then incr: nted and pixels read from the frame
memory until the page register equals the End Page (EP) value. The p register is then reset to SP and the
column register is incremented. Pixels are read from the frame memory u e column register equals the
End Column (EC) value or the host processor sends an mmand.
\
Restriction There is no restriction on length of parameters.

K\Q)
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STESL: Set tearing effect scan line (4400h~4401h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
adh 4400h N15 N14 N13 N12 N11 N10 N9 N8 00h
4401h N7 N6 N5 N4 N3 N2 N1 NO 00h
This command turns on the display module’s Tearing Effect output signal on the TE signal line when the display
module reaches line N.
The Tearing Effect Line On has parameter, which describes the mode of the Tearing Effect Output Line Mode.
The Tearing Effect Output line consists of V-Blanking information only.
tvdl
Description
Note that STESL with N[15:0]="0000h” is equivalent to TEON with M="0"
The Tearing Effect Output line shall be active low when the di module is in sl ode
This command takes effect on the frame following the current fra Therefore, if the output is already on,
the TE output shall continue to operate as programmed by the prev “TEON(35h)” or “STESL(44h)
command” until the end of the frame.
Restriction -
LN

§®
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GSL: Get Scan Line (4500h~4501h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
4500h N15 N14 N13 N12 N11 N10 N9 N8 00h
o st N7 NG N5 N4 N3 N2 N1 NO 00h

This command returns the current scan line, N, used to update the display module. The total number of scan
- lines on display is defined as VSYNC+VBP+VADR+VFP. The first scan line is defined as the first line of V Sync
Description . X
and is denoted as Line 0.

When in Sleep in mode, the returned value is undefined.
Restriction - %
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RAMW: Write AOD RAM Start (4Ch)

Write to the AOD RAM according to the digital or analog clock graphics, please refer to register 82h CLOCKM setting.

The order in which the analog clock is written to the AOD RAM is the minute hand. second hand and center square.
Please use MIPI HS format to write image data.
RAM Size: Minute hand = 240x40x8x4 bit

Second hand = 240x20x8x4 bit

Center square = 50x50x8x4 bit

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
4C00h D7 D6 D5 D4 D3 D2 D1 DO
4C01h D7 D6 D5 D4 D3 D2 Write
4Ch RAM
4C02h D7 D6 D5 D4 D3 D2 start
Description This command is used for AOD.
Restriction When writing data to AOD ram, the number of data by‘ isible by 3.

§®
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DSTBON: Deep Standby Mode On (4F00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
4Fh 4F00h - - - - - - - DSTB 00h

This command is used to enter deep standby mode. DSTB=“1", enter deep standby mode.

Notes:

1. Before setting this command, enter Sleep In Mode (10h) and Display Off (28h) first. User cannot write this
Description register in Sleep-Out and Display-On mode.

2. It cannot exit Deep Standby Mode while setting bit DSTB from “1” to “0”.

3. To exit Deep Standby Mode, input low pulse more than 1 msec to pin RSTB.

4. When Driver IC in Deep Standby Mode, the lane status of DSI must keep to
Restriction -

X

§®

60 V1.0




WDB: Write Display Brightness (5100h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
51h 5100h DBV[7:0] FFh

This command is used to adjust brightness value.
Description In principle relationship is that 00h value means the lowest brightness and FFh value means the highest
brightness.

Restriction - Q
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RDB: Read Display Brightness (5200h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
52h 5200h DBV[7:0] FFh

This command is used to return the brightness value.
Description In principle relationship is that 00h value means the lowest brightness and FFh value means the highest
brightness.

Restriction - Q
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HBMSEL: High Brightness Mode Selection (5300h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
53h 5300h HBM_EN[7:0] 5Ah

This command is used to select high brightness mode.
HBM_EN:used to enable or disablehigh brightness mode.
Description HBM_EN Function
5Ah Disable HBM
A5h
Restriction -

§®

63

Enable HDQ

V1.0




RHBM: Read High Brightness Mode (5400h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
54h 5400h HBM_EN][7:0] 5Ah

This command is used to select high brightness mode.
HBM_EN: the status of high brightness mode.
Description HBM_EN Function
5Ah Disable HBM
A5h
Restriction -

§®
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NEM: Emission Width for Normal Mode (5500h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
55h 5500h NOR_WIDTHI[7:0] 05h

This command is used to configure the emission for Normal mode.
NOR_WIDTH]J7:0]: the initial EM width for idle mode.
NOR_WIDTH[7:0] Function
00h 0 h-syncs
Description 0th 1h-syncs
02h 2 h-syncs R
1 h-syncv
05h 5 h-syncs
1 h-sync/step v
FFh

Restriction -

Note:tw 5201k, BN T Ub&Fa8)5, rDVSHERUIN, K55nhE 174 HE NE 1E R IAEBOARISTER 5
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IEM: Emission Width for Idle mode (5600h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
56h 5600h IDLE_WIDTHI7:0] 05h

This command is used to configure the emission for Idle mode.
IDLE_WIDTH]J7:0]: the initial EM width for idle mode.
IDLE_WIDTHI7:0] Function
00h 0 h-syncs
Description 01h 1h-syncs
02h 2 h-syncs R
1 h-syncM
05h 5 h-syncs
FFh

Restriction -

Note: Ml 53I{E, IS T HLA/ERe)a, FFDVS/EMNT, F56harf7 aelf S5 N\ oy 1 A (6 L (BOAISTER: 5 I
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HEM: Emission Width for HBM mode (5700h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
57h 5700h HBM_WIDTH][7:0] 05h

This command is used to configure the emission for HBM mode.
HBM_WIDTHI[7:0]: the initial EM width for HBM mode.
HBM_WIDTH[7:0] Function
00h 0 h-syncs
Description 01h 1h-syncs
02h 2 h-syncs R
1 h-syncM
05h 5 h-syncs
FFh
Restriction -
Note:tw 5201k, BN TUbHFa8)5, DVSERIN, K57ThE 74 EE Nl
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RAMWC: Write AOD RAM Continue (5Ch)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
5C00h D7 D6 D5 D4 D3 D2 D1 DO
Write
sch 5C01h D7 D6 D5 D4 D3 D2 D1 DO RAM
5C02h D7 D6 D5 D4 D3 D2 D1 DO Continu
ous

Description This command is used for AOD.
Please use MIPI HS format to write image data. &

Restriction When writing data to AOD ram, the number of data byte muSt be'divisible by 3.

K\Q)
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BACTR: Brightness Adjustment Control (6000h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
EM_DIM | HMS_DI | IMS_DIM BC_LINE | BC_DIM_ | BC_DIM_
60h 6000h EM_M "EN M EN “EN - AR M EN 01h
This command is used to configure the dimming for 51h and mode switch.
BC_DIM_EN: enable or disable the 51h dimming.
BC_DIM_EN Function
0 Disable 51h dlmmw
1 Enable 51h dimming
BC_DIM_M: set the 51h dimming mode. _ N \ ,
BC_DIM_M Function
0 fixed time
1 fixed step g
BC_LINEAR: set the brightness curve trend.
BC_LINEAR Function
0 2.2
Description 10

1 .
IMS_DIM_EN/HBM DIM EN: enable or disable the diﬂom switch.

IMS_DIM_EN/HMS_DIM_EN

Function

0 Disable mode switch dimming
\ Enable mode switch dimming
EM_DIM_EN: enable or disa e for changing emission ratio.
EM_DIM_EN Function
0 Disable change emission ratio dimming
‘ 1 Enable change emission ratio dimming
EM_M: selegithe mode o sion width.
EM_M Function
0 Reference emission width from STV1
/ 1 Reference emission width from 55h

&D

|_DIM_EN#&I1idimming 2403 W PagedB1h 7 17 44

69
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DECTR: Dynamic ELVSS Function Control (6200h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
D_DIM_E IDLE_DEL .
62h 6200h - - - N - VSS_EN DELVSSM[1:0] 04h
This command is used to select the dynamic elvss(VEN) level.
DELVSSM [1:0]: different level.
DELVSSM[1:0] Function
00 Close Dynamic Elvss
01 Mode1
10 Mode2
11 Mode3
IDLE_DELVSS_EN: Enable or Disable Dynamic ELVSS functipn in idle méde.
Description :
IDLE_DELVSS_EN Function
0 Close D ic ELVSS
1 Same to normal mode
D_DIM_EN: Enable or Disable Dynamic ELVSS DimmMn. ;
D_DIM_EN Function
0 Dimming function disable
’ Dimming function enable
Note: Mode1: DBV+AVR ; Mo AVR
Restriction -
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SRECTR:Sunlight Readable Enhance Function Control (6300h)

§®

71

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
63h 6300h - - - SRE_EN - - SRE_SIZE[1:0] 00h

This command is used to set the SRE function.
SRE_EN: Sunlight Readable Enhance functions enable control.
SRE_EN Function
0 SRE function disable
1 SRE function enab
Description SRE_SIZE[1:0]: Sunlight Readable Enhance function level set, while levelO is the lowe the
highest. . /
SRE_SIZE[1:0] Function
00 SRE level0
01
10
11
Restriction -
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GACMSET: Gamma Set and Color ModeSet (6400h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
64h 6400h - - GAM_HBM[1:0] GAM_IDLE[1:0] GAM_NOR([1:0] 00h

This command is used to select the Gamma and Color Mode.
GAM_HBM[1:0})/ GAM_IDLE[1:0)/ GAM_NOR([1:0]: select the gamma for HBM/Idle I mo
GAM_HBM[1:0]/ GAM_IDLE[1:01/
GAM_NOR[1:0] LIRS
Description 00h Gam \ :
01h Gamma2
10h “ amma3
11h .

Restriction -
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SPIRDC:SPI read manufacture command control (6500h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
65h 6500h SPI_CNT[7:0] 00h

SPI_CNT[7:0] The number of parameter to be read out
00h 1
01h 2
FFh 256 Y

SPI_CNTJ[7:0]: The number of parameter to be read out

Description

v

Set Register 6Dh

Disable SPI read (SPI_READ_EN=0)

(Enable SPI write)

END SPI Read

This command is used to set the number of parameter to be read out from R/W command in SPI interface.
It must set SPI_READ_EN is enable(6Dh) before reading command.

Restriction Note:65h only sup Pl write

73
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CICEN: Circular Edge Optimization Algorithm Enable(6700h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
67h 6700h - - UD_POSI[1:0] - - - R_O_EN 00h

R_O_EN:Out circular edge optimization algorithm enable.
function
disable
enable
Description UD_POS[1:0]:The mode config of out circular.
UD_POS[1:0] Mode config
00 Both big circle
01 UPbig, Dofnsmall |
10
11
Restriction -
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OLOAEN: Oblique Line Optimization Algorithm Enable (6800h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
68h 6800h - - OBL_Y OBL_X - - - OBL_EN 01h

OBL_EN: The Oblique Line Optimization Algorithm Enable.
OBL_EN function
0 “0"=disable
1 “1”= enable
- OBL_X/ OBL_Y:Mirror select. \ y
Description
OBL_X OBL_Y function
0 0 normal
1 0 X Miror g/
0 1 Mirror
1 1 180 de revgsal
Restriction i

75
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NOTCHEN: Notch AlgorithmEnable(6900h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
69h | 6900h - ] ] ] - - - N°t§h—E 00h

Notch_EN:Notch algorithm enable.
Notch_EN function
Description 0 disable
1 enable
Restriction
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INCIREN: Inside CircularAlgorithmEnable(6A00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
6Ah 6A00h - - - - - - - R_I_EN 00h

R_I_EN:Inside circular edge optimization algorithm enable.
R I EN function
Description 0 disable
1 enable
Restriction -

§®
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SWIREMANU: SWIRE manual control (6C00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
6Ch 6C00N SMANU_CTL[7:0] 5Ah

SMANU_CTL [7:0]:SWIRE Manual control
SMANU_CTL[7:0] SWIRE manual control
Description
5Ah ELVDD/ELVSS power Off
A5h ELVDD/ELVSS power:
Others ELVDD/ELVSS power Off

Restriction - &
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SPIRDC:SPI read manufacture command Enable (6D00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
SPI_REA
6Dh 6D00h - - - - - - - D EN 00h
This command is used to enable/disable SPI read R/W command
SPI_READ_EN: 8bit/9bit/Quad SPI read R/W command enable
SPI_READ_EN Function
0 8bit/9bit/Quad SPI read R/W command Disable
1 8bit/9bit/Quad SPI read R/W comm nab
SPI_CNTI[7:0]: The number of parameter to be read out
START SPI Read
Description
gable SPI read (SPI READ_EN=0)
(Enable SPI write)
Restriction Note:6Dh only support S
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AODCLKS: AOD clock setting (8200h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
82h | 8200h | AOD_EN | CLOCKM | HOURM | TIMEM DCEEM— ; ; - 00h

This command is used to set clock mode.
AOD_EN: AOD enable. A
AOD_EN AOD mode enable / disable when 39h send
0 AOD Disable, Enter Idle mode after 39h take effect
1 AOD Enable, Enter AOD mode after89h take ef&
CLOCKM: clock mode selection. A \
CLOCKM AOD Clock mode selection
0 Digital clock
1 Analog clo
HOURM: hour mode selection. /\
HOURM Hour mode selection
Description 0 24-hour clock
1 ‘ ’ . q5-hour clock
TIMEM: AOD time mode seﬂ&\ )
TIMEM AOD time mode selection
0 Mode0O (eg:0x0A,0x08,0x0F means 10:08:15)
1 ‘ I\Xode'l (eg:0x10,0x08,0x15 means 10:08:15)
DCLKM_EN: Digit;zk mark xble selection.
. DCLKM_EN Digital Clock mark display enable
disable (eg 10
/ 0 08)
L4
y enable (eg 10: 08)
A

Re jon -
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AODTIME: AOD Time setting (8300h~8302h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
8300h Hour[7:0] 10h
83h 8301h Minute[7:0] 08h
8302h Second[7:0] 05h
This command is used to set the AOD time defined by TIMEM.
TIMEM AOD time mode selection
Description 0 Mode0O (eg:0x0A,0x08,0x0F means 10:08:15)
1 Mode1 (eg:0x10,0x08,0x15 means 10:08:1 »
)
Restriction -

K\Q)
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AODSECCAL: AOD second hand calibration method (8400h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
AOD
second
84h 8400h No Argument hand
calibration
Description This command is used to calibrate second hand time, a total of 5 times need to be sent for calibration.
P Please refer to register 85h CALB_CYCLE[1:0] to set the calibration interval.
Restriction

§®
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AODSYNCP: AOD synchronization cycle setting (8500h~8504h)

83

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
8500h SECOND—;])FFSET[Q: - CA'NB—E ; ; CALB_CYCLE[1:0] 01h
8501h SECOND_OFFSET][7:0] 00h
85h | 8502n SECOND_COUNT[23:16] 29h
8503h SECOND_COUNT[15:8] F6h
8504h SECOND_COUNT]J7:0] 30h
This command is used to set synchronization cycle.
CALB_EN: Calibration enable/disable. 1
CALB_EN Calibration enable / disable
0 Disable
1 Enab
CALB_CYCLE[1:0]: Calibration cycle setting,
The command of 84h is used to calibrat ond hand time.
CALB_CYCLE[1:0] Calibration cycle
01 33.33ms
N 66.67ms
Description 100ms
SECOND_COUNT: The number k ained in 1s. (1clock=0sc/8 ; osc=22MHz)
SECOND_OFFSET[7:0f D_CONUT offset value. (1clock=0sc/8 ; osc=22MHz)
As second hand time compensation, avoid DDIC time faster than Host.
. SECOND_OFFSETI[9:0] SECOND_COUNT offset value
000h 0 clock
/ M 1 clock
010h 2 clock
3FE 1022 clock
3FF 1023 clock
Restriction -
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DCLKFSIZE: Digital clock font size setting (8600h~8602h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
8600h - NUMSize_R[6:0] 20h
86h 8601h - NUMSize_C[6:0] 17h
8602h - MARKSize_C[6:0] 0Bh
This command is used to set the digital clock font size.
NUMSize_R[6:0] Row xxxSize_C[6:0] Column
00h~11h reserve 00h~0Ch
12h 18 line 0Dh
13h 19 line OEh
14h 20 line OFh
pescrption | L
30h 48 line 33 column
31h 49 line 34 column
32h 50 line 35 column
5F 95 line 71 column
60h~7Fh 96 li 72 column
Restriction

?&‘
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DHCOLORR: Digital clock Hour color setting (8700h~87FFh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
8700h DH_Color_RO[7:0] 00h
8701h DH_Color_R1[7:0] 01h
8702h DH_Color_R2[7:0] 02h
8703h DH_Color_R3[7:0] 03h
8704h DH_Color_R4[7:0] 04h
8705h DH_Color_R5[7:0] 05h
8706h DH_Color_R6[7:0] 06h
8707h DH_Color_R7[7:0] 07h
8708h DH_Color_R8[7:0] 08h
870%h DH_Color_R9[7:0] 09h
870Ah DH_Color_R10[7:0] " 0Ah
870Bh DH_Color_R11[7:0] . 0Bh
870Ch DH_Color_R12[7:0 0Ch
870Dh DH_Color_R13Jf:0] 0Dh
870Eh DH_Color_R1 OEh
870Fh OFh
8710h 10h
8711h 11h
8712h 12h
87h | 8713h 13h
8714h 14h
8715h DH_Color_R21[7:0] 15h
8716h DH_Color_R22[7:0] 16h
8717h DH_Color_R23[7:0] 17h
8718h DH_Color_R24[7:0] 18h
4 DH_Color_R25[7:0] 19h
7 DH_Color_R26[7:0] 1Ah
DH_Color_R27[7:0] 1Bh
DH_Color_R28[7:0] 1Ch
DH_Color_R29[7:0] 1Dh
DH_Color_R30[7:0] 1Eh
DH_Color_R31[7:0] 1Fh
DH_Color_R32[7:0] 20h
DH_Color_R33[7:0] 21h
DH_Color_R34[7:0] 22h
DH_Color_R35[7:0] 23h
DH_Color_R36[7:0] 24h
DH_Color_R37[7:0] 25h
DH_Color_R38[7:0] 26h
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DH_Color_R39[7:0] 27h
DH_Color_R40[7:0] 28h
DH_Color_R41[7:0] 29h
DH_Color_R42[7:0] 2Ah
DH_Color_R43[7:0] 2Bh
DH_Color_R44[7:0] 2Ch
DH_Color_R45[7:0] 2Dh
DH_Color_R46[7:0] 2Eh
DH_Color_R47[7:0]
DH_Color_R48[7:0]
DH_Color_R49[7:0]
DH_Color_R50[7:0]
DH_Color_R51[7:0] 33h
DH_Color_R52[7:0] 34h
DH_Color_R53][7:0] 35h
DH_Color_R54[7:0] 36h
DH_Color_R55[7; 37h
DH_Color_R56(7:0] 38h
DH_Color R57[7: 39h
3Ah
3Bh
3Ch
3Dh
3Eh
_Color_R63[7:0] 3Fh
DH_Color_R64[7:0] 40h
DH_Color_R65[7:0] 41h
DH_Color_R66[7:0] 42h
DH_Color_R67[7:0] 43h
DH_Color_R68[7:0] 44h
DH_Color_R69[7:0] 45h
DH_Color_R70[7:0] 46h
DH_Color_R71[7:0] 47h
DH_Color_R72[7:0] 48h
DH_Color_R73[7:0] 49h
DH_Color_R74[7:0] 4Ah
DH_Color_R75[7:0] 4Bh
DH_Color_R76[7:0] 4Ch
DH_Color_R77[7:0] 4Dh
DH_Color_R78[7:0] 4Eh
DH_Color_R79[7:0] 4Fh
DH_Color_R80[7:0] 50h
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DH_Color_R81[7:0] 51h
DH_Color_R82[7:0] 52h
DH_Color_R83][7:0] 53h
DH_Color_R84[7:0] 54h
DH_Color_R85[7:0] 55h
DH_Color_R86[7:0] 56h
DH_Color_R87[7:0] 57h
DH_Color_R88[7:0] 58h
DH_Color_R89[7:0]
DH_Color_R90[7:0]
DH_Color_R91[7:0]
DH_Color_R92[7:0]
DH_Color_R93[7:0] 5Dh
DH_Color_R94[7:0] 5Eh
DH_Color_R95[7:0] 5Fh
DH_Color_R96[7:0] 60h
DH_Color_R97[7 61h
DH_Color_R98[7:0] 62h
DH_Color_R99][7: 63h
L DH_ 64h
\DH_ log/R101[F:0] 65h
7:0] 66h
Color_R103[7:0] 67h
lor_R104[7:0] 68h
_Color_R105[7:0] 69h
DH_Color_R106[7:0] 6Ah
DH_Color_R107[7:0] 6Bh
DH_Color_R108[7:0] 6Ch
DH_Color_R109[7:0] 6Dh
DH_Color_R110[7:0] 6Eh
DH_Color_R111[7:0] 6Fh
DH_Color_R112[7:0] 70h
DH_Color_R113[7:0] 71h
DH_Color_R114[7:0] 72h
DH_Color_R115[7:0] 73h
DH_Color_R116[7:0] 74h
DH_Color_R117[7:0] 75h
DH_Color_R118[7:0] 76h
DH_Color_R119[7:0] 77h
DH_Color_R120[7:0] 78h
DH_Color_R121[7:0] 79h
DH_Color_R122[7:0] 7Ah
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DH_Color_R123[7:0] 7Bh
DH_Color_R124[7:0] 7Ch
DH_Color_R125[7:0] 7Dh
DH_Color_R126[7:0] 7Eh
DH_Color_R127[7:0] 7Fh
DH_Color_R128[7:0] 80h
DH_Color_R129[7:0] 81h
DH_Color_R130[7:0] 82h
DH_Color_R131[7:0]
DH_Color_R132[7:0]
DH_Color_R133[7:0]
DH_Color_R134[7:0]
DH_Color_R135[7:0] 87h
DH_Color_R136[7:0 88h
DH_Color_R137[7:0] 89h
DH_Color_R138[7:0] 8Ah
DH_Color_R139 8Bh
DH_Color_R140[7:0 8Ch
DH_Color R141[7: 8Dh
P DH_ 8Eh
\DH_ log/R143[I:0] 8Fh
7:0] 90h
Color_R145[7:0] 91h
lor_R146[7:0] 92h
_Color_R147[7:0] 93h
DH_Color_R148[7:0] 94h
DH_Color_R149[7:0] 95h
DH_Color_R150[7:0] 96h
DH_Color_R151[7:0] 97h
DH_Color_R152[7:0] 98h
DH_Color_R153[7:0] 9%h
DH_Color_R154[7:0] 9Ah
DH_Color_R155[7:0] 9Bh
DH_Color_R156[7:0] 9Ch
DH_Color_R157[7:0] 9Dh
DH_Color_R158[7:0] 9Eh
DH_Color_R159[7:0] 9Fh
DH_Color_R160[7:0] AOh
DH_Color_R161[7:0] A1h
DH_Color_R162[7:0] A2h
DH_Color_R163[7:0] A3h
DH_Color_R164[7:0] Adh
88 V1.0




DH_Color_R165[7:0] A5h
DH_Color_R166[7:0] ABh
DH_Color_R167[7:0] A7h
DH_Color_R168[7:0] A8h
DH_Color_R169[7:0] A9h
DH_Color_R170[7:0] AAh
DH_Color_R171[7:0] ABh
DH_Color_R172[7:0] ACh
DH_Color_R173[7:0]
DH_Color_R174[7:0]
DH_Color_R175[7:0]
DH_Color_R176[7:0]
DH_Color_R177[7:0] B1h
DH_Color_R178[7:0 B2h
DH_Color_R179[7:0] B3h
DH_Color_R180[7:0] B4h
DH_Color_R181 B5h
DH_Color_R1 B6h
DH_Color R183[7: B7h
P DH_ B8h
\DH_ lop/R185[7:0] Boh
7:0] BAh
Color_R187[7:0] BBh
lor_R188[7:0] BCh
_Color_R189[7:0] BDh
DH_Color_R190[7:0] BEh
DH_Color_R191[7:0] BFh
DH_Color_R192[7:0] COh
DH_Color_R193[7:0] C1h
DH_Color_R194[7:0] C2h
DH_Color_R195[7:0] C3h
DH_Color_R196[7:0] C4h
DH_Color_R197[7:0] C5h
DH_Color_R198[7:0] Céh
DH_Color_R199[7:0] C7h
DH_Color_R200[7:0] C8h
DH_Color_R201[7:0] Coh
DH_Color_R202[7:0] CAh
DH_Color_R203[7:0] CBh
DH_Color_R204[7:0] CCh
DH_Color_R205[7:0] CDh
DH_Color_R206[7:0] CEh
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DH_Color_R207[7:0] CFh
DH_Color_R208[7:0] DOh
DH_Color_R209[7:0] D1h
DH_Color_R210[7:0] D2h
DH_Color_R211[7:0] D3h
DH_Color_R212[7:0] D4h
DH_Color_R213[7:0] D5h
DH_Color_R214[7:0] D6h
DH_Color_R215[7:0]
DH_Color_R216[7:0]
DH_Color_R217[7:0]
DH_Color_R218[7:0]
DH_Color_R219[7:0] DBh
DH_Color_R220[7:0 DCh
DH_Color_R221[7:0] DDh
DH_Color_R222[7:0] DEh
DH_Color_R223 DFh
DH_Color_R2 EOh
DH_Color_R225[7: E1h
P DH_ E2h
\DH_ lopR227[7:0] E3h
7:0] E4h
Color_R229[7:0] E5h
lor_R230[7:0] E6h
_Color_R231[7:0] E7h
DH_Color_R232[7:0] E8h
DH_Color_R233[7:0] E9h
DH_Color_R234[7:0] EAh
DH_Color_R235[7:0] EBh
DH_Color_R236[7:0] ECh
DH_Color_R237[7:0] EDh
DH_Color_R238[7:0] EEh
DH_Color_R239[7:0] EFh
DH_Color_R240[7:0] FOh
DH_Color_R241[7:0] F1h
DH_Color_R242[7:0] F2h
DH_Color_R243[7:0] F3h
DH_Color_R244[7:0] F4h
DH_Color_R245[7:0] F5h
DH_Color_R246[7:0] Féh
DH_Color_R247[7:0] F7h
DH_Color_R248[7:0] F8h
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87F9h DH_Color_R249[7:0] F9h
87FAh DH_Color_R250[7:0] FAh
87FBh DH_Color_R251[7:0] FBh
87FCh DH_Color_R252[7:0] FCh
87FDh DH_Color_R253[7:0] FDh
87FEh DH_Color_R254[7:0] FEh
87FFh DH_Color_R255[7:0] FFh

Description This command is used to set digital clock hour color.

Restriction -

§®
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DHCOLORG: Digital clock Hour color setting (8800h~88FFh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D1 DO Value
8800h DH_Color_GO[7:0] 00h
8801h DH_Color_G1[7:0] 01h
8802h DH_Color_G2[7:0] 02h
8803h DH_Color_G3[7:0] 03h
8804h DH_Color_G4[7:0] 04h
8805h DH_Color_G5[7:0] 05h
8806h DH_Color_G6[7:0] 06h
8807h DH_Color_G7[7:0] ,
8808h DH_Color_G8[7:0]
8809h DH_Color_G9[7:0] 09h
880Ah DH_Color_G10[7:0] 0AN
880Bh DH_Color_G11[7:0] 0Bh
880Ch DH_Color_G12[7:0] och
880Dh DH_Color_G13[7;:0 0Dh
880Eh DH_Color_G14[7:0] OEh
880Fh DH_Color_G15[7:( OFh
8810h 10h
8811h 11h
8812h 12h
gsh | 88713h 13h
8814h 14h
8815h _Color_G21[7:0] 15h
8816h DH_Color_G22[7:0] 16h
8817h DH_Color_G23[7:0] 17h
8818h DH_Color_G24[7:0] 18h
8819h DH_Color_G25[7:0] 19h
DH_Color_G26[7:0] 1Ah
DH_Color_G27[7:0] 1Bh
DH_Color_G28[7:0] 1Ch
DH_Color_G29[7:0] 1Dh
DH_Color_G30[7:0] 1Eh
DH_Color_G31[7:0] 1Fh
DH_Color_G32[7:0] 20h
DH_Color_G33[7:0] 21h
DH_Color_G34[7:0] 22h
DH_Color_G35[7:0] 23h
DH_Color_G36[7:0] 24h
DH_Color_G37[7:0] 25h
DH_Color_G38[7:0] 26h
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DH_Color_G39[7:0] 27h
DH_Color_G40[7:0] 28h
DH_Color_G41[7:0] 29h
DH_Color_G42[7:0] 2Ah
DH_Color_G43[7:0] 2Bh
DH_Color_G44[7:0] 2Ch
DH_Color_G45[7:0] 2Dh
DH_Color_G46[7:0] 2Eh
DH_Color_G47[7:0]
DH_Color_G48[7:0]
DH_Color_G49[7:0]
DH_Color_G50[7:0]
DH_Color_G51[7:0] 33h
DH_Color_G52[7:0] 34h
DH_Color_G53[7:0] 35h
DH_Color_G54[7:0] 36h
DH_Color_G55][7, 37h
DH_Color_G56[7:0] 38h
DH_Color G57][7: 3%h
3Ah
3Bh
3Ch
3Dh
3Eh
| Color_G63[7:0] 3Fh
DH_Color_G64[7:0] 40h
DH_Color_G65[7:0] 41h
DH_Color_G66[7:0] 42h
DH_Color_G67[7:0] 43h
DH_Color_G68[7:0] 44h
DH_Color_G69[7:0] 45h
DH_Color_G70[7:0] 46h
DH_Color_G71[7:0] 47h
DH_Color_G72[7:0] 48h
DH_Color_G73[7:0] 49h
DH_Color_G74[7:0] 4Ah
DH_Color_G75[7:0] 4Bh
DH_Color_G76[7:0] 4Ch
DH_Color_G77[7:0] 4Dh
DH_Color_G78[7:0] 4Eh
DH_Color_G79[7:0] 4Fh
DH_Color_G80[7:0] 50h
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DH_Color_G81[7:0] 51h
DH_Color_G82[7:0] 52h
DH_Color_G83[7:0] 53h
DH_Color_G84[7:0] 54h
DH_Color_G85[7:0] 55h
DH_Color_G86[7:0] 56h
DH_Color_G87[7:0] 57h
DH_Color_G88[7:0] 58h
DH_Color_G89[7:0]
DH_Color_G90[7:0]
DH_Color_G91[7:0]
DH_Color_G92[7:0]
DH_Color_G93[7:0] 5Dh
DH_Color_G94[7:0] 5Eh
DH_Color_G95[7:0] 5Fh
DH_Color_G96[7:0] 60h
DH_Color_G97[Z 61h
DH_Color_G98[7:0] 62h
DH_Color G99][7: 63h
L DH_ 64h
\DH_ o/G101[{r:0] 65h
7:0] 66h
Color_G103[7:0] 67h
lor_G104[7:0] 68h
_Color_G105[7:0] 69h
DH_Color_G106[7:0] 6Ah
DH_Color_G107[7:0] 6Bh
DH_Color_G108[7:0] 6Ch
DH_Color_G109[7:0] 6Dh
DH_Color_G110[7:0] 6Eh
DH_Color_G111[7:0] 6Fh
DH_Color_G112[7:0] 70h
DH_Color_G113[7:0] 71h
DH_Color_G114[7:0] 72h
DH_Color_G115[7:0] 73h
DH_Color_G116[7:0] 74h
DH_Color_G117[7:0] 75h
DH_Color_G118[7:0] 76h
DH_Color_G119[7:0] 77h
DH_Color_G120[7:0] 78h
DH_Color_G121[7:0] 79h
DH_Color_G122[7:0] 7Ah
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DH_Color_G123[7:0] 7Bh
DH_Color_G124[7:0] 7Ch
DH_Color_G125[7:0] 7Dh
DH_Color_G126[7:0] 7Eh
DH_Color_G127[7:0] 7Fh
DH_Color_G128[7:0] 80h
DH_Color_G129[7:0] 81h
DH_Color_G130[7:0] 82h
DH_Color_G131[7:0]
DH_Color_G132[7:0]
DH_Color_G133[7:0]
DH_Color_G134[7:0]
DH_Color_G135[7:0] 87h
DH_Color_G136[7:0 88h
DH_Color_G137[7:0] 89h
DH_Color_G138[7:0] 8Ah
DH_Color_G139 8Bh
DH_Color_G1 8Ch
DH_Color_G141][7: 8Dh
L DH_ 8Eh
\DH_ o/G143[[:0] 8Fh
7:0] 90h
Color_G145[7:0] 91h
lor_G146[7:0] 92h
_Color_G147[7:0] 93h
DH_Color_G148[7:0] 94h
DH_Color_G149[7:0] 95h
DH_Color_G150[7:0] 96h
DH_Color_G151[7:0] 97h
DH_Color_G152[7:0] 98h
DH_Color_G153[7:0] 9%h
DH_Color_G154[7:0] 9Ah
DH_Color_G155[7:0] 9Bh
DH_Color_G156[7:0] 9Ch
DH_Color_G157[7:0] 9Dh
DH_Color_G158[7:0] 9Eh
DH_Color_G159[7:0] 9Fh
DH_Color_G160[7:0] AOh
DH_Color_G161[7:0] A1h
DH_Color_G162[7:0] A2h
DH_Color_G163[7:0] A3h
DH_Color_G164([7:0] Adh
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DH_Color_G165[7:0] A5h
DH_Color_G166[7:0] ABh
DH_Color_G167[7:0] A7h
DH_Color_G168[7:0] A8h
DH_Color_G169[7:0] A9h
DH_Color_G170[7:0] AAh
DH_Color_G171[7:0] ABh
DH_Color_G172[7:0] ACh
DH_Color_G173[7:0]
DH_Color_G174[7:0]
DH_Color_G175[7:0]
DH_Color_G176[7:0]
DH_Color_G177[7:0] B1h
DH_Color_G178[7:0 B2h
DH_Color_G179[7:0] B3h
DH_Color_G180[7:0] B4h
DH_Color_G181 B5h
DH_Color_G1 B6h
DH_Color_G183][7: B7h
L DH_ B8h
\DH_ o/G185[1:0] BYh
7:0] BAh
Color_G187[7:0] BBh
lor_G188[7:0] BCh
_Color_G189[7:0] BDh
DH_Color_G190[7:0] BEh
DH_Color_G191[7:0] BFh
DH_Color_G192[7:0] COh
DH_Color_G193[7:0] C1h
DH_Color_G194[7:0] C2h
DH_Color_G195[7:0] C3h
DH_Color_G196[7:0] C4h
DH_Color_G197[7:0] C5h
DH_Color_G198[7:0] C6h
DH_Color_G199[7:0] C7h
DH_Color_G200[7:0] C8h
DH_Color_G201[7:0] Coh
DH_Color_G202[7:0] CAh
DH_Color_G203[7:0] CBh
DH_Color_G204(7:0] CCh
DH_Color_G205[7:0] CDh
DH_Color_G206[7:0] CEh
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DH_Color_G207[7:0] CFh
DH_Color_G208[7:0] DOh
DH_Color_G209[7:0] D1h
DH_Color_G210[7:0] D2h
DH_Color_G211[7:0] D3h
DH_Color_G212[7:0] D4h
DH_Color_G213[7:0] D5h
DH_Color_G214[7:0] D6h
DH_Color_G215[7:0]
DH_Color_G216[7:0]
DH_Color_G217[7:0]
DH_Color_G218[7:0]
DH_Color_G219[7:0] DBh
DH_Color_G220[7:0 DCh
DH_Color_G221[7:0] DDh
DH_Color_G222[7:0] DEh
DH_Color_G223 DFh
DH_Color_G2 EOh
DH_Color_G225][7: E1h
L DH_ E2h
\DH_ o/G227[I:0] E3h
7:0] E4h
Color_G229[7:0] E5h
lor_G230[7:0] E6h
_Color_G231[7:0] E7h
DH_Color_G232[7:0] E8h
DH_Color_G233[7:0] E9h
DH_Color_G234[7:0] EAh
DH_Color_G235[7:0] EBh
DH_Color_G236[7:0] ECh
DH_Color_G237[7:0] EDh
DH_Color_G238[7:0] EEh
DH_Color_G239[7:0] EFh
DH_Color_G240[7:0] FOh
DH_Color_G241[7:0] F1h
DH_Color_G242[7:0] F2h
DH_Color_G243[7:0] F3h
DH_Color_G244[7:0] F4h
DH_Color_G245[7:0] F5h
DH_Color_G246[7:0] F6h
DH_Color_G247[7:0] F7h
DH_Color_G248[7:0] F8h
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88F9h DH_Color_G249[7:0] F9h
88FAh DH_Color_G250[7:0] FAh
88FBh DH_Color_G251[7:0] FBh
88FCh DH_Color_G252[7:0] FCh
88FDh DH_Color_G253[7:0] FDh
88FEh DH_Color_G254[7:0] FEh
88FFh DH_Color_G255[7:0] FFh

Description This command is used to set digital clock hour color.

Restriction -

§®
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DHCOLORB: Digital clock Hour color setting (8900h~89FFh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D1 DO Value
8900h DH_Color_BO[7:0] 00h
8901h DH_Color_B1[7:0] 01h
8902h DH_Color_B2[7:0] 02h
8903h DH_Color_B3[7:0] 03h
8904h DH_Color_B4[7:0] 04h
8905h DH_Color_B5[7:0] 05h
8906h DH_Color_B6[7:0] 06h
8907h DH_Color_B7[7:0] ,
8908h DH_Color_B8[7:0]
8909h DH_Color_B9[7:0] 09h
890Ah DH_Color_B10[7:0] 0Ah
890Bh DH_Color_B11[7:0] 0Bh
890Ch DH_Color_B12[7:0] och
890Dh DH_Color_B13[7 0Dh
890Eh DH_Color_B14[7:0] OEh
890Fh DH_Color_B15[7: OFh
8910h 10h
8911h 11h
8912h 12h
goh | 8913h 13h
8914h 14h
8915h _Color_B21[7:0] 15h
8916h DH_Color_B22[7:0] 16h
8917h DH_Color_B23[7:0] 17h
8918h DH_Color_B24[7:0] 18h
8919h DH_Color_B25[7:0] 19h
DH_Color_B26[7:0] 1Ah
DH_Color_B27[7:0] 1Bh
DH_Color_B28[7:0] 1Ch
DH_Color_B29[7:0] 1Dh
DH_Color_B30[7:0] 1Eh
DH_Color_B31[7:0] 1Fh
DH_Color_B32[7:0] 20h
DH_Color_B33[7:0] 21h
DH_Color_B34[7:0] 22h
DH_Color_B35[7:0] 23h
DH_Color_B36[7:0] 24h
DH_Color_B37[7:0] 25h
DH_Color_B38[7:0] 26h
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DH_Color_B39[7:0] 27h
DH_Color_B40[7:0] 28h
DH_Color_B41[7:0] 29h
DH_Color_B42[7:0] 2Ah
DH_Color_B43[7:0] 2Bh
DH_Color_B44[7:0] 2Ch
DH_Color_B45[7:0] 2Dh
DH_Color_B46[7:0] 2Eh
DH_Color_B47[7:0]
DH_Color_B438[7:0]
DH_Color_B49[7:0]
DH_Color_B50[7:0]
DH_Color_B51[7:0] 33h
DH_Color_B52[7:0] 34h
DH_Color_B53[7:0] 35h
DH_Color_B54[7:0] 36h
37h
38h
39h
3Ah
3Bh
3Ch
3Dh
3Eh
_Color_B63[7:0] 3Fh
DH_Color_B64[7:0] 40h
DH_Color_B65[7:0] 41h
DH_Color_B66[7:0] 42h
DH_Color_B67[7:0] 43h
DH_Color_B68J[7:0] 44h
DH_Color_B69[7:0] 45h
DH_Color_B70[7:0] 46h
DH_Color_B71[7:0] 47h
DH_Color_B72[7:0] 48h
DH_Color_B73[7:0] 49h
DH_Color_B74[7:0] 4Ah
DH_Color_B75[7:0] 4Bh
DH_Color_B76[7:0] 4Ch
DH_Color_B77[7:0] 4Dh
DH_Color_B78[7:0] 4Eh
DH_Color_B79[7:0] 4Fh
DH_Color_B80[7:0] 50h
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DH_Color_B81[7:0] 51h
DH_Color_B82[7:0] 52h
DH_Color_B83[7:0] 53h
DH_Color_B84[7:0] 54h
DH_Color_B85[7:0] 55h
DH_Color_B86[7:0] 56h
DH_Color_B87[7:0] 57h
DH_Color_B88J[7:0] 58h
DH_Color_B89[7:0]
DH_Color_B90[7:0]
DH_Color_B91[7:0]
DH_Color_B92[7:0]
DH_Color_B93][7:0] 5Dh
DH_Color_B94[7:0] 5Eh
DH_Color_B95][7:0] 5Fh
DH_Color_B96[7:0] 60h
DH_Color_B97[7; 61h
DH_Color_B98|[7:0] 62h
DH_Color_B99[7: 63h
L DH_Golor_| [7: 64h
\DH_ log/B101[7:0] 65h
7:0] 66h
Color_B103[7:0] 67h
lor_B104[7:0] 68h
_Color_B105[7:0] 69h
DH_Color_B106[7:0] 6Ah
DH_Color_B107[7:0] 6Bh
DH_Color_B108[7:0] 6Ch
DH_Color_B109[7:0] 6Dh
DH_Color_B110[7:0] 6Eh
DH_Color_B111[7:0] 6Fh
DH_Color_B112[7:0] 70h
DH_Color_B113[7:0] 71h
DH_Color_B114[7:0] 72h
DH_Color_B115[7:0] 73h
DH_Color_B116[7:0] 74h
DH_Color_B117[7:0] 75h
DH_Color_B118[7:0] 76h
DH_Color_B119[7:0] 77h
DH_Color_B120[7:0] 78h
DH_Color_B121[7:0] 79h
DH_Color_B122[7:0] 7Ah
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DH_Color_B123[7:0] 7Bh
DH_Color_B124[7:0] 7Ch
DH_Color_B125[7:0] 7Dh
DH_Color_B126[7:0] 7Eh
DH_Color_B127[7:0] 7Fh
DH_Color_B128[7:0] 80h
DH_Color_B129[7:0] 81h
DH_Color_B130[7:0] 82h
DH_Color_B131[7:0]
DH_Color_B132[7:0]
DH_Color_B133[7:0]
DH_Color_B134[7:0]
DH_Color_B135[7:0] 87h
DH_Color_B136[7:0 88h
DH_Color_B137[7:0] 89h
DH_Color_B138[7:0] 8Ah
DH_Color_B139 8Bh
DH_Color_B140[7:0 8Ch
DH_Color_B141[7: 8Dh
P DH_Gblor_B142[7: 8Eh
\DH_ lop/B143[7:0] 8Fh
7:0] 90h
Color_B145[7:0] 91h
lor_B146[7:0] 92h
_Color_B147[7:0] 93h
DH_Color_B148[7:0] 94h
DH_Color_B149[7:0] 95h
DH_Color_B150[7:0] 96h
DH_Color_B151[7:0] 97h
DH_Color_B152[7:0] 98h
DH_Color_B153[7:0] 9%h
DH_Color_B154[7:0] 9Ah
DH_Color_B155[7:0] 9Bh
DH_Color_B156(7:0] 9Ch
DH_Color_B157[7:0] 9Dh
DH_Color_B158[7:0] 9Eh
DH_Color_B159[7:0] 9Fh
DH_Color_B160[7:0] AOh
DH_Color_B161[7:0] A1h
DH_Color_B162[7:0] A2h
DH_Color_B163[7:0] A3h
DH_Color_B164([7:0] Adh
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DH_Color_B165[7:0] A5h
DH_Color_B166[7:0] ABh
DH_Color_B167[7:0] A7h
DH_Color_B168[7:0] A8h
DH_Color_B169[7:0] A9h
DH_Color_B170[7:0] AAh
DH_Color_B171[7:0] ABh
DH_Color_B172[7:0] ACh
DH_Color_B173[7:0]
DH_Color_B174([7:0]
DH_Color_B175[7:0]
DH_Color_B176[7:0]
DH_Color_B177[7:0] B1h
DH_Color_B178[7:0 B2h
DH_Color_B179[7:0] B3h
DH_Color_B180[7:0] B4h
DH_Color_B181 B5h
DH_Color_B182[7:0 B6h
DH_Color_B183[7: B7h
P DH_G6lor_B184[7: B8h
\DH_ lop/B185[7:0] Boh
7:0] BAh
Color_B187[7:0] BBh
lor_B188[7:0] BCh
_Color_B189[7:0] BDh
DH_Color_B190[7:0] BEh
DH_Color_B191[7:0] BFh
DH_Color_B192[7:0] COh
DH_Color_B193[7:0] C1h
DH_Color_B194[7:0] C2h
DH_Color_B195[7:0] C3h
DH_Color_B196[7:0] C4h
DH_Color_B197[7:0] C5h
DH_Color_B198[7:0] Céh
DH_Color_B199[7:0] C7h
DH_Color_B200[7:0] C8h
DH_Color_B201[7:0] Coh
DH_Color_B202[7:0] CAh
DH_Color_B203[7:0] CBh
DH_Color_B204([7:0] CCh
DH_Color_B205[7:0] CDh
DH_Color_B206[7:0] CEh
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DH_Color_B207[7:0] CFh
DH_Color_B208[7:0] DOh
DH_Color_B209[7:0] D1h
DH_Color_B210[7:0] D2h
DH_Color_B211[7:0] D3h
DH_Color_B212[7:0] D4h
DH_Color_B213[7:0] D5h
DH_Color_B214[7:0] D6h
DH_Color_B215[7:0]
DH_Color_B216[7:0]
DH_Color_B217[7:0]
DH_Color_B218[7:0]
DH_Color_B219[7:0] DBh
DH_Color_B220[7:0 DCh
DH_Color_B221[7:0] DDh
DH_Color_B222[7:0] DEh
DH_Color_B223 DFh
DH_Color_B224[7:0 EOh
DH_Color_B225[7: E1h
P DH_Gélor_B226[7: E2h
\DH_ lop/B227[7:0] E3h
7:0] E4h
Color_B229[7:0] E5h
lor_B230[7:0] E6h
_Color_B231[7:0] E7h
DH_Color_B232[7:0] E8h
DH_Color_B233[7:0] E9h
DH_Color_B234[7:0] EAh
DH_Color_B235[7:0] EBh
DH_Color_B236[7:0] ECh
DH_Color_B237[7:0] EDh
DH_Color_B238[7:0] EEh
DH_Color_B239[7:0] EFh
DH_Color_B240[7:0] FOh
DH_Color_B241[7:0] F1h
DH_Color_B242[7:0] F2h
DH_Color_B243[7:0] F3h
DH_Color_B244(7:0] F4h
DH_Color_B245(7:0] F5h
DH_Color_B246[7:0] Féh
DH_Color_B247[7:0] F7h
DH_Color_B248[7:0] F8h
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89F9%h DH_Color_B249[7:0] F9h
89FAh DH_Color_B250[7:0] FAh
89FBh DH_Color_B251[7:0] FBh
89FCh DH_Color_B252[7:0] FCh
89FDh DH_Color_B253[7:0] FDh
89FEh DH_Color_B254[7:0] FEh
89FFh DH_Color_B255[7:0] FFh

Description This command is used to set digital clock hour color.

Restriction -
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DHCOLORA: Digital clock Hour color setting (8A00h~8AFFh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D1 DO Value
8A00h DH_Color_A0[7:0] 00h
8A01h DH_Color_A1[7:0] 01h
8A02h DH_Color_A2[7:0] 02h
8A03h DH_Color_A3[7:0] 03h
8A04h DH_Color_A4[7:0] 04h
8A05h DH_Color_A5[7:0] 05h
8A06h DH_Color_AB[7:0] 06h
8A07h DH_Color_A7[7:0] ,
8A08h DH_Color_A8[7:0]
8A09h DH_Color_A9[7:0] 09h
8AOA DH_Color_A10[7:0] 0Ah
8A0Bh DH_Color_A11[7:0] 0Bh
8A0Ch DH_Color_A12[7:0] och
8A0Dh DH_Color_A13[7 0Dh
8AOEh DH_Color_A14[7:0] OEh
8AOFh DH_Color_A15[7: OFh
8A10h 10h
8A11h 11h
8A12h 12h
8Ah | 8A13h 13h
8A14h 14h
8A15h _Color_A21[7:0] 15h
8A16h DH_Color_A22[7:0] 16h
8A17h DH_Color_A23[7:0] 17h
8A18h DH_Color_A24[7:0] 18h
8A19h DH_Color_A25[7:0] 19h
DH_Color_A26[7:0] 1Ah
DH_Color_A27[7:0] 1Bh
DH_Color_A28[7:0] 1Ch
DH_Color_A29[7:0] 1Dh
DH_Color_A30[7:0] 1Eh
DH_Color_A31[7:0] 1Fh
DH_Color_A32[7:0] 20h
DH_Color_A33[7:0] 21h
DH_Color_A34[7:0] 22h
DH_Color_A35[7:0] 23h
DH_Color_A36[7:0] 24h
DH_Color_A37[7:0] 25h
DH_Color_A38[7:0] 26h
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DH_Color_A39[7:0] 27h
DH_Color_A40[7:0] 28h
DH_Color_A41[7:0] 29h
DH_Color_A42[7:0] 2Ah
DH_Color_A43[7:0] 2Bh
DH_Color_A44[7:0] 2Ch
DH_Color_A45[7:0] 2Dh
DH_Color_A46[7:0] 2Eh
DH_Color_A47[7:0]
DH_Color_A48[7:0]
DH_Color_A49[7:0]
DH_Color_A50[7:0]
DH_Color_A51[7:0] 33h
DH_Color_A52[7:0] 34h
DH_Color_A53[7:0] 35h
DH_Color_A54[7:0] 36h
37h
38h
39h
3Ah
3Bh
3Ch
3Dh
3Eh
_Color_A63[7:0] 3Fh
DH_Color_A64[7:0] 40h
DH_Color_A65[7:0] 41h
DH_Color_A66[7:0] 42h
DH_Color_A67[7:0] 43h
DH_Color_A68J[7:0] 44h
DH_Color_A69[7:0] 45h
DH_Color_A70[7:0] 46h
DH_Color_A71[7:0] 47h
DH_Color_A72[7:0] 48h
DH_Color_A73[7:0] 49h
DH_Color_A74[7:0] 4Ah
DH_Color_A75[7:0] 4Bh
DH_Color_A76[7:0] 4Ch
DH_Color_A77[7:0] 4Dh
DH_Color_A78[7:0] 4Eh
DH_Color_A79[7:0] 4Fh
DH_Color_A80[7:0] 50h
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DH_Color_A81[7:0] 51h
DH_Color_A82[7:0] 52h
DH_Color_A83[7:0] 53h
DH_Color_A84[7:0] 54h
DH_Color_A85[7:0] 55h
DH_Color_A86[7:0] 56h
DH_Color_A87[7:0] 57h
DH_Color_A88]7:0] 58h
DH_Color_A89[7:0]
DH_Color_A90[7:0]
DH_Color_A91[7:0]
DH_Color_A92[7:0]
DH_Color_A93][7:0] 5Dh
DH_Color_A94[7:0] 5Eh
DH_Color_A95[7:0] 5Fh
DH_Color_A96([7:0] 60h
DH_Color_A97[7; 61h
DH_Color_A98[7:0] 62h
DH_Color_A99[7: 63h
L DH_Golor_A100][7: 64h
\DH_ log/A101[7:0] 65h
7:0] 66h
Color_A103[7:0] 67h
lor_A104[7:0] 68h
_Color_A105[7:0] 69h
DH_Color_A106[7:0] 6Ah
DH_Color_A107[7:0] 6Bh
DH_Color_A108[7:0] 6Ch
DH_Color_A109[7:0] 6Dh
DH_Color_A110[7:0] 6Eh
DH_Color_A111[7:0] 6Fh
DH_Color_A112[7:0] 70h
DH_Color_A113[7:0] 71h
DH_Color_A114[7:0] 72h
DH_Color_A115[7:0] 73h
DH_Color_A116[7:0] 74h
DH_Color_A117[7:0] 75h
DH_Color_A118[7:0] 76h
DH_Color_A119[7:0] 77h
DH_Color_A120[7:0] 78h
DH_Color_A121[7:0] 79h
DH_Color_A122[7:0] 7Ah
108 V1.0




DH_Color_A123[7:0] 7Bh
DH_Color_A124[7:0] 7Ch
DH_Color_A125[7:0] 7Dh
DH_Color_A126[7:0] 7Eh
DH_Color_A127[7:0] 7Fh
DH_Color_A128[7:0] 80h
DH_Color_A129[7:0] 81h
DH_Color_A130[7:0] 82h
DH_Color_A131[7:0]
DH_Color_A132[7:0]
DH_Color_A133[7:0]
DH_Color_A134[7:0]
DH_Color_A135[7:0] 87h
DH_Color_A136[7:0 88h
DH_Color_A137[7:0] 89h
DH_Color_A138[7:0] 8Ah
DH_Color_A139 8Bh
DH_Color_A140[7:0 8Ch
DH_Color A141[7: 8Dh
P DH_Gblor_A142[7: 8Eh
\DH_ lop/A143[7:0] 8Fh
7:0] 90h
Color_A145[7:0] 91h
lor_A146[7:0] 92h
_Color_A147[7:0] 93h
DH_Color_A148[7:0] 94h
DH_Color_A149[7:0] 95h
DH_Color_A150[7:0] 96h
DH_Color_A151[7:0] 97h
DH_Color_A152[7:0] 98h
DH_Color_A153[7:0] 9%h
DH_Color_A154[7:0] 9Ah
DH_Color_A155[7:0] 9Bh
DH_Color_A156(7:0] 9Ch
DH_Color_A157[7:0] 9Dh
DH_Color_A158[7:0] 9Eh
DH_Color_A159[7:0] 9Fh
DH_Color_A160[7:0] AOh
DH_Color_A161[7:0] A1h
DH_Color_A162[7:0] A2h
DH_Color_A163[7:0] A3h
DH_Color_A164[7:0] Adh
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DH_Color_A165[7:0] A5h
DH_Color_A166(7:0] ABh
DH_Color_A167[7:0] A7h
DH_Color_A168[7:0] A8h
DH_Color_A169[7:0] A9h
DH_Color_A170[7:0] AAh
DH_Color_A171[7:0] ABh
DH_Color_A172[7:0] ACh
DH_Color_A173[7:0]
DH_Color_A174[7:0]
DH_Color_A175[7:0]
DH_Color_A176[7:0]
DH_Color_A177[7:0] B1h
DH_Color_A178[7:0 B2h
DH_Color_A179[7:0] B3h
DH_Color_A180[7:0] B4h
DH_Color_A181 B5h
DH_Color_A182[7:0 B6h
DH_Color_A183[7: B7h
P DH_G6lor_A184[7: B8h
\DH_ lop/A185[7:0] Boh
7:0] BAh
Color_A187[7:0] BBh
lor_A188[7:0] BCh
_Color_A189[7:0] BDh
DH_Color_A190[7:0] BEh
DH_Color_A191[7:0] BFh
DH_Color_A192[7:0] COh
DH_Color_A193[7:0] C1h
DH_Color_A194[7:0] C2h
DH_Color_A195(7:0] C3h
DH_Color_A196(7:0] C4h
DH_Color_A197[7:0] C5h
DH_Color_A198[7:0] Céh
DH_Color_A199[7:0] C7h
DH_Color_A200[7:0] C8h
DH_Color_A201[7:0] Coh
DH_Color_A202[7:0] CAh
DH_Color_A203[7:0] CBh
DH_Color_A204([7:0] CCh
DH_Color_A205[7:0] CDh
DH_Color_A206(7:0] CEh
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DH_Color_A207[7:0] CFh
DH_Color_A208[7:0] DOh
DH_Color_A209[7:0] D1h
DH_Color_A210[7:0] D2h
DH_Color_A211[7:0] D3h
DH_Color_A212[7:0] D4h
DH_Color_A213[7:0] D5h
DH_Color_A214[7:0] D6h
DH_Color_A215[7:0]
DH_Color_A216[7:0]
DH_Color_A217[7:0]
DH_Color_A218[7:0]
DH_Color_A219[7:0] DBh
DH_Color_A220[7:0 DCh
DH_Color_A221[7:0] DDh
DH_Color_A222[7:0] DEh
DH_Color_A223 DFh
DH_Color_A224[7:0 EOh
DH_Color_A225[7: E1h
P DH_Gblor_A226[7: E2h
\DH_ lop/A227[F:0] E3h
7:0] E4h
Color_A229[7:0] E5h
lor_A230[7:0] E6h
_Color_A231[7:0] E7h
DH_Color_A232[7:0] E8h
DH_Color_A233[7:0] E9h
DH_Color_A234[7:0] EAh
DH_Color_A235(7:0] EBh
DH_Color_A236[7:0] ECh
DH_Color_A237[7:0] EDh
DH_Color_A238[7:0] EEh
DH_Color_A239[7:0] EFh
DH_Color_A240[7:0] FOh
DH_Color_A241[7:0] F1h
DH_Color_A242[7:0] F2h
DH_Color_A243[7:0] F3h
DH_Color_A244(7:0] F4h
DH_Color_A245(7:0] F5h
DH_Color_A246[7:0] Féh
DH_Color_A247[7:0] F7h
DH_Color_A248[7:0] F8h
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8AF9h DH_Color_A249[7:0] F9h
8AFAh DH_Color_A250[7:0] FAh
8AFBh DH_Color_A251[7:0] FBh
8AFCh DH_Color_A252[7:0] FCh
8AFDh DH_Color_A253[7:0] FDh
8AFEh DH_Color_A254[7:0] FEh
8AFFh DH_Color_A255[7:0] FFh

Description This command is used to set digital clock hour color.

Restriction -
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DMCOLORR: Digital clock minute color setting (8B00h~8BFFh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
8B00h DM_Color_RO[7:0] 00h
8B01h DM_Color_R1[7:0] 01h
8B02h DM_Color_R2[7:0] 02h
8B03h DM_Color_R3[7:0] 03h
8B04h DM_Color_R4[7:0] 04h
8B05h DM_Color_R5[7:0] 05h
8B06h DM_Color_R6[7:0] 06h
8B07h DM_Color_R7[7:0] ,
8B08h DM_Color_R8[7:0]
8B09%h DM_Color_R9[7:0] 09h
8B0Ah DM_Color_R10[7:0] 0Ah
8B0Bh DM_Color_R11[7:0] 0Bh
8BOCh DM_Color_R12[7:0] och
8B0Dh DM_Color R13[Z oDh
8BOEh DM_Color_R14[7:0] OEh
8BOFh DM_Color R15[7: OFh
8B10h 4 DV_golor RI6[7:0 10h
8B11h \DM_ lo? R17[7:0] 11h
8B12h \M_C 0] 12h
8Bh | 8B13h Color_R19[7:0] 13h
8B14h “@olor_R20[7:0] 14h
8B15h _Color_R21[7:0] 15h
8B16h DM_Color_R22[7:0] 16h
8B17h DM_Color_R23[7:0] 17h
8B18h DM_Color_R24[7:0] 18h
8B19h DM_Color_R25[7:0] 19h
DM_Color_R26[7:0] 1Ah
DM_Color_R27[7:0] 1Bh
DM_Color_R28[7:0] 1Ch
DM_Color_R29[7:0] 1Dh
DM_Color_R30[7:0] 1Eh
DM_Color_R31[7:0] 1Fh
DM_Color_R32[7:0] 20h
DM_Color_R33[7:0] 21h
DM_Color_R34[7:0] 22h
DM_Color_R35[7:0] 23h
DM_Color_R36[7:0] 24h
DM_Color_R37[7:0] 25h
DM_Color_R38[7:0] 26h
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DM_Color_R39[7:0] 27h
DM_Color_R40[7:0] 28h
DM_Color_R41[7:0] 29h
DM_Color_R42[7:0] 2Ah
DM_Color_R43[7:0] 2Bh
DM_Color_R44[7:0] 2Ch
DM_Color_R45[7:0] 2Dh
DM_Color_R46[7:0] 2Eh
DM_Color_R47[7:0]
DM_Color_R48[7:0]
DM_Color_R49[7:0]
DM_Color_R50[7:0]
DM_Color_R51[7:0] 33h
DM_Color_R52[7:0] 34h
DM_Color_R53[7:0] 35h
DM_Color_R54[7:0] 36h
DM_Color_R55[ 37h
DM_Color_R56[7:0 38h
DM_Color_R57]7: 39h
L DM 3Ah
\DM_ lo¥” R59[7:0] 3Bh
:0] 3Ch
Color_R61[7:0] 3Dh
lor_R62[7:0] 3Eh
_Color_R63[7:0] 3Fh
DM_Color_R64[7:0] 40h
DM_Color_R65[7:0] 41h
DM_Color_R66[7:0] 42h
DM_Color_R67[7:0] 43h
DM_Color_R68[7:0] 44h
DM_Color_R69[7:0] 45h
DM_Color_R70[7:0] 46h
DM_Color_R71[7:0] 47h
DM_Color_R72[7:0] 48h
DM_Color_R73[7:0] 49h
DM_Color_R74[7:0] 4Ah
DM_Color_R75[7:0] 4Bh
DM_Color_R76[7:0] 4Ch
DM_Color_R77[7:0] 4Dh
DM_Color_R78[7:0] 4Eh
DM_Color_R79[7:0] 4Fh
DM_Color_R80[7:0] 50h
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DM_Color_R81[7:0] 51h
DM_Color_R82[7:0] 52h
DM_Color_R83[7:0] 53h
DM_Color_R84[7:0] 54h
DM_Color_R85[7:0] 55h
DM_Color_R86[7:0] 56h
DM_Color_R87[7:0] 57h
DM_Color_R88[7:0] 58h
DM_Color_R89[7:0]
DM_Color_R90[7:0]
DM_Color_R91[7:0]
DM_Color_R92[7:0]
DM_Color_R93[7:0] 5Dh
DM_Color_R94[7:0] 5Eh
DM_Color_R95[7:0] 5Fh
DM_Color_R96[7:0] 60h
DM_Color_R97[ 61h
DM_Color_R98[7:0 62h
DM_Color_R99][7: 63h
L DM_ 64h
\DM_ lop/R101[[:0] 65h
7:0] 66h
Color_R103[7:0] 67h
lor_R104[7:0] 68h
_Color_R105[7:0] 69h
DM_Color_R106[7:0] 6Ah
DM_Color_R107[7:0] 6Bh
DM_Color_R108[7:0] 6Ch
DM_Color_R109[7:0] 6Dh
DM_Color_R110[7:0] 6Eh
DM_Color_R111[7:0] 6Fh
DM_Color_R112[7:0] 70h
DM_Color_R113[7:0] 71h
DM_Color_R114[7:0] 72h
DM_Color_R115[7:0] 73h
DM_Color_R116[7:0] 74h
DM_Color_R117[7:0] 75h
DM_Color_R118[7:0] 76h
DM_Color_R119[7:0] 77h
DM_Color_R120[7:0] 78h
DM_Color_R121[7:0] 79h
DM_Color_R122[7:0] 7Ah
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DM_Color_R123[7:0] 7Bh
DM_Color_R124[7:0] 7Ch
DM_Color_R125[7:0] 7Dh
DM_Color_R126[7:0] 7Eh
DM_Color_R127[7:0] 7Fh
DM_Color_R128[7:0] 80h
DM_Color_R129[7:0] 81h
DM_Color_R130[7:0] 82h
DM_Color_R131[7:0]
DM_Color_R132[7:0]
DM_Color_R133[7:0]
DM_Color_R134[7:0]
DM_Color_R135[7:0] 87h
DM_Color_R136[7:0 88h
DM_Color_R137[7:0] 89h
DM_Color_R138[7:0] 8Ah
DM_Color_R139 8Bh
DM_Color_R1 8Ch
DM_Color R141[7 8Dh
P DM_ 8Eh
\DM_ lop/R143[Ir:0] 8Fh
7:0] 90h
Color_R145[7:0] 91h
lor_R1486[7:0] 92h
_Color_R147[7:0] 93h
DM_Color_R148[7:0] 94h
DM_Color_R149[7:0] 95h
DM_Color_R150[7:0] 96h
DM_Color_R151[7:0] 97h
DM_Color_R152[7:0] 98h
DM_Color_R153[7:0] 9%h
DM_Color_R154[7:0] 9Ah
DM_Color_R155[7:0] 9Bh
DM_Color_R156[7:0] 9Ch
DM_Color_R157[7:0] 9Dh
DM_Color_R158[7:0] 9Eh
DM_Color_R159[7:0] 9Fh
DM_Color_R160[7:0] AOh
DM_Color_R161[7:0] A1h
DM_Color_R162[7:0] A2h
DM_Color_R163[7:0] A3h
DM_Color_R164[7:0] Adh
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DM_Color_R165[7:0] A5h
DM_Color_R166[7:0] ABh
DM_Color_R167[7:0] A7h
DM_Color_R168[7:0] A8h
DM_Color_R169[7:0] A9h
DM_Color_R170[7:0] AAh
DM_Color_R171[7:0] ABh
DM_Color_R172[7:0] ACh
DM_Color_R173[7:0]
DM_Color_R174[7:0]
DM_Color_R175[7:0]
DM_Color_R176[7:0]
DM_Color_R177[7:0] B1h
DM_Color_R178[7:0 B2h
DM_Color_R179[7:0] B3h
DM_Color_R180[7:0] B4h
DM_Color_R181 B5h
DM_Color_R1 B6h
DM_Color_R183[7 B7h
P DM_ B8h
\DM_ lop/R185[Ir:0] Boh
7:0] BAh
Color_R187[7:0] BBh
lor_R188[7:0] BCh
_Color_R189[7:0] BDh
DM_Color_R190[7:0] BEh
DM_Color_R191[7:0] BFh
DM_Color_R192[7:0] COh
DM_Color_R193[7:0] C1h
DM_Color_R194[7:0] C2h
DM_Color_R195[7:0] C3h
DM_Color_R196[7:0] C4h
DM_Color_R197[7:0] C5h
DM_Color_R198[7:0] Céh
DM_Color_R199[7:0] C7h
DM_Color_R200[7:0] C8h
DM_Color_R201[7:0] Coh
DM_Color_R202[7:0] CAh
DM_Color_R203[7:0] CBh
DM_Color_R204[7:0] CCh
DM_Color_R205[7:0] CDh
DM_Color_R206[7:0] CEh
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DM_Color_R207[7:0] CFh
DM_Color_R208[7:0] DOh
DM_Color_R209[7:0] D1h
DM_Color_R210[7:0] D2h
DM_Color_R211[7:0] D3h
DM_Color_R212[7:0] D4h
DM_Color_R213[7:0] D5h
DM_Color_R214[7:0] D6h
DM_Color_R215[7:0]
DM_Color_R216[7:0]
DM_Color_R217[7:0]
DM_Color_R218[7:0]
DM_Color_R219[7:0] DBh
DM_Color_R220[7:0 DCh
DM_Color_R221[7:0] DDh
DM_Color_R222[7:0] DEh
DM_Color_R223 DFh
DM_Color_R2 EOh
DM_Color_R225[7 E1h
P DM_ E2h
\DM_ lopR227[Ir:0] E3h
7:0] E4h
Color_R229[7:0] E5h
lor_R230[7:0] E6h
_Color_R231[7:0] E7h
DM_Color_R232[7:0] E8h
DM_Color_R233[7:0] E9h
DM_Color_R234[7:0] EAh
DM_Color_R235[7:0] EBh
DM_Color_R236[7:0] ECh
DM_Color_R237[7:0] EDh
DM_Color_R238[7:0] EEh
DM_Color_R239[7:0] EFh
DM_Color_R240[7:0] FOh
DM_Color_R241[7:0] F1h
DM_Color_R242[7:0] F2h
DM_Color_R243[7:0] F3h
DM_Color_R244[7:0] F4h
DM_Color_R245[7:0] F5h
DM_Color_R246[7:0] Féh
DM_Color_R247[7:0] F7h
DM_Color_R248[7:0] F8h
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8BF9h DM_Color_R249[7:0] F9h
8BFAh DM_Color_R250[7:0] FAh
8BFBh DM_Color_R251[7:0] FBh
8BFCh DM_Color_R252[7:0] FCh
8BFDh DM_Color_R253[7:0] FDh
8BFEh DM_Color_R254[7:0] FEh
8BFFh DM_Color_R255[7:0] FFh

Description This command is used to set digital clock minute color.

Restriction -
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DMCOLORG: Digital clock minute color setting (8C00h~8CFFh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
8C00h DM_Color_GO[7:0] 00h
8CO1h DM_Color_G1[7:0] 01h
8C02h DM_Color_G2[7:0] 02h
8C03h DM_Color_G3[7:0] 03h
8C04h DM_Color_G4[7:0] 04h
8C05h DM_Color_G5[7:0] 05h
8C06h DM_Color_G6[7:0] 06h
8C07h DM_Color_G7[7:0] ,
8C08h DM_Color_G8[7:0]
8C0%h DM_Color_G9[7:0] 09h
8COAh DM_Color_G10[7:0] 0AN
8COBh DM_Color_G11[7:0] 0Bh
8COCh DM_Color_G12[7:0] och
8CODh DM_Color_G13[% 0Dh
8COEh DM_Color_G14[7:0 OEh
8COFh DM_Color_G15[7: OFh
8C10h 4 DM_golor GFe[7:0 10h
8C11h \DM_ lo? G17[7:0] 11h
8C12h 0] 12h
sch | 8C13h Color_G19[7:0] 13h
8C14h lor_G20[7:0] 14h
8C15h _Color_G21[7:0] 15h
8C16h DM_Color_G22[7:0] 16h
8C17h DM_Color_G23[7:0] 17h
8C18h DM_Color_G24[7:0] 18h
8C19h DM_Color_G25[7:0] 19h
DM_Color_G26[7:0] 1Ah
DM_Color_G27[7:0] 1Bh
DM_Color_G28[7:0] 1Ch
DM_Color_G29[7:0] 1Dh
DM_Color_G30[7:0] 1Eh
DM_Color_G31[7:0] 1Fh
DM_Color_G32[7:0] 20h
DM_Color_G33[7:0] 21h
DM_Color_G34[7:0] 22h
DM_Color_G35[7:0] 23h
DM_Color_G36[7:0] 24h
DM_Color_G37[7:0] 25h
DM_Color_G38[7:0] 26h
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DM_Color_G39[7:0] 27h
DM_Color_G40[7:0] 28h
DM_Color_G41[7:0] 29h
DM_Color_G42[7:0] 2Ah
DM_Color_G43[7:0] 2Bh
DM_Color_G44[7:0] 2Ch
DM_Color_G45[7:0] 2Dh
DM_Color_G46[7:0] 2Eh
DM_Color_G47[7:0]
DM_Color_G48[7:0]
DM_Color_G49[7:0]
DM_Color_G50[7:0]
DM_Color_G51[7:0] 33h
DM_Color_G52[7:0] 34h
DM_Color_G53[7:0] 35h
DM_Color_G54[7:0] 36h
DM_Color_G55[ 37h
DM_Color_G56[7:0 38h
DM_Color G57[7: 3%h
L DM 3Ah
\DM lo¢” G59[7:0] 3Bh
:0] 3Ch
Color_G61[7:0] 3Dh
lor_G62[7:0] 3Eh
| Color_G63[7:0] 3Fh
DM_Color_G64[7:0] 40h
DM_Color_G65[7:0] 41h
DM_Color_G66[7:0] 42h
DM_Color_G67[7:0] 43h
DM_Color_G68[7:0] 44h
DM_Color_G69[7:0] 45h
DM_Color_G70[7:0] 46h
DM_Color_G71[7:0] 47h
DM_Color_G72[7:0] 48h
DM_Color_G73[7:0] 49h
DM_Color_G74[7:0] 4Ah
DM_Color_G75[7:0] 4Bh
DM_Color_G76[7:0] 4Ch
DM_Color_G77[7:0] 4Dh
DM_Color_G78[7:0] 4Eh
DM_Color_G79[7:0] 4Fh
DM_Color_G80[7:0] 50h
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DM_Color_G81[7:0] 51h
DM_Color_G82[7:0] 52h
DM_Color_G83[7:0] 53h
DM_Color_G84[7:0] 54h
DM_Color_G85[7:0] 55h
DM_Color_G86[7:0] 56h
DM_Color_G87[7:0] 57h
DM_Color_G88[7:0] 58h
DM_Color_G89[7:0]
DM_Color_G90[7:0]
DM_Color_G91[7:0]
DM_Color_G92[7:0]
DM_Color_G93[7:0] 5Dh
DM_Color_G94[7:0] 5Eh
DM_Color_G95[7:0] 5Fh
DM_Color_G96[7:0] 60h
DM_Color_G97][ 61h
DM_Color_G98[7:0 62h
DM_Color G99[7: 63h
64h
65h
66h
67h
68h
DM_Color_G105[7:0] 69h
DM_Color_G106[7:0] 6Ah
DM_Color_G107[7:0] 6Bh
DM_Color_G108[7:0] 6Ch
DM_Color_G109[7:0] 6Dh
DM_Color_G110[7:0] 6Eh
DM_Color_G111[7:0] 6Fh
DM_Color_G112[7:0] 70h
DM_Color_G113[7:0] 71h
DM_Color_G114[7:0] 72h
DM_Color_G115[7:0] 73h
DM_Color_G116[7:0] 74h
DM_Color_G117[7:0] 75h
DM_Color_G118[7:0] 76h
DM_Color_G119[7:0] 77h
DM_Color_G120[7:0] 78h
DM_Color_G121[7:0] 79h
DM_Color_G122[7:0] 7Ah
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DM_Color_G123[7:0] 7Bh
DM_Color_G124[7:0] 7Ch
DM_Color_G125[7:0] 7Dh
DM_Color_G126[7:0] 7Eh
DM_Color_G127[7:0] 7Fh
DM_Color_G128[7:0] 80h
DM_Color_G129[7:0] 81h
DM_Color_G130[7:0] 82h
DM_Color_G131[7:0]
DM_Color_G132[7:0]
DM_Color_G133[7:0]
DM_Color_G134[7:0]
DM_Color_G135[7:0] 87h
DM_Color_G136[7:0 88h
DM_Color_G137[7:0] 89h
DM_Color_G138[7:0] 8Ah
8Bh
8Ch
8Dh
8Eh
8Fh
90h
91h
92h
DM_Color_G147[7:0] 93h
DM_Color_G148[7:0] 94h
DM_Color_G149[7:0] 95h
DM_Color_G150[7:0] 96h
DM_Color_G151[7:0] 97h
DM_Color_G152[7:0] 98h
DM_Color_G153[7:0] 99h
DM_Color_G154[7:0] 9Ah
DM_Color_G155[7:0] 9Bh
DM_Color_G156[7:0] 9Ch
DM_Color_G157[7:0] 9Dh
DM_Color_G158[7:0] 9Eh
DM_Color_G159[7:0] 9Fh
DM_Color_G160[7:0] AOh
DM_Color_G161[7:0] A1h
DM_Color_G162[7:0] A2h
DM_Color_G163[7:0] A3h
DM_Color_G164[7:0] Adh
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DM_Color_G165[7:0] A5h
DM_Color_G166[7:0] ABh
DM_Color_G167[7:0] A7h
DM_Color_G168[7:0] A8h
DM_Color_G169[7:0] A9h
DM_Color_G170[7:0] AAh
DM_Color_G171[7:0] ABh
DM_Color_G172[7:0] ACh
DM_Color_G173[7:0]
DM_Color_G174[7:0]
DM_Color_G175[7:0]
DM_Color_G176[7:0]
DM_Color_G177[7:0] B1h
DM_Color_G178[7:0 B2h
DM_Color_G179[7:0] B3h
DM_Color_G180[7:0] B4h
DM_Color_G181 B5h
B6h
B7h
B8h
B9h
BAh
BBh
BCh
DM_Color_G189[7:0] BDh
DM_Color_G190[7:0] BEh
DM_Color_G191[7:0] BFh
DM_Color_G192[7:0] COh
DM_Color_G193[7:0] C1h
DM_Color_G194[7:0] C2h
DM_Color_G195[7:0] C3h
DM_Color_G196[7:0] C4h
DM_Color_G197[7:0] C5h
DM_Color_G198[7:0] C6h
DM_Color_G199[7:0] C7h
DM_Color_G200[7:0] C8h
DM_Color_G201[7:0] C9h
DM_Color_G202[7:0] CAh
DM_Color_G203[7:0] CBh
DM_Color_G204([7:0] CCh
DM_Color_G205[7:0] CDh
DM_Color_G206[7:0] CEh
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DM_Color_G207[7:0] CFh
DM_Color_G208[7:0] DOh
DM_Color_G209[7:0] D1h
DM_Color_G210[7:0] D2h
DM_Color_G211[7:0] D3h
DM_Color_G212[7:0] D4h
DM_Color_G213[7:0] D5h
DM_Color_G214[7:0] D6h
DM_Color_G215[7:0]
DM_Color_G216[7:0]
DM_Color_G217[7:0]
DM_Color_G218[7:0]
DM_Color_G219[7:0] DBh
DM_Color_G220[7:0 DCh
DM_Color_G221[7:0] DDh
DM_Color_G222[7:0] DEh
DFh
EOh
E1h
E2h
E3h
E4h
E5h
E6h
DM_Color_G231[7:0] E7h
DM_Color_G232[7:0] E8h
DM_Color_G233[7:0] E9h
DM_Color_G234[7:0] EAh
DM_Color_G235[7:0] EBh
DM_Color_G236[7:0] ECh
DM_Color_G237[7:0] EDh
DM_Color_G238[7:0] EEh
DM_Color_G239[7:0] EFh
DM_Color_G240[7:0] FOh
DM_Color_G241[7:0] F1h
DM_Color_G242[7:0] F2h
DM_Color_G243[7:0] F3h
DM_Color_G244[7:0] F4h
DM_Color_G245[7:0] F5h
DM_Color_G246[7:0] Féh
DM_Color_G247[7:0] F7h
DM_Color_G248[7:0] F8h
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8CF9h DM_Color_G249[7:0] Foh
8CFAh DM_Color_G250[7:0] FAh
8CFBh DM_Color_G251[7:0] FBh
8CFCh DM_Color_G252[7:0] FCh
8CFDh DM_Color_G253[7:0] FDh
8CFEh DM_Color_G254[7:0] FEh
8CFFh DM_Color_G255[7:0] FFh
Description This command is used to set digital clock minute color.

Restriction

§®

126

>

V1.0




DMCOLORSB: Digital clock minute color setting (8D00h~8DFFh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D1 DO Value
8D00N DM_Color_BO[7:0] 00h
8D01h DM_Color_B1[7:0] 01h
8D02h DM_Color_B2[7:0] 02h
8D03h DM_Color_B3[7:0] 03h
8D04h DM_Color_B4[7:0] 04h
8D05h DM_Color_B5[7:0] 05h
8D06h DM_Color_B6[7:0] 06h
8D07h DM_Color_B7[7:0] ,
8D08h DM_Color_B8[7:0]
8D0%h DM_Color_B9[7:0] 09h
8DO0Ah DM_Color_B10[7:0] 0Ah
8DO0Bh DM_Color_B11[7:0] 0Bh
8DOCh DM_Color_B12[7:0] och
8DODh DM_Color_B13[% 0Dh
8DOEh DM_Color_B14[7:0] OEh
8DOFh DM_Color_B15[7: OFh
8D10h 10h
8D11h 11h
8D12h 12h
8Dh | 8D13h 13h
8D14h 14h
8D15h _Color_B21[7:0] 15h
8D16h DM_Color_B22[7:0] 16h
8D17h DM_Color_B23[7:0] 17h
8D18h DM_Color_B24[7:0] 18h
8D19h DM_Color_B25[7:0] 19h
DM_Color_B26[7:0] 1Ah
DM_Color_B27[7:0] 1Bh
DM_Color_B28[7:0] 1Ch
DM_Color_B29[7:0] 1Dh
DM_Color_B30[7:0] 1Eh
DM_Color_B31[7:0] 1Fh
DM_Color_B32[7:0] 20h
DM_Color_B33[7:0] 21h
DM_Color_B34[7:0] 22h
DM_Color_B35[7:0] 23h
DM_Color_B36[7:0] 24h
DM_Color_B37[7:0] 25h
DM_Color_B38[7:0] 26h

127

V1.0



DM_Color_B39[7:0] 27h
DM_Color_B40[7:0] 28h
DM_Color_B41[7:0] 29h
DM_Color_B42[7:0] 2Ah
DM_Color_B43[7:0] 2Bh
DM_Color_B44[7:0] 2Ch
DM_Color_B45[7:0] 2Dh
DM_Color_B46[7:0] 2Eh
DM_Color_B47[7:0]
DM_Color_B48[7:0]
DM_Color_B49[7:0]
DM_Color_B50[7:0]
DM_Color_B51[7:0] 33h
DM_Color_B52[7:0] 34h
DM_Color_B53[7:0] 35h
DM_Color_B54[7:0] 36h
DM_Color_B55][7, 37h
DM_Color_B56[7:0] 38h
DM_Color_B57[7: 39h
3Ah
3Bh
3Ch
3Dh
3Eh
_Color_B63[7:0] 3Fh
DM_Color_B64[7:0] 40h
DM_Color_B65[7:0] 41h
DM_Color_B66[7:0] 42h
DM_Color_B67[7:0] 43h
DM_Color_B68[7:0] 44h
DM_Color_B69[7:0] 45h
DM_Color_B70[7:0] 46h
DM_Color_B71[7:0] 47h
DM_Color_B72[7:0] 48h
DM_Color_B73[7:0] 49h
DM_Color_B74[7:0] 4Ah
DM_Color_B75[7:0] 4Bh
DM_Color_B76[7:0] 4Ch
DM_Color_B77[7:0] 4Dh
DM_Color_B78[7:0] 4Eh
DM_Color_B79[7:0] 4Fh
DM_Color_B80[7:0] 50h
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DM_Color_B81[7:0] 51h
DM_Color_B82[7:0] 52h
DM_Color_B83[7:0] 53h
DM_Color_B84[7:0] 54h
DM_Color_B85[7:0] 55h
DM_Color_B86[7:0] 56h
DM_Color_B87[7:0] 57h
DM_Color_B88[7:0] 58h
DM_Color_B89[7:0]
DM_Color_B90[7:0]
DM_Color_B91[7:0]
DM_Color_B92[7:0]
DM_Color_B93[7:0] 5Dh
DM_Color_B94[7:0] 5Eh
DM_Color_B95[7:0] 5Fh
DM_Color_B96[7:0] 60h
DM_Color_B97[Z 61h
DM_Color_B98[7:0] 62h
DM_Color_B99[7: 63h
L DM_Golor_| [7: 64h
\DM_ lopB101[{:0] 65h
7:0] 66h
Color_B103[7:0] 67h
lor_B104[7:0] 68h
_Color_B105[7:0] 69h
DM_Color_B106[7:0] 6Ah
DM_Color_B107[7:0] 6Bh
DM_Color_B108[7:0] 6Ch
DM_Color_B109[7:0] 6Dh
DM_Color_B110[7:0] 6Eh
DM_Color_B111[7:0] 6Fh
DM_Color_B112[7:0] 70h
DM_Color_B113[7:0] 71h
DM_Color_B114[7:0] 72h
DM_Color_B115[7:0] 73h
DM_Color_B116[7:0] 74h
DM_Color_B117[7:0] 75h
DM_Color_B118[7:0] 76h
DM_Color_B119[7:0] 77h
DM_Color_B120[7:0] 78h
DM_Color_B121[7:0] 79h
DM_Color_B122[7:0] 7Ah
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DM_Color_B123[7:0] 7Bh
DM_Color_B124[7:0] 7Ch
DM_Color_B125[7:0] 7Dh
DM_Color_B126[7:0] 7Eh
DM_Color_B127[7:0] 7Fh
DM_Color_B128[7:0] 80h
DM_Color_B129[7:0] 81h
DM_Color_B130[7:0] 82h
DM_Color_B131[7:0]
DM_Color_B132[7:0]
DM_Color_B133[7:0]
DM_Color_B134([7:0]
DM_Color_B135[7:0] 87h
DM_Color_B136[7:0 88h
DM_Color_B137[7:0] 89h
DM_Color_B138[7:0] 8Ah
DM_Color_B139 8Bh
DM_Color_B140[7:0 8Ch
DM_Color B141[7: 8Dh
P DM_Gblor _| [7: 8Eh
\DM_ lopB143[[:0] 8Fh
7:0] 90h
Color_B145[7:0] 91h
lor_B146[7:0] 92h
_Color_B147[7:0] 93h
DM_Color_B148[7:0] 94h
DM_Color_B149[7:0] 95h
DM_Color_B150[7:0] 96h
DM_Color_B151[7:0] 97h
DM_Color_B152[7:0] 98h
DM_Color_B153[7:0] 9%h
DM_Color_B154([7:0] 9Ah
DM_Color_B155[7:0] 9Bh
DM_Color_B156(7:0] 9Ch
DM_Color_B157[7:0] 9Dh
DM_Color_B158[7:0] 9Eh
DM_Color_B159[7:0] 9Fh
DM_Color_B160[7:0] AOh
DM_Color_B161[7:0] A1h
DM_Color_B162[7:0] A2h
DM_Color_B163[7:0] A3h
DM_Color_B164([7:0] Adh
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DM_Color_B165[7:0] A5h
DM_Color_B166(7:0] ABh
DM_Color_B167[7:0] A7h
DM_Color_B168[7:0] A8h
DM_Color_B169[7:0] A9h
DM_Color_B170[7:0] AAh
DM_Color_B171[7:0] ABh
DM_Color_B172[7:0] ACh
DM_Color_B173[7:0]
DM_Color_B174([7:0]
DM_Color_B175[7:0]
DM_Color_B176[7:0]
DM_Color_B177[7:0] B1h
DM_Color_B178[7:0 B2h
DM_Color_B179[7:0] B3h
DM_Color_B180[7:0] B4h
DM_Color_B181 B5h
DM_Color_B182[7:0 B6h
DM_Color_B183[7: B7h
P DM_Qblor_B184[7: B8h
\DM_ lopB185[[:0] Boh
7:0] BAh
Color_B187[7:0] BBh
lor_B188[7:0] BCh
_Color_B189[7:0] BDh
DM_Color_B190[7:0] BEh
DM_Color_B191[7:0] BFh
DM_Color_B192[7:0] COh
DM_Color_B193[7:0] C1h
DM_Color_B194[7:0] C2h
DM_Color_B195(7:0] C3h
DM_Color_B196(7:0] C4h
DM_Color_B197[7:0] C5h
DM_Color_B198[7:0] Céh
DM_Color_B199[7:0] C7h
DM_Color_B200[7:0] C8h
DM_Color_B201[7:0] Coh
DM_Color_B202[7:0] CAh
DM_Color_B203[7:0] CBh
DM_Color_B204(7:0] CCh
DM_Color_B205[7:0] CDh
DM_Color_B206(7:0] CEh
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DM_Color_B207[7:0] CFh
DM_Color_B208[7:0] DOh
DM_Color_B209[7:0] D1h
DM_Color_B210[7:0] D2h
DM_Color_B211[7:0] D3h
DM_Color_B212[7:0] D4h
DM_Color_B213[7:0] D5h
DM_Color_B214[7:0] D6h
DM_Color_B215[7:0]
DM_Color_B216[7:0]
DM_Color_B217[7:0]
DM_Color_B218[7:0]
DM_Color_B219[7:0] DBh
DM_Color_B220[7:0 DCh
DM_Color_B221[7:0] DDh
DM_Color_B222[7:0] DEh
DM_Color_B223 DFh
DM_Color_B224[7:0 EOh
DM_Color_B225[7: E1h
P DM_Qblor_B226[7: E2h
\DM_ lopB227[1:0] E3h
7:0] E4h
Color_B229[7:0] E5h
lor_B230[7:0] E6h
_Color_B231[7:0] E7h
DM_Color_B232[7:0] E8h
DM_Color_B233[7:0] E9h
DM_Color_B234[7:0] EAh
DM_Color_B235(7:0] EBh
DM_Color_B236[7:0] ECh
DM_Color_B237[7:0] EDh
DM_Color_B238[7:0] EEh
DM_Color_B239[7:0] EFh
DM_Color_B240[7:0] FOh
DM_Color_B241[7:0] F1h
DM_Color_B242[7:0] F2h
DM_Color_B243[7:0] F3h
DM_Color_B244[7:0] F4h
DM_Color_B245(7:0] F5h
DM_Color_B246(7:0] Féh
DM_Color_B247[7:0] F7h
DM_Color_B248[7:0] F8h
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8DF9h DM_Color_B249[7:0] F9h
8DFAh DM_Color_B250[7:0] FAh
8DFBh DM_Color_B251[7:0] FBh
8DFCh DM_Color_B252[7:0] FCh
8DFDh DM_Color_B253[7:0] FDh
8DFEh DM_Color_B254[7:0] FEh
8DFFh DM_Color_B255[7:0] FFh

Description This command is used to set digital clock minute color.

Restriction -
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DMCOLORA: Digital clock minute color setting (8E00h~8EFFh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D1 DO Value
8E00h DM_Color_A0[7:0] 00h
8EO01h DM_Color_A1[7:0] 01h
8E02h DM_Color_A2[7:0] 02h
8E03h DM_Color_A3[7:0] 03h
8E04h DM_Color_A4[7:0] 04h
8E05h DM_Color_A5[7:0] 05h
8E06h DM_Color_AB[7:0] 06h
8E07h DM_Color_A7[7:0] ,
8E08h DM_Color_A8[7:0]
8E0%h DM_Color_A9[7:0] 09h
8EOAh DM_Color_A10[7:0] 0Ah
8EOBh DM_Color_A11[7:0] 0Bh
8EOCh DM_Color_A12[7:0] och
8EODh DM_Color_A13[% 0Dh
8EOEh DM_Color_A14[7:0] OEh
8EOFh DM_Color_A15[7: OFh
8E10h 10h
8E11h 11h
8E12h 12h
8ER | 8E13h 13h
8E14h 14h
8E15h _Color_A21[7:0] 15h
8E16h DM_Color_A22[7:0] 16h
8E17h DM_Color_A23[7:0] 17h
8E18h DM_Color_A24[7:0] 18h
8E19h DM_Color_A25[7:0] 19h
DM_Color_A26[7:0] 1Ah
DM_Color_A27[7:0] 1Bh
DM_Color_A28[7:0] 1Ch
DM_Color_A29[7:0] 1Dh
DM_Color_A30[7:0] 1Eh
DM_Color_A31[7:0] 1Fh
DM_Color_A32[7:0] 20h
DM_Color_A33[7:0] 21h
DM_Color_A34[7:0] 22h
DM_Color_A35[7:0] 23h
DM_Color_A36[7:0] 24h
DM_Color_A37[7:0] 25h
DM_Color_A38[7:0] 26h
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DM_Color_A39[7:0] 27h
DM_Color_A40[7:0] 28h
DM_Color_A41[7:0] 29h
DM_Color_A42[7:0] 2Ah
DM_Color_A43[7:0] 2Bh
DM_Color_A44[7:0] 2Ch
DM_Color_A45[7:0] 2Dh
DM_Color_A46[7:0] 2Eh
DM_Color_A47[7:0]
DM_Color_A48[7:0]
DM_Color_A49[7:0]
DM_Color_A50[7:0]
DM_Color_A51[7:0] 33h
DM_Color_A52[7:0] 34h
DM_Color_A53[7:0] 35h
DM_Color_A54[7:0] 36h
DM_Color_A55][7, 37h
DM_Color_A56[7:0] 38h
DM_Color_A57[7: 39h
3Ah
3Bh
3Ch
3Dh
3Eh
_Color_A63[7:0] 3Fh
DM_Color_A64[7:0] 40h
DM_Color_AB5[7:0] 41h
DM_Color_A66[7:0] 42h
DM_Color_A67[7:0] 43h
DM_Color_A68[7:0] 44h
DM_Color_A69[7:0] 45h
DM_Color_A70[7:0] 46h
DM_Color_A71[7:0] 47h
DM_Color_A72[7:0] 48h
DM_Color_A73[7:0] 49h
DM_Color_A74[7:0] 4Ah
DM_Color_A75[7:0] 4Bh
DM_Color_A76[7:0] 4Ch
DM_Color_A77[7:0] 4Dh
DM_Color_A78[7:0] 4Eh
DM_Color_A79[7:0] 4Fh
DM_Color_A80[7:0] 50h
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DM_Color_A81[7:0] 51h
DM_Color_A82[7:0] 52h
DM_Color_A83[7:0] 53h
DM_Color_A84[7:0] 54h
DM_Color_A85[7:0] 55h
DM_Color_A86[7:0] 56h
DM_Color_A87[7:0] 57h
DM_Color_A88[7:0] 58h
DM_Color_A89[7:0]
DM_Color_A90[7:0]
DM_Color_A91[7:0]
DM_Color_A92[7:0]
DM_Color_A93[7:0] 5Dh
DM_Color_A94[7:0] 5Eh
DM_Color_A95[7:0] 5Fh
DM_Color_A96[7:0] 60h
DM_Color_A97[Z 61h
DM_Color_A98[7:0] 62h
DM_Color_A99[7: 63h
L DM_Golor_, [7: 64h
\DM_ lopA101[{:0] 65h
7:0] 66h
Color_A103[7:0] 67h
lor_A104[7:0] 68h
_Color_A105[7:0] 69h
DM_Color_A106[7:0] 6Ah
DM_Color_A107[7:0] 6Bh
DM_Color_A108[7:0] 6Ch
DM_Color_A109[7:0] 6Dh
DM_Color_A110[7:0] 6Eh
DM_Color_A111[7:0] 6Fh
DM_Color_A112[7:0] 70h
DM_Color_A113[7:0] 71h
DM_Color_A114[7:0] 72h
DM_Color_A115[7:0] 73h
DM_Color_A116[7:0] 74h
DM_Color_A117[7:0] 75h
DM_Color_A118[7:0] 76h
DM_Color_A119[7:0] 77h
DM_Color_A120[7:0] 78h
DM_Color_A121[7:0] 79h
DM_Color_A122[7:0] 7Ah
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DM_Color_A123[7:0] 7Bh
DM_Color_A124[7:0] 7Ch
DM_Color_A125[7:0] 7Dh
DM_Color_A126[7:0] 7Eh
DM_Color_A127[7:0] 7Fh
DM_Color_A128[7:0] 80h
DM_Color_A129[7:0] 81h
DM_Color_A130[7:0] 82h
DM_Color_A131[7:0]
DM_Color_A132[7:0]
DM_Color_A133[7:0]
DM_Color_A134([7:0]
DM_Color_A135[7:0] 87h
DM_Color_A136[7:0 88h
DM_Color_A137[7:0] 89h
DM_Color_A138[7:0] 8Ah
DM_Color_A139 8Bh
DM_Color_A140[7:0 8Ch
DM_Color A141[7: 8Dh
P DM_Gblor_. [7: 8Eh
\DM_ lopA143[[:0] 8Fh
7:0] 90h
Color_A145[7:0] 91h
lor_A146[7:0] 92h
_Color_A147[7:0] 93h
DM_Color_A148[7:0] 94h
DM_Color_A149[7:0] 95h
DM_Color_A150[7:0] 96h
DM_Color_A151[7:0] 97h
DM_Color_A152[7:0] 98h
DM_Color_A153[7:0] 9%h
DM_Color_A154[7:0] 9Ah
DM_Color_A155[7:0] 9Bh
DM_Color_A156(7:0] 9Ch
DM_Color_A157[7:0] 9Dh
DM_Color_A158[7:0] 9Eh
DM_Color_A159[7:0] 9Fh
DM_Color_A160[7:0] AOh
DM_Color_A161[7:0] A1h
DM_Color_A162[7:0] A2h
DM_Color_A163[7:0] A3h
DM_Color_A164[7:0] Adh
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DM_Color_A165[7:0] A5h
DM_Color_A166(7:0] ABh
DM_Color_A167[7:0] A7h
DM_Color_A168[7:0] A8h
DM_Color_A169[7:0] A9h
DM_Color_A170[7:0] AAh
DM_Color_A171[7:0] ABh
DM_Color_A172[7:0] ACh
DM_Color_A173[7:0]
DM_Color_A174[7:0]
DM_Color_A175[7:0]
DM_Color_A176[7:0]
DM_Color_A177[7:0] B1h
DM_Color_A178[7:0 B2h
DM_Color_A179[7:0] B3h
DM_Color_A180[7:0] B4h
DM_Color_A181 B5h
DM_Color_A182[7:0 B6h
DM_Color_A183[7: B7h
P DM_Qblor_A184[7: B8h
\DM_ lopA185[1:0] Boh
7:0] BAh
Color_A187[7:0] BBh
lor_A188[7:0] BCh
_Color_A189[7:0] BDh
DM_Color_A190[7:0] BEh
DM_Color_A191[7:0] BFh
DM_Color_A192[7:0] COh
DM_Color_A193(7:0] C1h
DM_Color_A194[7:0] C2h
DM_Color_A195(7:0] C3h
DM_Color_A196(7:0] C4h
DM_Color_A197[7:0] C5h
DM_Color_A198[7:0] Céh
DM_Color_A199[7:0] C7h
DM_Color_A200[7:0] C8h
DM_Color_A201[7:0] Coh
DM_Color_A202[7:0] CAh
DM_Color_A203[7:0] CBh
DM_Color_A204(7:0] CCh
DM_Color_A205[7:0] CDh
DM_Color_A206(7:0] CEh
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DM_Color_A207[7:0] CFh
DM_Color_A208[7:0] DOh
DM_Color_A209[7:0] D1h
DM_Color_A210[7:0] D2h
DM_Color_A211[7:0] D3h
DM_Color_A212[7:0] D4h
DM_Color_A213[7:0] D5h
DM_Color_A214[7:0] D6h
DM_Color_A215[7:0]
DM_Color_A216(7:0]
DM_Color_A217[7:0]
DM_Color_A218[7:0]
DM_Color_A219[7:0] DBh
DM_Color_A220[7:0 DCh
DM_Color_A221[7:0] DDh
DM_Color_A222[7:0] DEh
DM_Color_A223 DFh
DM_Color_A224[7:0 EOh
DM_Color_A225[7: E1h
P DM_Qblor_A226[7: E2h
\DM_ lopA227[1:0] E3h
7:0] E4h
Color_A229[7:0] E5h
lor_A230[7:0] E6h
_Color_A231[7:0] E7h
DM_Color_A232[7:0] E8h
DM_Color_A233[7:0] E9h
DM_Color_A234[7:0] EAh
DM_Color_A235(7:0] EBh
DM_Color_A236[7:0] ECh
DM_Color_A237[7:0] EDh
DM_Color_A238[7:0] EEh
DM_Color_A239[7:0] EFh
DM_Color_A240[7:0] FOh
DM_Color_A241[7:0] F1h
DM_Color_A242[7:0] F2h
DM_Color_A243(7:0] F3h
DM_Color_A244[7:0] F4h
DM_Color_A245(7:0] F5h
DM_Color_A246(7:0] Féh
DM_Color_A247[7:0] F7h
DM_Color_A248[7:0] F8h
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8EF9h DM_Color_A249[7:0] F9h
8EFAh DM_Color_A250[7:0] FAh
8EFBh DM_Color_A251[7:0] FBh
8EFCh DM_Color_A252[7:0] FCh
8EFDh DM_Color_A253[7:0] FDh
8EFEh DM_Color_A254[7:0] FEh
8EFFh DM_Color_A255[7:0] FFh

Description This command is used to set digital clock minute color.

Restriction -

§®
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DCCOLOR: Digital clock colon color setting (8F00h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
DC_CHO
8Fh | 8FOOh - - - - - - - o 00h

This command is used to set digital clock colon color.
DC_CHOOSE: Digital clock colon color setting.

DC_CHOOSE Digital clock colon color setting
Description 0 reference to digital clock Hour color setting
(8700h~8AFFh)

reference to digital clock Minute color

L (8B0Oh~8EFFh)

Restriction - &

K\Q)
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DCLKHC: Digital clock location setting (9000h-9002h)

142

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
9000h ] - - DC'g;’kC[ - ] DClockR[9:8] 00h
90h | 9001h DClockR[7:0] D7h
9002h DClockCJ[7:0] A7h
This command is used to set digital clock location.
DClockR[9:0]: Digital Clock Location Row Settings.
DClockCI[8:0]: Digital Clock Location column Settings.
DClockR[9:0] Row DClockCJ[8:0] Column
000h™002h reserve 000h~002h p rese
003h 4 Jine 4 column
Description 004h 5 line d coldmn
0D7h 216th line 168" column
2CEh 719th line 479" column
2CFh~3FFh 720 line D Fh 480" column
Restriction - @
1
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DCLKOCS: Digital clock offset coordinate setting (9100h-910Ch)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
9100h DClockY4[9:8] DClockY3[9:8] DClockY2[9:8] DClockY1[9:8] 00h
9101h 5 . . . - - DClockY5[9:8] 00h
9102h ) ) ) DCslf)scikX D(illf)scikx D%:Fscikx chf)sc]kx DC1|F8(ikX 00h
9103h DClockY1[7:0] 00h
9104h DClockX1[7:0] 00h
9105h DClockY2[7:0] 00h
91h | 9106h DClockX2[7:0] 19h
9107h DClockY3([7:0] 00h
9108h DClockX3([7:0] \ 31h
9109h DClockY4[7:0] 00h
910Ah DClockX4[7:0] 3Dh
910Bh DClockY5[7:0] P 00h
910Ch DClockX5[7:0] 55h

This command is used to set digital clock coordinate.

DClockYn[9:0]: Digital Clock coordinate Row ettin
DClockXn[8:0]: Digital Clock coordinate columnoffset’Setti
DClockYn[9:0] Row offset DClockXn[8:0] Column offset
00h \R+0U 00h C+0 column
01h +1 line 01h C+1 column
Description 02h line 02h C+2 column
h R+48 line 19h C+25 column
2CFh R+719 line 1DFh C+479 column
Oh~}FFh R+720 line 1EOh~1FFh C+480 column

Re
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ACLKSET: Analog clock setting (9200h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
ACLKSQ | ACLKSE | ACLKMI
92h 9200h - - - - - “EN C EN N EN 00h
This command is used to set analog clock mode.
ACLKMIN_EN: Analog clock minute hand enable.
ACLKMIN_EN Analog clock minute hand enable
0 Minute hand Disable
1 Minute hand Enable »
ACLKSEC_EN: Analog clock second hand enable. v
ACLKSEC_EN Analog clock second hand enable
L2y 0 Second hand Disable
1 Sevcond Enable
ACLKSQ_EN: Analog clock center square enable.
ACLKSQ_EN Analog clock center square enable
0 Center square Disable
\ 4
1 C‘nter s}uare Enable
Restriction -
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ACLKRCC: Analog clock rotate center coordinate setting (9300h~9303h)

Address Parameter Default
MIPI | Others D7 D6 | D5 D4 D3 D2 D1 DO Value
9300h MINUTE_ROTATE_R][7:0] EFh
93h 9301h - - | MINUTE_ROTATE_CI5:0] 13h
9302h SECOND_ROTATE_R[7:0] EFh
9303h - - | - SECOND_ROTATE_CJ4:0] 09h
This command is used to set analog clock rotate center coordinate.
MINUTE_ROTATE_R][7:0]: Minute hand rotate center coordinate row Settings.
MINUTE_ROTATE_CJ5:0]: Minute hand rotate center coordinate column Settings.
MINUTE_ROTATE Row MINUTE_ROTATE Column
R[7:0] C[5:0]
00h 18t line 1t column ,
01h 2" [ine nd colgmn
02h 3" line umn
D7h 216" line 20% column
EEh 239" line 39" column
EFh~FFh 240" line 40™ column
Description
SECOND_ROTATE_R([7:0]: Sec@and re G nterioordinate row Settings.
SECOND_ROTATE_ C[4:0]: *on and rotate’ center,coordinate column Settings.
SECOND_ROTATE Row SECOND_ROTAT Column
_R[7:0] E_C[4:0]
 line 00h 15t column
2" ine 01h 2" column
3" line 02h 3 column
216" line 09h 10" column
239" line 12h 19" column
240" line 13h~1Fh 20™ column
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ACLKCLS: Analog clock Center location setting (9400h~9402h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
9400h - - - ] ] ] AC'g;:kR[ 00h
94h | 9401h AClockR[7:0] E2h
9402h AClockCJ[7:0] E2h
This command is used to set analog clock center location for center square.
AClockR[8:0]: Analog Clock center location Row Settings.
AClockC[7:0]: Analog Clock center location column Settings.
AClockR[8:0] Row AClockC[7:0] Column
000h 1stline 000h P 15t col
001h 2" line 001h 2" column
. 002h 3 line 002h 4 colUmn
Description A
OE2h 227th line E2h 227" column
166h 3509th line EEh y 239" column
167h~1FFh 360th line E h 240t column
Restriction - : 5 ; ‘ E )
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DEBURNSET: AOD De-burn-in setting (9500h~9503h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
9500h - - - DE:EHR - - SP_AOD 10h
o5 | 9501h - DE_BURNSMS - DE_BURNSMP 10h
9502h - SP_X 44h
9503h - SP_Y 46h

This command is used to set AOD de-burn-in function.
DE_BURN_EN: De-burn-in enable.

DE_BURN_EN De-burn-in enable when AOD_EN send
0 De-burn-in Disal{e V. \
1 De-burn-in Enable
L 4
SP_AQOD: De-burn-in start point setting when normal displayM into AOD mM
SP_AOD[1:0] De-burn-in start point setting
00 Start from center then to pre-AOD next
ste
01 tart from pﬁOD next step
10 T pé-AOD next 2-step
11 Start from pre-AOD next 3-step
DE_BURNSMP: De-burn-in self-méve perioﬁ
DE_BURNSMP[2:0] De-burn-in self-move period
000 1 min
2 min
01 3 min
Description ! 4 min
1 Reserved
. Reserved
~111 1 min

DE_BURNSMS: D n-in self-move step.

DE_BURNSMSJ[2:0] De-burn-in self-move step
000 1 pixel
001 2 pixel
010 3 pixel
.
110 7 pixel
111 8 pixel

SP_X: De-burn-in X-axis start point setting when DDIC has been reset and into AOD mode.

SP_X[6:0] De-burn-in Start Point
000-0000 +0 pixel
000-0001 +1 pixel
000-0010 +2 pixel
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011-1111 +63 pixel
100-0000 -0 pixel
100-0001 -1 pixel
100-0010 -2 pixel
111-1111 -63 pixel

Note: +X < HBP ; -X < HFP

SP_Y: De-burn-in Y-axis start point setting when DDIC has been reset and into AOD mode.

SP_Y [6:0] De-burn-in Start Point
000-0000 +0line
000-0001 +1 line
000-0010 +
011-1111 +63 line
100-0000 -0 line
100-0001 Iin;
100-0010 ne

v
111-1111 -63 line

Note:+Y < VBP ; -Y < VFP

o)

Restriction
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DEBURNDIR_LSB: AOD De-burn-in direction of each step setting (9600h~960Fh)

Address

Parameter

Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
9600h X2Dir[1:0] Y2Dir[1:0] X1Dir[1:0] Y1Dir[1:0] 44h
9601h X4Dir[1:0] Y4Dir[1:0] X3Dir[1:0] Y3Dir[1:0] 44h
9602h X6Dir[1:0] Y6DIr[1:0] X5Dir[1:0] Y5Dir[1:0] 85h
9603h X8Dir[1:0] Y8Dir[1:0] X7Dir{1:0] Y7Dir[1:0] 88h
9604h X10Dir{1:0] Y10Dir{1:0] X9Dir[1:0] YODIr[1:0] 88h
9605h X12Dir[1:0] Y12Dir[1:0] X11Dir[1:0] 18h
9606h X14Dir{1:0] Y14Dir{1:0] X13Dir[1:0] 44h
o6 9607h X16Dir[1:0] Y16Dir[1:0] X15Dir[1:0] 44h
9608h X18Dir[1:0] Y18Dir[1:0] X17Dir[1:0] 44h
9609h X20Dir{1:0] Y20Dir{1:0] ' 81h
960Ah X22Dir[1:0] Y22Dir[1:0] 88h
960Bh X24Dir{1:0] Y24Dir{1:0] Y23Dir[1:0] 88h
960Ch X26Dir{1:0] Y26Dir{1:0] Y25Dir{1:0] 18h
960Dh X28Dir[1:0] Y28Dir[1:0] Y27Dir[1:0] 44h
960Eh X30Dir{1:0] Y30Dir{1:0] Y29Dir{1:0] 44h
960Fh X32Dir[1:0] Y32Dir[1:0] Y31Dir[1:0] 44h
This command is used to set AC&e-burn tion ©f each step setting.
XnDir: X-axis direction of ea‘step. y
XnDir[1:0] the direction of each step setting
00 Without moving ( --)
01 Right moving ( — )
Left moving ( «<—)
When YnDir[1:0] = 11 Back to start point
. When YnDir[1:0] # 11 without moving
Description
YnDir: Y-ﬁirection of eaeh step.
YnDir[1:0] the direction of each step setting
YOO without moving ( --)
7 o1 Up moving (1)
10 Down moving ( | )
11 When XnDir[1 :0]=11 Ba(;k to start point
When XnDir[1:0] # 11 without moving
Restrictio -
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DEBURNDIR_MSB: AOD De-burn-in direction of each step setting (9700h~970Fh)

Address

Parameter

Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
9700h X34Dir[1:0] Y34Dir[1:0] X33Dir[1:0] Y33Dir[1:0] 81h
9701h X36Dir[1:0] Y36Dir[1:0] X35Dir[1:0] Y35Dir[1:0] 88h
9702h X38Dir[1:0] Y38Dir[1:0] X37Dir[1:0] Y37Dir[1:0] 88h
9703h X40Dir{1:0] Y40Dir{1:0] X39Dir[1:0] Y39Dir[1:0] 58h
9704h X42Dir{1:0] Y42Dir{1:0] X41Dir[1:0] Y41Dir[1:0] 44h
9705h X44Dir[1:0] Y44Dir[1:0] X43Dir[1:0] 44h
9706h X46Dir[1:0] Y46Dir[1:0] X45Dir[1:0] OFh
- 9707h X48Dir[1:0] Y48Dir[1:0] XA47Dir[1:0] 00h
9708h X50Dir[1:0] Y50Dir[1:0] X49Dir[1:0] 00h
9709h X52Dir[1:0] Y52Dir[1:0] ' 00h
970Ah X54Dir[1:0] Y54Dir[1:0] 00h
970Bh X56Dir{1:0] Y56Dir[1:0] Y55Dir[1:0] 00h
970Ch X58Dir{1:0] Y58Dir[1:0] Y57Dir[1:0] 00h
970Dh X60Dir[1:0] Y60Dir[1:0] Y59Dir[1:0] 00h
970Eh X62Dir{1:0] Y62Dir[1:0] Y61Dir[1:0] 00h
970Fh X64Dir[1:0] Y64Dir[1:0] Y63Dir[1:0] 00h
This command is used to set AC&e-burn tion ©f each step setting.
XnDir: X-axis direction of ea‘step. y
XnDir[1:0] the direction of each step setting
00 Without moving ( --)
01 Right moving ( — )
Left moving ( «<—)
When YnDir[1:0] = 11 Back to start point
. When YnDir[1:0] # 11 without moving
Description
YnDir: Y-wirection of eaeh step.
YnDir[1:0] the direction of each step setting
YOO without moving ( --)
7 o1 Up moving (1)
10 Down moving ( | )
11 When XnDir[1 :0]=11 Ba(;k to start point
When XnDir[1:0] # 11 without moving
Restrictio -
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RDID1: Read ID1 Value (DAOOh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
DAh | DAOOh ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 00h

Description This read byte identifies the AMOLED module’s manufacture ID.

Restriction -

>
§®
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RDID2: Read ID2 Value (DB0Oh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
DBh | DBOOh ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20 80h

This read byte is used to track the AMOLED module/driver version. It is defined by module maker and changes

L el each time a revision is made to the display, material or construction specifications.

Restriction -

>
§®
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RDID3: Read ID3 Value (DCOOh)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
DCh | DCOOh ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 00h

Description This read byte identifies the AMOLED module’s manufacture ID.

Restriction -

>
§®

153 V1.0



6 Interface

The CH13613 supports MIPI Interface and serial peripheral interfaces (SPI).
The interface type can be selected by setting IM1, IMO pins as shown below:
Table Interface Type Selection

IM[1:0] Display Data Command
00 MIPI DSI /9 bit SPI MIPI DSI /9 bit SPI
01 MIPI DSI / 8 bit SPI MIPI DSI / 8 bit SPI
10 MIPI DSI / Quad-SPI MIPI DSI / Quad-SPI
11 MIPI DSI MIPI DSI / 16 bit rising SPI

6.1 Serial Interface connect with Host
6.1.1 8/9 bit Serial Interface
The 8-bit SPI (4-pin) use CSB (chip select), DCX (data/command select), SCL (serial clock) and i a input/output).

can be tied together.
Write Mode

The write mode of the interface means the micro controller writes commands and data to the
contains a control bit D/CX and a transmission byte, in 8-bit serial case, data pa€Ket contains jugt'transmission byte and control bit

byte is stored in command register as parameter.
The MSB is transmitted first. The serial interface is initialized when CSB is high. Iy
effect. A falling edge on CSB enables the serial interface and indic start

ate, SCL clock pulse or SDI/SDO data have no
3 transmission.

3 wire Serial Data Stream Format

Transmission Byte (TB, Comma

MSB

\D/CX\D7\06\D5\D4\03\02 DO
ECY E | orex | E picx | T E—

4 wire Serial Data Stream Format

Transmission Byte (TB, Co, or Data)

Y.
clock is ignored. During the high time of CSB the serial interface is initialized. At the falling CSB edge, SCL can

When
be high figure). SDI/SDO is sampled at the rising edge of SCL. D/CX indicates whether the byte is command code
(D/CX=0) D/CX=1). Itis sampled when first rising SCL edge (3-line serial interface) or 8th rising SCLK edge (4-line serial

interface). If s low after the last bit of command/data byte, the serial interface expects the D/CX bit (3-line serial interface) or
D7 (4-line serial interface) of the next byte at the next rising edge of SCL.
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1) 3-Pin Serial Interface Protocol for Register Write

o 3

CSB T
Host

(MPU to
Driver) S0 J

SDI g

.l »
<« »

CSB can be "H" between parameter/command and parameter/command

SCL and SDA is invalid during CSB="H"

2) 4-Pin Serial Interface Protocol for Register Write

CSB
Host
(MPUto| SCL
Driver)
SDI
D/CX

Command/Parameter

en\parameter/command and
and SDA is invalid during CSB="H"
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Read Mode

The read mode of the interface means that the micro controller reads register value from the CH13613. To do so the micro controller
first has to send a command (Read ID or Read Register command) and then the following byte is transmitted in the opposite direction.
After that CSB is required to go high before a new command is send. The CH13613 samples the SDI (input data) at the rising edges,
but shifts SDO (output data) at the falling SCL edges. Thus the micro controller is supported to read data at the rising SCL edges. After
the read status command has been sent, the SDI line must be set to tri-state no later than at the falling SCL edge of the last bit.

1) 3-Pin Serial Interface Protocol for 1-byte Register Read

@

/CX

@ e I8 .00,
CSB T
Host
(SSDD/?) c X b7 X b6 X D5 X D4 X D3 X D2 X D1 ¥ DO alighae
X
Driver (gg(A)) High-Z p7 X De X D5 D3 ¥ D2 X D1 X DO

3-Pin Serial Interface Protocol for Multi-byte Register Read

Host

Driver

Dummy clock cycle
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2) 4-Pin Serial Interface Protocol for 1-byte Register Read

=)

B

B

csB T

D/CX

SDA \/D D
AT

(SDI)

SDA

D D D
4 & 2
High-Z

Driver
(SDO)

4-Pin Serial Interface Protocol for Multi-byte Register Read

S

B

csB T

D/CX j

@iy KOCEXEXIXEXEXEXE

Driver SDA

D7

(SDO)
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Dual-SPI Write RAM mode

SPI_WRAM=1, Enable SPI Write RAM. DSPI_EN=1, Enable Dual-SPI interface. All 3-kinds of pixel format can be available during
Dual-SPI interface (selected by the IPF command (3Ah): IFPF[2:0]).

SPI_WRAM DSPI_EN DSPI_CFG [1:0] IM[1:0] Pixel format

RGB888

00:9bit SPI RGB666

00:1P1T 1wire RGB56S

RGB888

01:8bit SPI RGB666

RGB565

RGB888

1 1 00:9bit SPI
01:1P1T 2wire
01:8bit SPI RGB66
RGB565
00:9bit SPI RGB&Z
10:2P3T 2wire o180 51 r g RCB888
' RGB666
0 0 / / Nab support write RAM
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Sbit-1P1T 1wire, RGB888

cSB | Cmd=2C/3C Pixel data —
SCL
SoI < OO D60 DX 03X D2 D D0 y——
DCX -
Hi-z
9bit-1P1T 2wire, RGB888
csg 1 Cmd=2C/3C Pixel data —
so. U UUULUL UTUUUUUuduwyyuyy
SDI COOX7 X 083X 053X 04 33X 02 BT 00— 1
DCX : OHHO OO0
Hi-z
9bit-2P3T 2wire,RGB888
cse 1 Cmd=2C/3C = Pixel data . Pixel data I ixX
SCL L ‘ o
SDI <8 X07 06X D5 ) D4 X D3 X 02 D1 < D0 ——1 > D, ‘C'
DCX : i > m
Hi-z
9bit-1P1T 1wire, RGB666
csg | Cmd=2C/3C Pixel data —
SCL
SDI
DCX

9bit-1P1T 2wire,RGB666

csB 1 Cmd=2C/3C Pixel data —
SCL
SDI O OXTX08 )X 08K 047X 03 )< D2 )< 01X 00— 1
DeX : : e
Hiz V
9bit-2P3T 2wire, RGB666
csB | Cmd=2C/3C Pixel'data Rixeldata m Pixel data -
scL U ~‘k‘ \
SDI COXBXRE DE X D D3 02 B X DO >—— 1> \‘o D,
DCX iz 1 ¥ o
9bit-1P1T 1wire, RGB565
csg | Cmd=2C/3C Pixel data I

SCL
SDI
DCX

9bit-1P1T 2wire,RGB565
csB N Pixel data —

DCX
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8bit-1P1T 1wire,RGB888

CSB ~ | Cmd=2C/3C Pixel data
SCL

SDI T PEDX 5 X 04X B33 023 13X DO

Dox —C Hiz * Hiz

8bit-1P1T 2wire, RGB888
csg | Cmd=2C/3C Pixel data —

SDI <X 05 XX DX P 00— (1)

- {00000
2l . Hi-z 1

8bit-2P3T 2wire,RGB88S
csg | Cmd=2C/3C M Pixel data 1 Pixel data —

SDI T DE05 D4 X 03 02 DX B0 >——1 > <,
(T aH

bex : Hiz : *‘

8bit-1P1T 1wire,RGB666
CS8B ] Cmd=2C/3C Pixel data

SCL

8bit-1P1T 2wire, RGB666
csg 1 Cmd=2C/3C Pixel data —

>~

8D —EXEXEEEEEXE—D
bex —< iz 1 LE V,

8Dbit-2P3T 2wire, RGB666

cse | Cmd=2C/3C il data N Pixel data ! Pixel data
‘ 3| Al

scL h '

SDI <O 0504 X 03 X 201X 0 >——T) & o

DCX 0 iz g @ <2 G,
8bit-1P1T 1wire, RGB565 n’z

csB 1 Cmd=2C/3C Pixel data I

oo 7o G, Y

SDI O D8 0 > B 03 02 DR >

e . Hi-z N/ Hi-z
8bit-1P1T

Pixel data
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6.1.2 Quad-SPI Interface

The Quad-SPI interface consists of CSB (chip select), SCL (serial clock), SDI / DCX / DO / D1 (serial data input) and
SDO (serial data output).

Quad-SPI Write mode

The write mode of the interface means the micro controller writes commands and data to the CH13613. Quad-SPI data packet
contains an instruction byte. This byte specifies which type of data to be transferred.

Write Command Mode

QSPI Write Command - Instruction byte = 0x02 (Command - 1 wire / Parameter - 1 wire))

CSB ]
Q 7 8 3132 39 40
see UUUUUULUUUUY e
SDI 0x02 Command address[23:0] Parameter 1[7:0] Parameter 2[7:0]

Instruction byte
For example: K )
A

SLPOUT: Sleep Out (1100h)~

Address~ Parameter- Default
MIPI- | Others:| D7- D6- D5- D4- ‘ D3- | D2. | D1 ‘ DO- Value:
11he | 1100he No argumente S:sgg;:

L J u
QSPI Write Command
CSB ]

scL 1T [ ] N
SDI

CASET: Set Column Start Address (2ZA00h~2A03h)

Address Parameter Default
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO Value
2A00h : = < : = s : scs 00h
2A01h sc7 SC6 SC5 sc4 sc3 sC2 SC1 SCO 00h
AN o2 - . ; - . ; . EC8 01h
2A03h EC7 EC6 EC5 EC4 EC3 EC2 EC1 ECO C5h

3132 39 40 47_48 55 56 63

0x002A00 0x00 0x00 0x01 0xC5
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Write RAM mode

QSPI Write Ram - Instruction byte = 0x02 (Command - 1 wire / Data - 1 wire)

csB |
0 7_ 8 3132 3940 4748 55 56 63
soL |1 UL L L == .
|
SDI — 0x02 0x002C00 / 0x003C00 Pixel datat [7:0] Pixel data2 [7:0] Pixel data3 [7:0] Pixel data4 [7:0] :
Instruction byte Command address[23:0] :
I
[ m
! I~
: Saen
———————— >
Pixel data(N-2) [7:0] Pixel data(N-1) [7:0] Pixel data(N) [7:0]

QSPI Write Ram - Instruction byte = 0x32 (Command - 1 wire / Data - 4 wire)

csB ]
0 78 313

s TN AR s
SDI 0x32 0x002C00 / 0x003C00

Tnstuction byt Comm and address[23:0]
DCX 5
Do G
D1

0 (
T T AT T ST T TTa el ==y =TT
Pixel Pixel Pixel Pixel Pixel Pixel Pixel

datal data2 data3 datad Data(N-2) Data(N-1) Data(N)

QSPI Write Ram - Instruction byte = 0x12 (Command - 4 wire / Data - 4 wire)

csB | —
0 7 8 13 14 16 18 20 314(8'N)
SCL
o — CTR 00000000 00 i (o0 oo (20 o o0t ——
Instruction byte H I W 1
N 200000000000 Ca ) — 00 0@ O
I,
oo ; 06 0000
I [ [
ADCDOE]mfagdzacddsz 3C e ixSWQ\Pixel  Pixel ;’i;;l__ _-Pi-x_el- ___Pi_xel
US40 Gl s a ata3  datad Data(N-2) Data(N-1) Data(N)

SPI_WRAM=1, Enable SPI Write RAM. |
Quad-SPI interface (selected. the IPF co

SPI_WRAM IM[1:0] Pixel format
L4 RGB888
RGB666
RGB565
10: Quad-SPI RGB332
RGB111
Gray256
/ Not support write RAM
Note. , it is recommended to synchronize the TE signal when writing ram.
Quad-SPI and/Ram - Instruction byte = 0x03
QSPI Read
CsB 1 —
0 78 31 32 39 410 A7 31+(8°N;
se. ULy e gipipipipipipipipiaipkpkaipipipiipipipiy gigigipipinipipine
SDI 0x03 Command address[23:0]
(Host to IC) Hz e
32';?028 — Parameter 1[7:0] Parameter 2[7:0] Parameter N[7-0]

Note. The 15t read parameter is dummy packet in read ram.
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Quad SPI - RGB888

QSPI RGB888 - Instruction byte = 0x02

CSB |
[1] T 8
soo LMo
SDI 0x02 0x002C00 / 0x003C00

______

QSPI RGB888 - Instruction byte = 0x32

csB ]

SDI 0x32 0x002C00 / 0x003C00

DCX

DO 8

D1

QSPI RGB888 - Instruction byte = 0x12

CsB 1 & . —
oxiz o«mewo@@ \-@@@@ ; oo
bex . DOBGOO 20070, 4 GG 1 I OB
0o 0 SOEEORBEO® @@e ; RS
o1 0 o *’" ®@DEDS
C om m and dddwess el odpigel ) I\-I };E&éi """
@ r00- 0xx or .w
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Quad SPI - RGB666

QSPI RGB666 - Instruction byte = 0x02

csB
[1] T 8 3132 39 40 47_ 48 55
s L Houun ooy -
SDI 0x02 0x002C00 / 0x003C00 @@@@@@oe@@@@@@@@ Go
1stpixel

QSPI RGB666 - Instruction byte = 0x32

CcSB ]
1) T 8
seo U UUUUUUUUUY U UUUUUUUUNPUUUT Qg MU
sol 0x32 0x002C00 / 0x003C00 000 07000 O & @@}
DCX 5 lwg N o YR o @3 o n: ********** o@“
DO 0 0@ A AR l @'@'@@ I
D1 . BEEE 0.00e ’ Yy Y
""" 1spixel 4 QEely T NEpikel
QSPI RGB666 - Instruction byte = 0x12
« (O B
0 78 1314 1920 WA m 1346N)
DI 0x12 QQ@@GG@@@O\@@@O @@ ;
; n oﬂﬂoo@a@o\eﬁo@o @ ®COOC)
o ; DO, U XTEIEN L (@@ @)
2 ; Y000 N 88000088
C om m and €0ds Dixel 2nd pixel Nt pixel
@ 70)- 0x2c oD

164 V1.0



Quad SPI - RGB565

QSPI RGB565 - Instruction byte = 0x02

CSB |
Q 7 8
see iy
SDI 0x02 0x002C00 / 0x003C00

______

QSPI RGB565 - Instruction byte = 0x32
csB 1

31H4*N)

S 0x32 i

DCX

DO o

D1

QSPI RGB565 - Instruction byte = 0x12

CSB 1

st 1] ni

<2l 0x12 00HH007 )

bex ; D6 O,

DO 0 . 2. 0.G6.0

il 5 XKDE X OO MOOE©

C omimand address Istpixel ond pixel Nt pixel
AD [T:0]50x2C or0x3C
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Quad SPI - RGB332

QSPI RGB332 - Instruction byte = 0x02

CSB ]
0 7 8
= inipinipipipipinipipipipl
SDI 0x02 0x002C00 / 0x003C00

QSPI RGB332 - Instruction byte = 0x32

CSB "]

v
7_8 31 32 33 34 35

sl —( 0x32 0x002C00 / 0x003C00

DCX e /-

DO 0

D1

e @&

stpikel 27 pixel N1t pixelN ® pixel

QSPI RGB332 - Instruction byte = 0x1

CSB "] I
13+2*N)

scL UL
sDI (@@
DCX () :: :
1 n :
DO ::,
o1 A A

Command address 15! pixel 274 pixel N-1% pixel Nt pixel

[7:0] = 0x2C or0x3C
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Quad SPI - RGB111

QSPI RGB111 - Instruction byte = 0x02

CsB ]
0 7 8 31 32 35 36 39
sc. JUUUUUUUUULUUL - -
soi — 0x02 0x002C00 / 0x003C00 o iy oo @ o @ |
[ Rnendihpnydiibupnfiupmydl [ sy |
1stpixel 27 pixel |
|
:_ __________________________ |
| —
|
bom— e T T TULOLLUT
N-ltpixel N tegixelp
QSPI RGB111 - Instruction byte = 0x32
CSB | T
0 7 8 31 32 33 34 35 31+(1"N)
s~ Uy yUyUUy e
sDI 0x32 (@ole)
bex 0 P i
DO 0
o1 : X —
Nt pixel
N1t pixel

QSPI RGB111 - Instruction byte = 0x12

CSB |

I
scL 13+(1°N)
Dl —< ox12 @ X0 Yo XRYRN N o o) dahdeo)eo) """"“'
pex OO0 O
(S . - I RGO 00 0 “_
Command address 15t pixel 3@ pixel Nt pixel

AD [70]= 0x2C or0x3C 2™ pixel 40 pixel ~ N-1" pixel
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Quad SPI - Gray256

QSPI Gray256 - Instruction byte = 0x02

CSB |
7 8 31 32 39 40 47
sc. - [T U UUUHULUUUY s mmmm --
sDI 0x02 0x002C00 / 0x003C00 ()0 as o4 ) a2 (a1 oo (00 (o5 (B4 0902 (or)(o8)
1stpixel 2rd pixel
oo mmmmommmmmomooooooooooooooooo-
! —
! :
b y —— UUUUUUUUL /TN L
_________ N-1hpixel  NQuxel
QSPI Gray256 - Instruction byte = 0x32
CSB ]
4
0 7 8 31 32 33 34 35
sev U UL LU ULy e
soI 0x32 0x002C00 / 0x003C00 ! ;
2O e E— G ) G G A @@@@
Do 3 @@@@
> : 1

i pi 12“d )LXPJ. N-1% pixel Nt pixel

QSPI Gray256 - Instruction byte = 0x1

CSB ~ |

R
134(2*N)
scL
¥ T IEEEEEEPSCNPY =, (o S VWt
ex @ o™ e mlem e
DO
D1

C o mand address Ftplxelznd pixel N-1% pixelN t pixel
[7:0]= 0x2C or0x3C
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Quad-SPI support maximum frequency:

Quad SPI write/read 1-wire 4-wire
Write command 50 MHz | Not support
RGB 888 | 50 MHz 50 MHz
RGB 666 | 50 MHz 50 MHz
Write pixel | RGB 565 50 MHz 50 MHz
data RGB 332 | 50MHz 40 MHz
RGB 111 50 MHz 20 MHz
Gray 256 50 MHz 40 MHz
Read 10 MHz Not support

RGB565 extension to RGB888
2 R RO R4 R3 R [IIG5 [G4 G362 61| G0| G5 |Ga g B4 B3 B2 BI BO

——

R7 R6 R5 R4 R3 R2 R1 RO G7(G6 G5 G4 G8 G2 | Gl [G0 B7 B6 B5 B4 B3 B2 B1 BO

‘,"

B666 exte R BS§8

R5 R4 R3 R2 R1 RO R5 R4 |IllG6 [G4 |63 6261 c0 c5 c4ll 55 84 B3 B2 B1 B0 B5 B4 |

"""""""" — R A\ W — 0
A\
\

G6 'G5 G4 G3 G2 Gl [GO| B7 B6 B5 B4 B3 B2 B1 BO

R7 R6 R5 R4 R3 R2 R1 RO |G7
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6.1.3 16 bit Serial Interface

The serial interface can select IM[1:0] to decide the trigger edge is rising edge. The serial interface is used to communication between
the micro controller and the driver chip. It contains CSB (chip select), SCL (serial clock), SDI (serial data input) and SDO (serial data
output). Serial clock (SCL) is used for interface with MPU only, so it can be stopped when no communication is necessary. If the host
places the SDI line into high-impedance state during the read intervals, then the SDI and SDO can be tied together.

Write Mode

The write mode of the interface means the micro controller writes commands and data to the IC. When CSB is high, SCL clock is
ignored. During the high time of CSB the serial interface is initialized. At the falling CSB edge, SCL can be high or low. SDI/SDO is
sampled at the rising(falling) edge of SCL. R/W indicates, whether the byte is read command (R/W ='1") or write command (R/W ="'0").
It is sampled when first rising(falling) SCL edge. If CSB stays low after the last bit of command/data byte, the serial interface expects

the R/W bit of the next byte at the next rising(falling) edge of SCL.

—

csB
(Host to driver IC)

SCL
(Rising Edge) —
SCL

(Falling Edge) I

SDI \ A A A A A A A A
(Host to driver IC) /ARW @@“ooo o Rusy A a3 Az A Ao A e A el RV @@o

SDO High-Z High-Z igh-Z High-Z
(Driver IC to Host)

R/W=0 for Writing Command/Address
D/CX=0 for command/Address Transmission
H/L=1 for Command/Address High Byte Transmission

®< TB (8-bit) TB(B-bit) <
csB \
(Host to driver IC) A i 1
scL 1
(Host to driver IC) “ N b ‘U
(Rising Edge) i

(Hosufihvenq 1‘ *‘\
(Falling Edge)
osttoanvericy XS0 )Xo 0o X o X0 X i )iy X6 )il X)X Xt )i B o)
SDo High High-Z High-Z High-Z

(Driver IC to Host) —A
R/W=0 for Writing Command/Address

D/CX=0 for command/Address Transmission
‘ H/L=0 for Command/Address Low Byte Transmission

@ TB (8-bit) >< TB(8-bit) <
csB
(Host to driver IC)

L v
(Host to er | | f
SCL
(Host to driver [€ ’ v
(Falling Edge)
rosttoarver iy __ XX 0 )2 X 2 X 2 X X XX B X X XX X)X XX )

High-Z High-Z

sbo High-Z High-Z

R/W=0 for Writing Parameter
D/CX=1 for Parameter Transmission
H/L=0 for Parameter Byte Transmission

Serial bus protocol for register write mode
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Read Mode

The read mode of the interface means that the micro controller reads register value from the IC. To do so the micro controller first has
to send a command and then the following byte is transmitted in the opposite direction. After that CSB is required to go high before a
new command is send. The IC samples the SDI (input data) at the rising(falling) edges, but shifts SDO (output data) at the
falling(rising) SCL edges. Thus the micro controller is supported to read data at the rising(falling) SCL edges. After the read status
command has been sent, the SDI line must be set to tri-state no later than at the falling SCL edge of the last bit. It doesn't need any
dummy clock when execute the command data read.

@ TB (8-bit) TB(8-bit)
[ ]

CsB

(Host to driver IC)
SCL

(Rising Edge)

SCL ‘
tostwarvericy | v |y vy vlvlvlvivlvlivlvlvlvlvly

(Falling Edge)
SDI

(Host to Briver IC) o @@ooooo

sDO High-Z
(Driver IC to Host)

R/W=0 for Writing Command/Address
D/CX=0 for command/Address Transmission
H/L=1 for Command/Address High Byte Transmission

Second : . o

S TB (8-bit) TBE-biY) EE
CsB

(Host to driver IC)
SCL

(Rising Edge)
SCL

(Host to driver IC)
(Falling Edge)
SDI
(Host to driver IC)
SDO
(Driver IC to Host)

rRw X PN L Y o

High-Z High-Z High-Z

R/W=0 for Writing Command/Address
D/CX=0 for command/Address Transmission
H/L=0 for Command/Address Low Byte Transmission

Third _ : e
& | —

CsSB
(Host to driver IC) T .

SCL
(Host to driver IC)
Rising Edge

( g gdo )

High-Z High-Z
e g G G
D D D D D D D o\ High-Z High-Z
(Driver IC to Host) [71 [6] [51 41 (3] [2] [1] [0 /:

R/W=1 for Reading Parameter
D/CX=1 for Parameter Transmission
H/L=0 for Parameter Transmission

Serial bus protocol for register read mode
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6.2 MIPI Interface

The Display Serial Interface (DSI) standard defines protocols between a host processor and peripheral devices that adhere to MIPI
Alliance standards for mobile device interfaces. The DSI standard builds on existing standards by adopting pixel formats and
command set defined in MIPI Alliance standards.

DSI-compliant peripherals support either of two basic modes of operation: Command Mode and Video Mode. Which mode is used
depends on the architecture and capabilities of the peripheral. The mode definitions reflect the primary intended use of DSI for display
interconnect, but are not intended to Restriction DSI from operating in other applications. Typically, a peripheral is capable of
Command Mode operation or Video Mode operation. Some Video Mode display modules also include a simplified form of Command
Mode operation in which the display module may refresh its screen from a reduced-size, frame buffer, and the interface (DSI) to the
host processor may be shut down to reduce power consumption.

Command Mode refers to operation in which transactions primarily take the form of sending commands,to a peripheral, such as a
display module, that incorporates a display controller. The display controller may include local regist
using Command Mode write to, and read from, the registers. The host processor indirectly controls activity
commands, parameters to the display controller. The host processor can also read display module status in
Mode operation requires a bi-directional interface.

Video Mode refers to operation in which transfers from the host processor to the peripheral take t
normal operation, the display module relies on the host processor to provide image data at sufficient b
visible artifacts in the displayed image. Video information should only be transmitt ing High Speed
architectures may include a simple timing controller, used to maintain lower-resolution e in standby or Low Power Mode. This

permits the interface to be shut down to reduce power consumption. To reduce complexity cost, systems that only operate in Video
Mode may use a unidirectional data path.

pixel stream. In
avoid flicker or other

Lane Pair MCU (Master) Display Module (Slave)
Unidirectional Lane ‘

Clock Lane m Clock Only
m Escape Mode(U )

Data Lane 0

Data Lane 1

Display Serial Interface (DSP

The communication can be sep
* Low level communication what is do
* High level communication what is don

different le
nth

etween the MCU and the display module:
interface level
e packet level
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Interface Level Communication

The display module uses data and clock lane differential pairs for DSI. Both differential lane pairs can be driven Low Power (LP) or
High Speed (HS) mode.

Low Power mode means that each line of the differential pair is used in single end mode and a differential receiver is disable (A
termination resistor of the receiver is disable) and it can be driven into a low power mode. High Speed mode means that differential
pairs (The termination resistor of the receiver is enable) are not used in the single end mode. There are used different modes and
protocol in each mode when there is wanted to transfer information from the MCU to the display module and vice versa.

The State Codes of the High Speed (HS) and Low Power (LP) lane pair are defined below.

Line DC Voltage Levels High Speed (HS) Low-Power(LP)
Lane Pair State Code
Dn+ -line Dn- -line Burst Mode Control Mode Escape Mode
HS -0 Low (HS) High (HS) Differential -0 Note 1
HS -1 High (HS) Low (HS) Differential -1 Note 1
LP - 00 Low (LP) Low (LP) Not Defined ?ridgeA
LP - 01 Low (LP) High (LP) Not Defined HS- est
LP-10 High (LP) Low (LP) Not Defined LP<Re t Mark-1
LP-11 High (LP) High (LP) Not Defin Stop Note-2

Note 1: Low-Power Receivers (LP-Rx) of the lane pair are checking the LP-00 state code, n the Lane Pair is in the High Speed
(HS) mode.

Note 2: If Low-Power Receivers (LP-Rx) of the lane pair recognizes LP-11 state

de, the lane returns to LP-11 of the Control
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DSI-CLK Lanes

DSI-CLK+/- lanes can be driven into three different power modes: Low Power Mode (LPM), Ultra Low Power Mode (ULPM) or High
Speed Clock Mode (HSCM). Clock lanes are in a single end mode (LP = Low Power) when there is entering or leaving Low Power
Mode (LPM) or Ultra Low Power Mode (ULPM). Clock lanes are in the single end mode (LP = Low Power) when there is entering in or
leaving out High Speed Clock Mode (HSCM). These entering and leaving protocols are using clock lanes in the single end mode to
generate an entering or leaving sequences.

The principle flow chart of the different clock lanes power modes is illustrated below.

SW Reset
HW Reset
Power On Sequence

HSCM (HS Clocking)

Cl s Power Mode
Low Power Mode
DSI-CLK+/- lanes can be driven to the Low Power Mode ), n DSI-CLK lanes are entering LP-11 State Code, in three different
ways:

e= LP-11

1) After SW Reset, HW Reset or Power On Sequen
Power Mode (ULPM, LP-00 State Code) = LP-10 = LP-11 (LPM). This sequence is

2) After DSI-CLK+/- lanes aresaving Ultr&a &
illustrated below.

LPM
LP-11

[/ [/

DSICLK+ s
DSICLK- —
DSI-CLK+

DSI-CLK- /
LP-00 LP-10 LP-11
» »

»

A

\ 4
\ 4
\ 4

Time

v

From ULPM to LPM
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3) After DSI-CLK+/- lanes are leaving High Speed Clock Mode (HSCM, HS-0 or HS-1 State Code) = HS-0 = LP-11 (LPM). This
sequence and all three mode changes are illustrated below.

LPM

HSCM - LP-11
Termination

resistor is
disable ((
DSI-CLK+
DSI-CLK-

.0 /)
DSI-CLK+ or
DSI-CLK- HS-1
LS LP-11
»
Time

»

From High Speed Clock Mode (HSCM) to LPM

All three mode changes are illustrated a flow chart below.

SW Reset
HW Reset
Power On Sequence

Mode Change ——»

All Three Mode Change to LPM on the Flow Chart
Ultra low power mode (ULP,
DSI-CLK+/- lanes can be driven to the Ultra Lo

entering possibility is from the LowlRower Mode (X
below.

pMode (ULPM), when DSI-CLK lanes are entering LP-00 State Code. The only
, LP-11 State Code) = LP-10 =>LP-00 (ULPM). This sequence is illustrated

Lo LP-00
LP-11
I-CLK+
DSI-CLK-
DSI-CLK+
DSI-CLK-
LP-11 LP-10 LP-00
> g » > >
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From LPM to ULPM
The mode change is also illustrated below:

SW Reset
HW Reset
\\ Power On Sequence 4
<

Mode Change

High speed clock mode (HSCM)
DSI-CLK+/- lanes can be driven to the High Speed Clock Mode (HSCM), whe

—>HS-0/1 (HSCM). This sequence is illustrated below.

LPM
LP-11

DSI-CLK+

DSI-CLK- e ——

DsI-CLK-  —
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The mode change is also illustrated below:

SW Reset
HW Reset
Power On Sequence

° ¢
o

/
/
/
/
|

/

[

|

|

|

N

v

A
b Mode Change _—>

7

HSCM (HS Clocking)

Mode Change from LPM to HSCM on the

The high speed clock (DSI-CLK+/-) is started before high speed data is sent via DSI-Dn+/- |la
clocking after the high speed data sending has been stopped.

hart

high speed clock continues
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LPM Termination Termination LPM

LP-11 Resistor is Re;istor is LP-11
<4—» // engble HSCM dlsa?le —
DSI-CLK+ | \\
DSI-CLK- \
)
[ . / / »>—p ) /‘ » »

LP-11 LP-01 LP00 | HS-0 LP-11
DSI-CLK+
DSI-CLK- LP-11 LP-11

/]
i THSPREPARE
<

DSI-CLK+ A

DSI-CLK- .~

X[

DSI-DO+
DSI-DO- .
LP-11 LP-01 LP-00
Ths-sETTL
"

Low Power Mode,
Disable Rx Line Termination

DSI-CLK+, DSI-DO+  ----+eeeeer
DSI-CLK-, DSI-DO-

-Speed Data Transmission (TSOT of HSDT)

High Speed Data

Transmission LP-11

>l
|

DSI-CLK+
DSI-CLK-

DSI-D0* [ [ J [
DsSI-D0- = =
THs-skip
THs-TRAIL THsExIT
>« >
The last load bit HS-0 or HS-1
> Low Power Mode,
igh Speed Mode, Enable Rx Line Termination Disable Rx Line Termination
N »
LK+, DSI-DO+ hiotes , ,
-, DSI-DO- If the last load bit Is HS-0, the transmitter changes from HS-0 to HS-1.

If the last load bit Is HS-1, the transmitter changes from HS-1 to HS-0.

High Speed Clock Burst

3. End state is
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DSI-DATA LANES

GENERAL

DSI-D0+/- Data Lanes can be driven in different modes which are:

« Escape Mode

* High-Speed Data Transmission

* Bus Turnaround Request

These modes and their entering codes are defined on the following table.

Mode Entering Mode Sequence Leaving Mode Sequence
Escape Mode LP-11 = LP-10=>LP-00 = LP-01 =>LP-00 LP-00 = LP-10=>LP-11(Mark-1)
High-Speed Data Transmission LP-11=LP-01 =LP-00=HS-0 (HS-0 or HS-1) = LP-11
Bus Turnaround Request LP-11 = LP-10=LP-00 =LP-10 = LP-00 igh-Z

Notes:

1. DSI-DO0+/- data lane is used.
2. More information on section “Bus Turnaround (BTA)”

ESCAPE MODES

Data lanes (DSI-D0+/-) can be used in different Escape Modes when data lanes are in Low Poweér ( mode\These Escape Modes
are used to:

» Send “Low-Power Data Transmission” (LPDT) e.g. from the MCU to the display#no

* Drive data lanes to “Ultra-Low Power State” (ULPS)

* Indicate “Remote Application Reset” (RAR), which is reset the display module

* Indicate “Acknowledge” (ACK), which is used for a non-error event from the display module e MCU. The basic sequence of the
Escape Mode is as follow
« Start: LP-11

» Escape Mode Entry (EME): LP-11 = LP-10 =LP-00 =LP-01 = LP-0Q0
» Escape Command (EC), which is coded, when one of the data lanes is changi
is presenting a value of the current data bit (DSI-D0+ = 1, DSI-DO- =
receiver is latching a data bit, which value is logical 0. The receive,

* Aload if it is needed

* Exit Escape (Mark-1) LP-00 = LP-10 = LP-11
* End: LP-11

This basic construction is illustrated below:

DW-to-high-to-low then this changed data lane
DO- is changing from low-to-high-to-low, the
-high-to-low transition for its internal clock.

Escape Mode Entry (EME)

A

DsI-DO+
psi-po-

DSI-DO+
DSI-DO-

LP-11 LP-10 LP-00 LP-01

Lt

Time

\ 4
Y
9
Y
v

General Escape Mode Sequence

ommands (EC) is eight. These eight different escape commands (EC) can be divided 2 different
is informing to the display module that it is controlling data lanes (DSI-D0+/-) with the mode e.g.
lay module that it can put data lanes in the low power mode. The MCU is waiting from the display
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This basic construction is illustrated below:

e | ot e | on | o0
Low-Power Data Transmission Mode 1110 0001bin - x
Ultra-Low Power Mode Mode 0001 1110bin x x
Underfined-1, Note1 Mode 1001 1111bin - -
Underfined-2, Note1 Mode 1101 1110bin - -
Remote Application Reset Trigger 0110 0010bin - x
Tearing Effect Trigger 0101 1101bin - -
Acknowledge Trigger 0010 0001bin
Unknow-5, Note 1 Trigger 1010 0000bin

Notes:

1. This Escape command support has not been implemented on the display module.
2. “X"=Supported.

3. “-“=Not Supported.

Low-Power Data Transmission (LPDT)

The MCU can send data to the display module in Low-Power Data Transmission (L
Mode and Low-Power Data Transmission (LPDT) command has been sent to the displa
same sequence when it is sending data to the MCU.

The Low Power Data Transmission (LPDT) is using a following sequence:

« Start: LP-11

» Escape Mode Entry (EME): LP-11 = LP-10 = LP-00=LP-01 = LP-00

* Low-Power Data Transmission (LPDT) command in Escape Mode: 1110 0001 (Fj

* Load (Data):

* One or more bytes (8 bit)

» Data lanes are in pause mode when data lanes are stopped (Bot rel een bytes

» Mark-1: LP-00 = LP-10 = LP-11
* End: LP-11

ode when data re entering in Escape
odule. The display module is also using the

st bit)

180 V1.0



This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1

A

LR=1H LP-10 LP-00

Escape Mode

Entry(EME) Ultra-Low Data Transmission (LPDT)

DSI-DO+
DSI-DO-

LP-11

Time

v

Note: Load (Data) is presenting that the first bit is logica"1" in this example

Load Byte n

DSI-DO+ -
DSI-DO-

Pause (example)
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Ultra-Low Power State (ULPS)

The MCU can force data lanes in Ultra-Low Power State (ULPS) mode when data lanes are entering in Escape Mode.
The Ultra-Low Power State (ULPS) is using a following sequence:

« Start: LP-11

* Escape Mode Entry (EME): LP-11 =LP-10 = LP-00=LP-01 = LP-00

* Ultra-Low Power State (ULPS) command in Escape Mode: 0001 1110 (First to Last bit)

« Ultra-Low Power State (ULPS) when the MCU is keeping data lanes low

* Mark-1: LP-00 =LP-10 =LP-11

* End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1

A
v

LP-11 LP-10 LP-00 LP-01 LP-00
» » »
> > > >
Escape Mode Ultra-Low Power
Entry(EME) : Ultra-Low Power State (ULPS) | State

»-
< » <

DSI-DO+
DSI-DO-

LP-11

DSI-DO+
DSI-D0- ————
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Remote Application Reset (RAR)
The MCU can inform to the display module that it should be reset in Remote Application Reset (RAR) trigger when data lanes are

entering in Escape Mode.

The Remote Application Reset (RAR) is using a following sequence:

« Start: LP-11

» Escape Mode Entry (EME): LP-11 = LP-10 = LP-00 = LP-01 = LP-00

* Remote Application Reset (RAR) command in Escape Mode: 0110 0010 (First to Last bit)
* Mark-1: LP-00 = LP-10 = LP-11

* End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME) Mark-1

A

LP-11 LP-10 LP-00

Escape Mode
Entry(EME) ,

Remote Application Reset (RAR)

DSIDO+

DSI-DO+ DsI-Do-

DsSI-DO-

LP-11
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Tearing Effect (TEE)
The display module can inform to the MCU when a tearing effect event (New V-synch) has been happen on the display module by

Tearing Effect (TEE).
The Tearing Effect (TEE) is using a following sequence:

« Start: LP-11

» Escape Mode Entry (EME): LP-11 = LP-10 = LP-00 = LP-01 = LP-00
« Tearing Effect (TEE) trigger in Escape Mode: 0101 1101 (First to Last bit)
* Mark-1: LP-00 = LP-10=>LP-11

* End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME)

(LA LP-10 LP-00

Escape Mode
Entry(EME) ,

Tearing Effect Trigger (TEE)

DSI-DO+
DSI-DO-

DSI-DO+
DSI-DO-

LP-11

Note: Tearing Effect (TEE) can not be used i
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The TE Signaling function is enabled and disabled by three DCS commands to the display module’s controller: set_tear_on,
set_tear_off. After sending set_tear_on to enable this function, the host processor ends the transmission with BTA asserted, giving
bus possession to the display module. Since the display module’s DSI protocol layer does not interpret DCS commands, but only
passes them through to the display controller, it responds with normal Acknowledge and returns bus possession to the host processor.
In this state, the display module cannot report TE events to the host processor since it does not have bus possession. To enable TE
Reporting, the host processor shall give bus possession to the display module without an accompanying DSI command transmission
after TE Signaling has been enabled. This is accomplished by the host processor’s protocol logic asserting (internal) BTA signal to its

PHY functional block. The PHY layer will then initiate a BTA sequence in LP mode, which gives bus possession to the display module.

The TE signaling Response procedure shows below:

Preceding Rea BTA BTA Stop BTA BTA
ransmissiongCmdj(Host @ Slave Slave @ Host) State [(Host @ Slave) (Slave @ Host
H 77 ~
i Normal i e
‘response! .-
------------- - i Holding the lane with
TE Timing 1/ LP11 Uniil TE is high
Wait for TE Escape Seq TE Signaling| | Seq
Holding lane  LP11,10,00,01,0
with LP11 0 01011101 LP10,1

§®
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Acknowledge (ACK)

The display module can inform to the MCU when an error has not recognized on it by Acknowledge (ACK).
The Acknowledge (ACK) is using a following sequence:

« Start: LP-11

* Escape Mode Entry (EME): LP-11 = LP-10 = LP-00 = LP-01 = LP-00

» Acknowledge (ACK) command in Escape Mode: 0010 0001 (First to Last bit)

* Mark-1: LP-00 = LP-10 = LP-11

* End: LP-11

This sequence is illustrated for reference purposes below:

Escape Mode Entry (EME)  Mark-1

R LP-10 LP-00

h 4
h 4
) 4

Escape Mode
Entry(EME) ,

Acknowledge (ACK)

L]

DSI-DO+ e
DSI-Do-

DSI-DO+
DSI-DO-

LP-11
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HIGH SPEED DATA TRANSMISSION (HSDT)

Entering High-Speed Data Transmission (TSOT of HSDT)

The display module is entering High-Speed Data Transmission (HSDT) when Clock lanes DSI-CLK+/- have already been entered in
the High-Speed Clock Mode (HSCM) by the MCU. See more information on chapter “High-Speed Clock Mode (HSCM)”.
Data lanes of the display module are entering (Tsor) in the High-Speed Data Transmission (HSDT) as follows:

« Start: LP-11

* HS-Request: LP-01

* HS-Settle: LP-00 = HS-0 (Rx: Lane Termination Enable)

* Rx Synchronization: 011101 (Tx (= MCU) Synchronization: 0001 1101)

» End: High-Speed Data Transmission (HSDT) — Ready to receive High-Speed Data Load

This same entering High-Speed Data Transmission (TSOT of HSDT) sequence is illustrated below

Preparation from Low Power Mode to High Speed Mode (TSOT = Start of the Transmission) . HSDT

THS-PREPARE
L: »

DSI-DO+
DSI-DO- f f

DSI-CLK- \
DSI-CLK+ i\

LP-11 LP-01 LP-00 HS-0
» » »

THS-SETTLE

Low Power Mode,
Disable Rx Line Termination

High Speed Mode,enable ine Termination

DSI-CLK+, DSI-DO+
DSI-CLK-, DSI-DO-

Entering High-Speed Data Transmissiofl (Tso;

§®
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Leaving High-Speed Data Transmission (TEOT of HSDT)

The display module is leaving the High-Speed Data Transmission (Teor of HSDT) when Clock lanes DSI-CLK+/- are in the High-Speed
Clock Mode (HSCM) by the MCU and this HSCM is kept until data lanes are in LP-11 mode. See more information on chapter
“High-Speed Clock Mode (HSCM)”.

Data lanes of the display module are leaving from the High-Speed Data Transmission (Teor of HSDT) as follows

« Start: High-Speed Data Transmission (HSDT)

« Stops High-Speed Data Transmission

* MCU changes to HS-1, if the last load bit is HS-0

* MCU changes to HS-O0, if the last load bit is HS-1

* End: LP-11 (Rx: Lane Termination Disable)

This same leaving High-Speed Data Transmission (TEOT of HSDT) sequence is illustrated below

High Speed Data
Transmissiori Teor
-
DSI- >
| >
CLK+ L/
DSI- A AN N
CLK-
DSI-DO+ | i H
DSI-DO- -k ,
THs-skiP
THs-TRAIL
The last load bit HS-0 or HS-1
o rastiond™ | l Low Power Mode,
High Speed Mode, Enable Rx Line Termination Disable Rx Line Termlnahorl
|
DSI-CLK+, DSI-DO+ - Note: o
DSI-CLK-, DSI-DO- If the last loadd : phitter changes from HS-0 to HS-1.

If the last |ga s 8mitter changes from HS-1 to HS-0.
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Burst of the High-Speed Data Transmission (HSDT)
The burst of the high-speed data transmission (HSDT) can consist of one data packet or several data packets. These data packets can

be Long (LPa) or Short (SPa) packets. These packets are defined on chapter “Short Packet (SPa) and Long Packet (LPa) Structures*.

These different burst of the High-Speed Data Transmission (HSDT) cases are illustrated for reference purposes below.

Single Packet in High-Speed Data Tranmissions

Multiple Packets in High-Speed Data Tranmissions-Examp

HS transmission examples with EoT packet disabled

Itiple Packets in High-Speed Data Tranmissions-Examples

HS transmission examples with EoT packet enabled

ission; LPa: Long Packet; LP-11: Low Power Mode, Data lanes are ‘1’s (stop mode)
; SoT: Start of transmission.
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Bus Turnaround (BTA)

The MCU or display module, which is controlling DSI-D0+/- Data Lanes, can start a bus turnaround procedure when it wants
information from a receiver, which can be the MCU or display module.

The MCU or display module uses the same sequence when this bus turnaround procedure is used. This sequence is described for
reference purposes, when the MCU wants to do the bus turnaround procedure to the display module, as follow.

« Start (MCU): LP-11

« Turnaround Request (MCU): LP-11 —>LP-10 —>LP-00 — LP-10 —>LP-00

* The MCU wait until the display module is starting to control DSI-D0+/- data lanes and the MCU stop to control DSI-D0+/- data lanes
(=High-2)

« The display module changes to the stop mode: LP-00 —>LP-10 —>LP-11

The same bus turnaround procedure (From the MCU to the display module) is illustrated below.

Bus Turnaround (BTA)

The MCU waits until the

display module starts to

control data lanes (its S

output drivers) when the, Isplay Mo
MCU Controls Data Lanes MCU can put output Data La

drivers in the high-Z modg

Turnaround Request (TAR) LP-Request

> > »>—» > { P> > >
LP-11 ~ | LP-10 LP-00 LP-10 LP-00 LP- LP-10 LP-11
>
Time
SI-DO+ oo
Bus Turnaround Procedure DSI-DO- ——
MCU and the display module terms are switched o gure, Bus Tdrnaround (BTA) is from the display module to the MCU

Packet Level Communication
SHORT PACKET (SPA) AND LONE PACKET
Short Packet (SPa) and Long Packet (LPa) are alw
or High-Speed Data Transmission (HSDT) modes.
The lengths of the packets are

» Short Packet (SPa): 4 bytes

» Long Packet (LPa): From 6 to 65,541 by

data transmission is done in Low Power Data Transmission (LPDT)

difrom their package headers (PH).

LP-11: Low Power - Stop State
SoT: Start of Transmission

Packet Header(PH) DI: Data Identification
Data 0 and Data 1:Packet Data (8+8 bit)
v ECC: Error Correction Code (8 bit)
Packet D
’ acket Data EoT: End of Transmission

Data 1

Short Packet (SPa) Structure
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Packet Header(PH)

LP-11: Low Power - Stop State
SoT: Start of Transmission
DI: Data Identification(8 bit)
WC: Word Count (16 bit)
ECC: Error Correction Code (8 bit)
(Data 0 ... WC-1):Packet Data (0765,53!
bytes)

S CS: Checksum (16 bit) = Packet Footer
‘ EoT: End of Transmission

Packet Data

Word Count (WC)

Data 0 Data 1 Data WC-2 Data WC-1 Checksum (CS)

Time

Long Packet (LPa)
Structure

Note:

Short Packet (SPa) Structure and Long Packet (LPa) Structure are presenting a single p
EoT for each packet sending).

The other possibility is that there is not needed SoT, EoT and LP-11 between packets if packe
e.g.

*LP-11=SoT = SPa = LPa—SPa —SPa —EoT = LP-11
*LP-11=SoT = SPa —SPa —>SPa —EoT = LP-11

*LP-11=So0T =—LPa = LPa—LPa=—EoT —LP-11

t sending (= Includes LP-11, SoT and

e sent in multiple packet format

BIT ORDER OF THE BYTE ON PACKETS

The bit order of the byte, what is used on packets, isgthat the Lea ificantBit (LSB) of the byte is sent in the first and the Most
Significant Bit (MSB) of the byte is sent in the las}.
This same order is illustrated for reference pur, s b

DI WC(Least Significant Byte) WC(Least Significant Byte) ECC
2%h 01h 00h 06h
10|04 1]0]|1|0 “ 0| 0 0|0l 0|0OH0O|0O|OlO|O|OjO|OlO|1]1/0|0H0|0O|O
B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B
0|12 345/ 6{7|/0(1]23/4|5/ 6|7/ 0{1/23/4|5/6|70[1|23|4 5/6|7
L ML M L ML M
S S| S S| S S| S S
| B B| B B| B B| B | B
Time >

of the Byte on Packets
;TE INFORMATION ON PACKETS

ated for reference purposes below.

WC(Least Significant Byte) WC(Least Significant Byte)
01h 00h

0| 0[{0]0[0]O 0 0] 0] 0|0|O
B| B| B| B B| B

3| 4|56 3| 4

N

N @
o W

\ 4 ‘mmg ~Nmw|o

1

T Nm | o
TWnr|om|o
e

‘mmr— ow|—

Time

Bit Order of the Multiple Byte on Packets

PACKET HEADER (PH)
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The packet header is always consisting of 4 bytes. The content of these 4 bytes are different if it is used to Short Packet (SPa) or Long
Packet (LPa).

Short Packet (SPa):
« 1st byte: Data Identification (DI) = Identification that this is Short Packet (SPa)

» 2nd and 3rd bytes: Packet Data (PD), Data 0 and 1
* 4th byte: Error Correction Code (ECC)

Packet Header (PH)

DI Data 0 Data 1 ECC
15h 3Ah 07h 18h
1/ o[ 1] ol 1] o] ol o] o] 1| o] 1] 1] 1| o] o] 1| 1] 1] o] o] o] o] o] o] o o] 1] 1] o] o] O
B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B
0| 1|2 3|4|5/6|7|0|1|2|3[4|5|6|7/0|1|2]3|4| 5 6|7 012|345/ 6|7
L M L M L M L M
s s| s s| s s|'s
| B B| B B| B B| B
Time >‘

Packet Header (PH) on Short Packet (SPa)

§®

9
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Long Packet (LPa):

« 1st byte: Data Identification (DI) => Identification that this is Long Packet (LPa)
» 2nd and 3rd bytes: Word Count (WC)
* 4th byte: Error Correction Code (ECC)

Packet Header(PH)

DI WC(Least Significant Byte) WC(Most Significant Byte) ECC

2%h 01h 00h 06h
110/ 0410/ 1| 0/041/0|0|/0H0f0O]0O|0O|0O|0O]0O|0O|0O|OlOjO|O|11[0[0|0|0O|O
B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B
0|12 3456|701 2|3|4/5/6{7|,01{2|3|4|5/6{7|0|1|234|5|6/|7
L M L M L M L M
S S| S S| S S| S S
| B Bl B Bl B B| B

Time

Packet Header (PH) on Long Packet (LPa)
Data Identification (DI)
Data Identification (DI) is a part of Packet Header (PH) and it consists of 2 parts:

« Virtual Channel (VC), 2 bits, DI[7...6] K)
» Data Type (DT), 6 bits, DI[5...0]
The Data Identification (DI) structure is illustrated on the table below.

Data Identification (DI) Structure

Data Identification (D)
Virtual Channel (VC) DatafType

Bit 7 Bit 6 Bit 5 Bit 4 | Bit 3 Bit Bit 1 Bit 0

Data Identification (DI) is illustrated on Packet Header ) for refe

acket
A\

DI WC(Least Significant Byte) WC(Most Significant Byte) ECC

29h 01h 00h 06h
110/ 0/ 1/0[1] 0|01 0|0 0| 0| 0| O|0O|0OlO]0O]0O|0O|11/0{0]0|O0]|O
B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B
0|12 345/ 6|7/0|1,23/4/,5/6|70(1]23|4|5/6|7{0[1|2|3|45(6|7
L M M L M L M
S S S| S S| S S
_B B| B Bl B B| B _B
Time >
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Virtual Channel (VC)

Virtual Channel (VC) is a part of Data Identification (DI[7...6]) structure and it is used to Command where a packet is wanted to send
from the MCU.

Bits of the Virtual Channel (VC) are illustrated for reference purposes below.

Packet Header (PH)

DI WC(Least Significant Byte) WC(Most Significant Byte) ECC

2%h 01h 00h 06h
1/ 0/ 0| 1|0l 1] 0/0)1| 0[O0 OlO|OHO|O|OfO|O|lO|OlO|O|O|O|1|1]0H0[0|O0fO
B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B
0(1/2|3|4/5/6/7|0|1]2]3/4/,5/6[{7{0/1]2|3/4/5/6|7|0[1(23|4/5/6(7
L M L M L M L M
S S| S S| S S| S
| B B| B B| B B| B

Time

Virtual Channel (VC) on the Packet Header (PH)

Virtual Channel (VC) can Command 4 different channels for e.g. 4 different display
channel what the MCU is using to send packets to them e.g.
» The MCU is using the virtual channel 0 when it sends packets to this display module
* This display module is also using the virtual channel 0 when it sends packets to the MC

dules. Devices using the same virtual

This functionality is illustrated below.

Long and This Display Module
short packéts

[1...0]=00b (This Display Module)

/ Virtual’Channel

MCU

Reserved

Reserved

Virtual Channel (VC) Configuration
Virtual Channel (VC) always (‘[7...6]=VC[ “0]000b) when the MCU is sending “End of Transmission Packet” to the display module.
See section “End of Transmission Packet (EoTF
This display module is not suppo

nel selector for other device (1 to 3) when only possible virtual channel (VCI[1...0])
is 00b for this display module.
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Data Type (DT)

Data Type (DT) is a part of Data Identification (DI[5...0]) structure and it is used to define a type of the used data on a packet.
Bits of the Data Type (DT) are illustrated for reference purposes below.

Packet Header (PH)

DI WC(Least Significant Byte) WC(Most Significant Byte) ECC

2% 01h 00h 06h
110(0[1]0 o|o0|1|0|0|0|j0O|jO|lO|jO|jOfjO|O|OfO|O[O|O|O]1 0|0 0|0
B| B|B|B|B|B|{B| BBl Bl B Bl Bl Bl B B Bl BBl Bl BlBlBlBlBlBlBlB BB BB
0|1|2/3|4|/5/6|7|0|1|2(3[4(5(6(7[0[1]2[3[4[5/6[7[0]1/2]3|4/5|6]|7
L M| L M| L M| L M
S S| S S| S S| S
| B Bl B B| B Bl B

S
Time
Data Type (DT) on the Packet Header (PH) &
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This Data Type (DT) also defines what the used packet is: Short Packet (SPa) or Long Packet (LPa). Data Types (DT) are different
from the MCU to the display module (or other devices) and vice versa.
These Data Type (DT) are defined on tables below.

Data Type (DT) from MCU to the Display Module (or Other Devices)

Data Type Hex | Data Type Binary Description Packet Size Note
08h 00 1000 End of Transmission packet Short 1
05h 00 0101 DCS WRITE, no parameters Short -
15h 010101 DCS WRITE, 1 parameter Short -
06h 00 0110 DCS READ, no parameters Short -
37h 110111 Set Maximum Return Packet Size Short -
09h 00 1001 Null Packet, no data ng 2
19h 01 1001 Blanking Packet, no data ong 2
39h 11 1001 DCS Long Write/Write_LUT Command Packet / L -
01h 00 0001 Sync Event, V Sync Start §ho 7
11h 01 0001 Sync Event, V Sync End hort 7
21h 10 0001 Sync Event, H Sync Start Short 7
31h 11 0001 Sync Event, H Sync End Short 7
13h 01 0011 Generic Short Write, 1 parameter Short 3,4
23h 10 0011 Generic Short Write, 2 parame Short 3,5
29h 10 1001 Generic Long Write Long 3
14h 010100 Generic Read, 1 para Short 3,4
OEh 001110 Long 7
1Eh 011110 Long 7
2Eh 10 1110 Long 7
3Eh 111110 Long 7

Notes:
:T;(Lr;is can be used when the MCU wants to U is the end of transmission in High Speed Data Transmission (HSDT)

2. This can be used when the data lanes &

4. Generic Write/Read with 1 parameter: Payloa = Command + 00h.
es = Command + Parameter.

7. The data type for Video Mode Comm
of command B200h is s “07 .
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Data Type (DT) from the Display Module (or Other Devices) to the MCU

Data Type Hex | Data Type Binary Description Packet Size | Abbreviation | Note

02h 000010 Acknowledge with Error Report Short AwWER
1Ch 011100 DCS Read Long response Long DCSRR-L
21h 100001 DCS Read Short response, 1 byte returned Short DCSRR1-S
22h 100010 DCS Read Short response, 2 byte returned Short DCSRR2-S
1Ah 011010 Generic Read Long response Long GENRR-L Note
11h 010001 Generic Read Short response, 1 byte returned Short GENRR1-S Note
12h 010010 Generic Read Short response, 2 byte returned Short GENRR2-S Note

Note:

The receiver will ignore other Data Type (DT) if they are not defined on tables: “Data Type (DT) from the M he Dis Module (or

Other Devices)” or “ Data Type (DT) from the Display Module (or Other Devices) to the “MCU”.

o

§®
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Packet Data (PD) on the Short Packet (SPa)

Packet Data (PD) of the Short Packet (SPa) is defined after Data Type (DT) of the Data Identification (DI) has indicated that Short
Packet (SPa) is wanted to send.

The Word Count (WC) indicates the number of Bytes of Packet of Packet Data (PD) send after the Packet Header.

Packet Data (PD) of the Short Packet (SPa) consists of 2 data bytes: Data 0 and Data 1.

Packet Data (PD) sending order is that Data 0 is sent in the first and the Data 1 is sent in the last.

Bits of Data 1 are set to ‘0’ if the information length is 1 byte.

Packet Data (PD) of the Short Packet (SPa), when the length of the information is 1 or 2 bytes are illustrated for reference purposes
below, when Virtual Channel (VC) is 0.

Packet Data (PD) information:

* Data 0: 35hex (Display Command Set (DCS) with 1 Parameter= DI (Data Type (DT)) = 15hex)

» Data 1: 01hex (DCS’s parameter)

Packet Header (PH)
DI Data 0 Data 1 ECC
15h 35h 01h 1Eh
1/ ol 1{ 0| 1| o[ o[ of 1[0 1|0l 1] 1] 0|l0| 1] 0| 0l0|0|0|0]O]O]H1 o[ ofo
B| B| B| B| B| B| B| B B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B
01,2/ 3/4/5/6/7,0 1234 5670 1234/ 56|70 12 3/4|5/6|7
L M L M L M L
S s| s S| s S S
| B B| B B| B B
Time »
Packet Data (PD) for Short Packet (SPa), 2 Bytes | ion
Packet Data (PD) information:
» Data 0: 10hex (DCS without parameter = DI (Data Type (DT)) = 05hex)
» Data 1: 00hex (Null)
DI ECC
05h 2Ch
1] o 1] o] o] o] o] of o] o] 0 | 0]gy 0/ o] o] o] o o[ o[ o] o[ o] 1] 1] 0] 1] 0[O
B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B| B B| B| B| B| B| B| B| B| B| B| B| B| B| B
01| 2(3|4(5|/6{7{0[1]23|4/5/6[7 0123 4/5/6(7,0|12|34|5/6|7
L M L M L M
S S| s S| s S
| B . B B| B B| B | B
Time |

Packet Data ) for Short Packet (SPa), 1 Byte Information
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Word Count (WC) on the Long Packet (LPa)

Word Count (WC) of the Long Packet (LPa) is defined after Data Type (DT) of the Data Identification (DI) has indicated that Long
Packet (LPa) is wanted to send.

Word Count (WC) indicates a number of the data bytes of the Packet Data (PD) what is wanted to send after Packet Header (PH)
versus Packet Data (PD) of the Short Packet (SPa) is placed in the Packet Header (PH).
Word Count (WC) of the Long Packet (LPa) consists of 2 bytes.

These 2 bytes of the Word Count (WC) sending order is that the Least Significant (LS) Byte is sent in the first and the Most Significant
(MS) Byte is sent in the last.

Word Count (WC) of the Long Packet (LPa) is illustrated for reference purposes below.

Packet Header (PH)

DI WC(Least Significant Byte) WC(Most Significant Byte) ECC |
29h 01h 00h 06h
1| 0/ 0{ 1| 0| 1|0|0}J1|/0|0|0Ol0O]0O|O|l0OlO|0O|O|O|O|O|O|OjJO|1]1|0|O0
B| B| B| B| B| B| B| B| B B| B| B| B| B| B| B B| B| B| B| B| B| B| B| B| B| B| B| B| B
0| 1| 23| 4|5/6[740/1]2|34/5/6|7/0[1|2(3|4|5/6[7401(2|3|45/6|7
L M L M L M L M
S S| S S| S S| S S
_B B| B B| B B| B
Time

Word Count (WC) on the Long Packet (LPa)

Packet Header(PH)

Short Packet(SPa)

I
Short Packet(SPa) Stru

LP-11: Low Power - Stop State

SoT: Start of Transmission

DI: Data Identification(8 bit)

WC: Word Count (16 bit)

ECC: Error Correction Code (8 bit)

(Data 0 ... WC-1):Packet Data (0765,535 bytes)
CS: Checksum (16 bit) = Packet Footer (PF)
EoT: End of Transmission

Long Packet(LPa)

Data WC-2 Data WC-1 Checksum (CS)

Packet Data

Packet Data in Short Packet and Long Packets
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Error Correction Code (ECC)

Error Correction Code (ECC) is a part of Packet Header (PH) and its purpose is to identify an error or errors on the Packet Header
(PH):

The ECC protects the following field”

Short Packet (SPa): Data Identification (DI) byte (8 bits, D[0...7]), Packet Data (PD) bytes (16 bits, D[8...23]) and ECC(8 bits: P[0...7])
Long Packet (LPa): Data Identification (DI) byte (8 bits, D[0...7]), Word Count (WC) bytes (16 bits: D[8...23]) and ECC (8 bits, P[0...7])
D[23...0] and P[7...0] are illustrated for reference purposes below.

Packet Header (PH)
/\

DI Data 0 Data 1 ECC
05h 10h 00h 2Ch

B B| B B
7 7|0 7/
L M| L M| L M| L
S S| s S| s S| s
B B| B Bl B B| B
Time
D[23...0] and P[7...0] on the Short Packet (SPa)
Packet Header (PH)
/\
DI WC(Least Significant Byte) WC(Most Significant Byte) ECC
2%h 01h 00h 06h
1lofoj1jo]j1jo]jo|j1]ojojojojojojofjojJojojofjoO 0 oj1]1|0]ofjo]ofoO
0 4 6
B| B| B| B| B| B| B| B]| B| B| B| B]| B| B| B| B| B| B| B| B| B| B| B| B} B| B| B| B| B]| B| B| B
of 1] 2|3|4|5|6|7]0]1|2|3]4|]5|6]7|0]1|2]3|4|5|6]7)0]1|2|3|4]5]|¢6|7
L M| L M| L M| L M
S S| s S| S S| S S
B B| B B B| B B
Time P
D[23...0] andfP[7... e | ong Packet (LPa)

Error Correction Code (ECC).n recognize@he error of several errors and makes correction in one bit error case.
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Bits (P[7...0]) of the Error Correction Code (ECC) are defined, where the symbol ‘' is presenting XOR function (Pn is ‘1’ if there is odd
number of ‘“1’s and Pn is ‘0’ if there is even number of ‘1’s), as follows.

*P7=0

*P6=0

« P5=D10"D11~D12*D13*D14*D15*D16"D17~D18"D19"D214D22"D23

* P4 = D4°D5"D6"D7~D8"D9"D16*D17~D18*D19D20”D22"D23

» P3 = D12D27D3*D7~D8"D9"D13"D14"D15"D19"D20"D21D23

» P2 = D0*D2*D3*D5"D6*D9"D11D12"D15*D18"D20"D21D22

* P1=D0"D1D3*D4"D6*D8"D10"D12"D14~D17~D20"D21D22"D23

» PO = D0*D17D2*D4"D5*D7~D10”D11~D13"D16~D20"D21D22"D23

P7 and P6 are set to ‘0’ because Error Correction Code (ECC) is based on 64 bit value ([D63...0]), but this implementation is based on
24 bit value (D[23...0]). Therefore, there is only needed 6 bits (P[5...0]) for Error Correction Code (ECC).

DI Data 0 Data 1 ECC
05hex 10hex 0Ohex
1 0 1 0|0 of0]o0]O 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0|0
B || B || & D) || B D D D D D D D D D B
0 1 2 415 7 10 | 11 13 16 20 | 21 22 || Z= || O
B || [ D|D D D D D D D D D D D P
0 1 3| 4 6 8 10 12 14 i 20 | 21 22 | 28 1

XOR Functionality on the Short Packet (SPa)
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Dl 'WC (Least Significant Byte) WC (Most Significant Byte) ECC

29hes 01hex 0Ohex 06hex
1lofle|1|0 o | |a|la|la|o|D]|lo |o|[o]|e|lo]0o|le|o|lo|lo]| o |0]1|t]|0]a|ld|0]|e
BB B D|D D D| D D D D|D|D|D|P
ol 1] 2 415 7 10 | 11 13 16 20 |21 |22 | 23 | 0
D|D D
o1 4

M
S
L8
Time 2
XOR Functionality on the Long Packet [.Pa)
The transmitter (The MCU or the Display Module) is sending data bits D[23... rror Correction Code (ECC) P[7...0]. The
receiver (The Display module or the MCU) calculate an Internal Error Correg IECC) and compares the received Error

Correction Code (ECC) and the Internal Error Correction Code (IECC). Thi
IECC have been done XOR function. The result of this function is PO[7...0].

D[23...0] on the transmitter side.
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PACKET DATA (PD) ON THE LONG PACKET (LPa)

Packet Data (PD) of the Long Packet (LPa) is defined after Packet Header (PH) of the Long Packet (LPa). The number of the data
bytes is defined on chapter “Word Count (WC) on the Long Packet (LPa)”.

PACKET FOOTER (PF) ON THE LONG PACKET (LPa)

Packet Footer (PF) of the Long Packet (LPa) is defined after the Packet Data (PD) of the Long Packet (LPa). The Packet Footer (PF)
is a checksum value what is calculated from the Packet Data of the Long Packet (LPa).

The checksum is using a 16-bit Cyclic Redundancy Check (CRC) value which is generated with a polynomial X16+X12+X5+X0 as it
illustrates below.

In —P‘ C15|C14‘C13|C12 ‘ C11 XOR (XOR (In, C0), C11) ‘C10| Cc9 ‘ Cc8 | c7 ‘ Ccé | Cc5 | Cc4

16-bit Cyclic Redundancy Check (CRC) Calculation

The 16-bit Cyclic Redundancy Check (CRC) generator is initialized to FFFFh before calculation
The Least Significant Bit (LSB) of the data byte of the Packet Data (PD) is the first bit what is inputt
Check (CRC).

The receiver is calculated own checksum value from received Packet Data (PD). Th
Packet Footer (PF) what the transmitter has sent.
The received Packet Data (PD) and Packet Footer (PF) are correct if the own chécksu
equal and vice versa the received Packet Data (PD) and Packet Footer (PF) are not corr

Packet Footer (PF) are not equal.

XOR (XOR (In, C0), C4)

|C0

o the 16-bit ic Redundancy

receiver comp own ¢hecksum and the

f the receiver and Packet Footer (PF) are
if the own checksum of the receiver and
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PACKET TRANSMISSIONS

PACKET FROM THE MCU TO THE DISPLAY MODULE

Display Command Set (DCS), which is defined on chapter “Instruction Description”, is used from the MCU to the display module. This
Display Command Set (DCS) is always defined on the Data 0 of the Packet Data (PD), which is included in Short Packet (SPa) and
Long packet (LPa) as these are illustrated below.

LP-11: Low Power - Stop State

SoT: Start of Transmission

DI: Data Identification(8 bit)

ECC: Error Correction Code (8 bit)

Data 0 and Data 1:Packet Data (8+8 bits)
EoT: End of Transmission

Packet Header(PH)

Packet Data

I
Short Packet (SPa) Structure

Packet Header(PH)

i, Low Power - Stop State

Packet Data

Word Count (WC) 5 n Code (8 bit)
acket Data (0~65,535 bytes)

(16 bit) = Packet Footer (PF)
. EAd of Transmission

Data 1 Data WC-2 Data WC-1 Checksum (CS)
| ¢

et Data Display Command Set (DCS)

Display Command Set (DCS) o a) and Long Packet (LPa)
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PACKET FROM THE DISPLAY MODULE TO THE MCU

Used Packet Types

The display module is always using Short Packet (SPa) or Long Packet (LPa), when it is returning information to the MCU after the
MCU has requested information from the Display Module. This information can be a response of the Display Command Set (DCS)
(See chapter “Display Command Set (DCS) Read, No Parameter” (DCSRN-S)) or an Acknowledge with Error Report (See chapter:
“Acknowledge with Error Report (AWER)” (AWER)).

The used packet type is defined on Data Type (DT). See chapter “Data Type (DT)”. A number of the return bytes are more than the
maximum size of the Packet Data (PD) on Long Packet (LPa) or Short Packet (SPa) when the display module is sending return bytes
in several packets until all return bytes have been sent from the display module to the MCU. It is not possible that the display module
is sending return bytes in several packets even if the maximum size of the Packet Data (PD) could be sent on a packet.

Both cases are illustrated for reference purposes below.

Return Bytes

Return Bytes on Single Packet

Return Bytes

205 V1.0



The display module is return 2 packets (15t packet: Data, 2" packet Acknowledge with Error Report) to the MCU when the display
module has received a read command. See section “Display Command Set (DCS) Read, No Parameter (DCSRN-S)” where has been
detected and corrected a single bit error by the EEC (See bit 8 on Table” Acknowledge with Error Report (AWER) for Short Packet
(SPa) response”). These return packets are illustrated for reference purpose below.

Return Bytes

< 1stSPa, Data 2nd SPa, AWER >

AWER = Acknowledge with Error Report

Exception when Return Bytes on Several Packet

Acknowledge with Error Report (AWER), Data Type = 02h
“Acknowledge with Error Report” (AWER) is always using a Short Packet (SPa), what is defined o
display module to the MCU.
The Packet Data (PD) can include bits, which are defining the current error, when a gorresponding bit
on the following table.

Acknowledge with Error Report (AWER)

. The Description of Acknowledge Error Report (AWER)
Long Packet (LPa) Short Packet (SPa)
0 SoT Error /
1 SoT Sync Error
2 EoT Sync Error
3 Escape Mode Entry Command Error Escape V e Entry Command Error
4 Low-Power Transmit Sync Error \ 'Low-)ower Transmit Sync Error
5 Any Protocol Timer Time-Out \ y Protocol Timer Time-Out
6 False Control Error False Control Error
7 Contention is Detected on the Display Modul Contention is Detected on the Display Module
8 ECC Error, single-bit (detected a d) ECC Error, single-bit (detected and corrected)
9 ECC Error, muIti-t&(detecte ECC Error, multi-bit (detected, not corrected)
10 Checksum Error (Long packet only Set to “0” internally (Only for Long Packet (LP))
DSI Data Type (DT) Not Recognized
DSI Virtual Channel (VC) ID Invalid
Invalid Transmission Length
Reserved, Set to ‘0’ internally
DSI Protocol Violation

Itis possible th display module has received several packets, which have included errors, from the MCU before the MCU is doing
Bus Turnaround (BTA). Some examples are illustrated for reference purposes below.
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Packets from the MCU

Errors Packets

Therefore, there is needed a method to check if there has been errors on the previous packets.
can check “Read Display Signal Mode (OEh)” and “Read Number of the Errors on DSI (05h)” co
Display Signal Mode (OEh)” command has been set to ‘1’ if a received packet inclu
The number of the packets, which are including an ECC or CRC error, are calcul
“Read Number of the Errors on DSI (05h)” command. This command also sets the RD
of the “Read Display Signal Mode (OEh)” command to ‘0’ after the MCU has read the RD
The functionality of the RDNUMED register is illustrated for reference purposes below.

D register to 00h as well as set the bit DO
ED register from the display module.

Start

A 4
Received Information
Note 1

A 4

Is there
an error?
Note 2

Set RDDSM's
DO bit to "1"

Set RDNUMED's

P[6:0]="7Fh"?
y 4
Increment RDNUMED's RDNUMED's
P[6:0] by 1 Yes P[7:0] ="80h"
7
Y A 4
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Video Mode Communication

Video Mode peripherals require pixel data delivered in real time. This section specifies the format and timing of DSI traffic for this type
of display module.

TRANSMISSION PACKET SEQUENCES

DSl supports several formats, or packet sequences, for Video Mode data transmission. The peripheral’s timing requirements dictate
which format is appropriate. In the following sections, Burst Mode refers to time-compression of the RGB pixel (active video) portion of
the transmission. In addition, these terms are used throughout the following sections:

Non-Burst Mode with Sync Pulses — enables the peripheral to accurately reconstruct original video timing, including sync
pulse widths.

Non-Burst Mode with Sync Events — similar to above, but accurate reconstruction of sync pulse widths is i single Sync
Event is substituted.

Burst mode — RGB pixel packets are time-compressed, leaving more time during a scan line for i r) or for
multiplexing other transmissions onto the DSI link.

In the following figures the Blanking or Low-Power Interval (BLLP) is defined as a pétiod during which
pixel-stream and sync event packets are not actively transmitted to the peripheral
should periodically end HS transmission and drive the Data Lanes to the LP state. This
frame; shown as LPM in the figures in this section. It is recommended to return to LP state
blanking time. Regardless of the frequency of BLLP periods, the host processor is responsibl
timing requirements. Note, at lower frequencies BLLP periods will approach, or become, zero, an
from non-burst mode.

tion the host processor
ition should take place at least once per
e per scan-line during the horizontal

ting all documented peripheral
rst mode will be indistinguishable

During the BLLP the DSI Link may do any of the following:
Transmit one or more non-video packets from the host processor to the periphera
Transmit one or more non-video packets from the host processor @ iphe

g Escape Mode
sing HS Mode
If the previous processor-to-peripheral transmission e mit,one or more packets from the peripheral to the

host processor using Escape Mode

Transmit one or more packets from the host pr; eral using a different Virtual Channel ID
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The sequence of packets within the BLLP or RGB portion of a HS transmission is arbitrary. The host processor may compose any
sequence of packets, including iterations, within the limits of the packet format definitions. For all timing cases, the first line of a frame
shall start with VS; all other lines shall start with HS. This is also true in the special case when VSA+VBP=0. Note that the position of
synchronization packets, such as VS and HS, in time is of utmost importance since this has a direct impact on the visual performance
of the display panel. Normally, RGB pixel data is sent with one full scan line of pixels in a single packet. If necessary, a horizontal
scan-line of active pixels may be divided into two or more packets. However, individual pixels shall not be split across packets.

Transmission packet components used in the figures in this section are defined in figure below unless otherwise specified.

7Y
H H H R
v v BL H s H E B G
s E LP S A E P P B
4
DSI Blank
DSI Blanking Packet:
DSI Sync. Event: Horizontal Sync.
DSI Blanking Packet: Horizontal Sync. Active,
DSI Sync. Event: Horizontal Start
DSI Packet: Arbitrary sequence of non-restricted D r Low Power Mode
including optional BTA.
DSI Sync. Event: Packet V Sync. End.

DSI Sync. Event: Packet V Sync. Start.
DSI Video Mode Interface Timing

If a peripheral timing specification for HBP or HFP mi

is zero, the corresponding Blanking Packet may be omitted. If the
HBP or HFP maximum period is zero, the corresponding

ing packet shall be omitted.
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NON-BURST MODE WITH SYNC PULSES
With this format, the goal is to accurately convey DPI-type timing over the DSI serial Link. This includes matching DPI
pixel-transmission rates, and widths of timing events like sync pulses. Accordingly, synchronization periods are defined using packets
transmitting both start and end of sync pulses. An example of this mode is shown in Figure below.

t” (VSA+VBP+VACT+VFP)

t b t t P t, b t a
(N N N Y e Y Y
L
V[ BL | H| BL | .. V| BL |H| BL H | BL e H| BL V| BL |H| BL
s LP s LP E Lp s | s P Active Video Area s p | E LP s LP '\I;
] ] -
VSA Lines VBP Lines
t
H H H H
g S E' B RGB (]I [— g S I; B RGB HEP
A B A P
VACT Lines y

Normally, periods shown as HSA (Horizontal Sync Active), HBP (Hor onta and HFP (Horizontal Front Porch) are filled by
Blanking Packets, with lengths (including packet overhe ) e'Period specified by the peripheral’s data sheet.

Alternatively, if there is sufficient time to transition from k again, a timed interval in LP mode may substitute for
a Blanking Packet, thus saving power.
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NON-BURST MODE WITH SYNC EVENTS
Only the start of each synchronization pulse is transmitted. The peripheral may regenerate sync pulses as needed from each Sync

Event packet received. Pixels are transmitted at the same rate as they would in a corresponding parallel display interface such as

DPI-2. An example of this mode is shown in figure below.
" (VSA+VBP+VACT +VFP).

I — - t i L& t f b
n Y Y N Y
15
V| BL |H| BL |l H] BL | H| BL H| BL gp H|BL |...|H]|] BL |H| BL V
s|lipls!|ip slwpls| e [|s| e Active Video Area s | p s|lwls!| p hPﬂ s
oy - 4
VSA Lines VBP Lines. VFP Lines.
@ |1HBP ] thacT thre
. "l T T
H H H H
B RGB TS [— B RGB HFP.
S| p S
P
VACT Lines.

DSl Video Mode Interface Timing: Non- Burst Transmission with SYNC events«

As with the previous Non-Burst Mode, if there is sufficient time to transition frs'n StolL ode and back again, a timed interval in LP
mode may substitute for a Blanking Packet, thus saving power.
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BURST MODE
In this mode, blocks of pixel data can be transferred in a shorter time using a time-compressed burst format. This is a good strategy to
reduce overall DSI power consumption, as well as enabling larger blocks of time for other data transmissions over the Link in either
direction. There may be a line buffer or similar memory on the peripheral to accommodate incoming data at high speed. i.e. the host
processor remains in LP-11 state, or LP transmission may take place in either direction. If the peripheral takes control of the bus for
sending data to the host processor, its transmission time shall be limited to ensure data underflow does not occur from its internal
buffer memory to the display device. An example of this mode is shown in figure below.

t," (VSA+VBP+VACT+VFP)

t b t t b t b t i
(N Y s B - - N N
=
V| BL [ H| BL | .. H[ BL |H| BL H | BL oo H| BL |..... H| BL |H| BL v
sl lsl|p R R - s| p Active Video Area s | Lp slip|s| Lp l\ljl s
N ] 1 _/
VSA Lines VBP Lines VFP Lines
......... N
D Bl
s | B | RoB BLLP (11 R s B RGB BLLP HFP
P P
VACT Lines \

DSI Video Mode Interface Timing: Burst Transmission

Similar to the Non-Burst Mode scenario, if there is sufficient time tg o to LP mode and back again, a timed interval in

PARAMETERS
Below table documents the parameters used i
suitable values for all blank fields in the table. The

igures. Peripheral supplier companies are responsible for specifying
shall meet these requirements to ensure interoperability.

Required Peripheral Timing Parameters
symbol Parameter Condition Min. Typ. Max. Units
BRPHY Bit rate t“;l onall ) 80 - 500 Mbps
tL - & - us
Note1
tHeP 0.5 - - us
thacT 2 data lane N§t563 - - us
¥
HACT ctive Is per line - 454 - pixels
t izontal ffont porch - 0.5 - - us
‘Ve sync active - 1 - - H
\ \\/ertical back porch - Note2 - - H
VACT ctive lines per frame - 454 - H
VFP Vertical front porch - 4 - - H

Note1: Frame rate (Typ)=60Hz
Note2: VBP (min) values are dependent on GOA timing.
Note3: tHACT + tHFP + tHBP = tLINE
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System Power-Up and Initialization

After power-on, the host processor shall observe an initialization period, tinit, during which it shall drive a sustained Tx-Stop state

(LP-11) on all Lanes of the Link.

Figure below illustrates an example power-up sequence for a DSI display module. In the figure, a hardware Reset (RSTB) mechanism
is assumed for initialization. Internally within the display module, de-assertion of RSTB could happen after both 10 and core voltages
were ramped up. In this example, the host’s tinit_masTer parameter is programmed for driving LP-11 for a period longer than the sum of

tresw, tinm_stave and tinternaL_pecay. The display module may ignore all Lane activities during this time.

VDDIO,VDDR
VDDA/VDDB
trRESW
RSTB — <
_/\
pvob )
Rx State Machine Active - ! :
tINIT_SLAVE ¢ tINTERNAL_DELAY *
LP-11

DS|-CLK_ < INIT_MASTER >;
P LP-11 y
P LP-11
SYNC BYTET
E LP-11
[SYNC| [BYTEO] BYTET |
: (tinIT_mASTER)>=(1R Sl AVE+tINTERNAL_DELAY)
y
Symbol Parameter Min. Typ. Max. Units
tiNIT_MASTER MIPI Tx initialize - - ms
tresw Reset “L” pu Note - - us
tinT_sLave MIPI Rx initialize ti 4 - - ms
tINTERNAL_DELAY Internal e. 500 - - us
Note: See section “Reset Input Timing”
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6.3 Data transfer break and recovery

If there is a break in data transmission by CSB pulse, while transferring a command or frame memory data or multiple parameter
command data, before Bit DO of the byte has been completed, then the driver will reject the previous bits and have Reset the interface
such that it will be ready to receive the same byte re-transmitted when the chip select pin (CSB) is next activated after.

16-bit SPI

TB(8-bit) >< TB(8-bit) 3 TB(8-bit) P

RSTB
(Host to driver IC)

CsSB

(Host to driver IC) —‘

SCK
(Host to driver IC)
(Rising Edge) f f f f f f f f m
SCK
(Host to driver IC)

(Falling Edge)

R\ /DIC AN A A AN/ A AN A A\
o WO 00000, KX o XX XX 2 kX g X X gt K X X )

(Host to driver IC)

— High-Z HghZ High-Z ‘ bz

(Driver IC to Host)

Break

R/W=0 for Write Command/Address

D/CX=0 for Command/Address Transmission
H/L=1 for Command/Address High Byte Transmission

If there is a break in data transmission by RSTB pulse, while transferring a command or fr:
command data, before Bit DO of the byte has been completed, then the driver will reject the pr
such that it will be ready to receive command data again when the chip select pin (CSB) is activ:
state.

16-bit SPI

its and have Reset the interface
after RSTB have been in high

TB(8-bit) TB(8-bit) -

@ TB(8-bit) ><

NCs N
(Host to driver IC)

SCK
(Host to driver IC)
(Rising Edge)

scK |
(Host to driver IC) }

(Falling Edge)

oo XX e X XX

(Host to driver IC
High-Z

‘ .

vvlely _

X e X e X e X XX X X ) —

RSTB
(Host to driver IC)

High-Z High-Z

A4

SDO
(Driver IC to Host)

R/W=0 for Write Command/Address H {
D/CX=0 for Command/Address Transmission and SDIduring RESX'="
H/L=1 for Command/Address High Byte Transmission invalid and next byte becomes
command
-

The MCU can create a break condition is forcing DSI data lanes in the LP-11 mode The CH13613 stops to control DSI data
received mode) if it was controlling DSI data lanes as a transmitter when the MCU is

data toghe MCU.
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6.4 Interface Pause

16-bit SPI Interface Pause
16-bit SPI interface does not support “Pause Mode”.

MIPI Interface Pause
Pause can be done on DSI| between Packets when they are sent to same or different receiver (Virtual Channel (VC)) e.g.

1) Same receiver: Packet 1 (VC=00) = Packet 2 (VC=00) = Packet 3 (VC=00) = ...

2) Different receiver: Packet 1 (VC=00) = Packet 2 (VC=01) = Packet 3 (VC=10) = ...
The means that “= ” symbol means a pause on DSI.

§®
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7 Function Description
7.1 Power On/Off Sequence

During power off, if AMOLED is in the Sleep Out mode, VDDA/VDDB/VDDIO/VDDR must be powered down minimum 5 frames after
RSTB has been released.

During power off, if AMOLED is in the Sleep In mode, VDDA/VDDB/VDDIO/VDDR can be powered down minimum Omsec after RSTB
has been released.

Notes:

1. There will be no damage to the display module if the power sequences are not met.

2. There will be no abnormal visible effects on the display panel during the Power On/Off Sequences.

3. There will be no abnormal visible effects on the display between end of Power On Sequence and before receiving Sleep Out
command. Also between receiving Sleep In command and Power Off Sequence.

4.If RSTB line is not held stable by host during Power On Sequence as defined in section “power Level
to apply a Hardware Reset (RSTB) after Host Power On Sequence is complete to ensure correct ope

guaranteed.

5. There is not a limit for Rise/Fall time on VDDA/VDDB/VDDIO/VDDR.

6. The display module can also initialize and calibrate DSI-CLK+/- and DSI-D0+/- lanes within 1 lock afid Data
Channels), VDDA/VDDB/VDDIO/VDDR are applied and H/W Reset is not active (5ms is as sam Time).

§®
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Power on sequence
The Power on sequence has been applied following Fig1, otherwise correct functionality is not guaranteed.

ﬁ/,g)ms:
VDDIO/VDDR -

-/

>5ms

oV /
VDDA/VDDB “—>

OV——/ >1ms

Vewr 1c
>5ms -
i I S |
7> Om
RSTB v U
>
LP-11 &: Sleep out DiSplay o
ms
MIPI lane
t
SWIRE ov
ELVDD — ;
ELVSS A4 \
Fig wer on sequence

Note1: t1 is ELVDD/ELVSS set up time, is
Note3: Vrwr ic is the power osower IC fé
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Power off sequence

The Power off sequence have been applied following Fig2, otherwise correct functionality is not guaranteed.

VDDIO/VDDR

VDDA/VDDB

VPWR IC

RSTB

lay off+,

Disp

MIPI lane

SWIRE

ELVDD

ELVSS

er off sequence

Fig

SS;

is the power of Power IC fg

VPwR_IC

Note1

V1.0
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Uncontrolled Power Off

The uncontrolled power off means a situation when e.g. there is removed a battery without the controlled power off sequence. There
will not be any damages for the display module or the display module will not cause any damages for the host or lines of the interface.
At an uncontrolled power off the display will go blank and there will not be any visible effects within 1 second on the display (blank

display) and remains blank until “Power On Sequence” powers it up.
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7.2 Power Level Modes
Definition

Four level modes are defined they are in order of maximum power consumption to minimum power consumption:

Normal Mode On (full display), Sleep Out.
In this mode, the display is able to show maximum 16.7M colors.

Normal Mode On, Idle Mode On, Sleep Out
In this mode, the display is able to show maximum 16.7M colors (include 8 colors).

Sleep In Mode.
In this mode, the DC/DC converter, internal oscillator and panel driver circuit are stopped. Only the MP,
working with VDDIO power supply.

interface and registers are

Deep Standby Mode.
In this mode, the DC/DC converter, internal oscillator and panel driver circuit are stopped. The MPU interface
working.

are not

Power Off Mode
In this mode, VDDIO/VDDR and VDDA/VDDB are removed.

NOTE: Mode 4 is entered for power saving with both power supplies for I/0 and analog
only (RSTB=L). Mode 4 is entered only when both power supplies for I/O and analog circui

§®

its and can be exited by hardware reset
re removed.
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Power Level Mode Flow Chart

Commands:
Normal display mode on=NORON
Sleep out = SLPOUT
Idle mode off = IDMOFF
Idie mode on = IDMON Power on Sequence
Sleep in = SLPIN mm
Deep standby mode = DSTBON
' T , RSTB=L | peep Standby
E ' Mode On
' 1]
NORON SLPN | NORON !
Sleep Out ! Sieep In :
display on H display off H
Normal mode SLPOUT Normal mode H DSTBON
H H
' .
............... IDMON | IOMOFF | oo JOMORR
' 1]
SLPIN | :
<?lmapom E Sloool:« E DSTBON
isplay on display
idie mode ESLPOUT :| ‘ Idle mode E
' .
' .
SLPOUT E SLPIN SLPIN : Deep Standby

) 4

NOTES:
1) There is not any abnormal visual effect when there i
2) There is not any limitation, which is not specified by thi

pe power mode to another power mode.
e ere is thanging from one power mode to another power mode
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The following table represents the registers its mode state.

Control
Mode Register
Enter | Exit
Sleep in mode Keep Command
Deep-standby mode Loss Command | RSTB pin
RSTB=L Default Value Reset(H/W)
The condition for irregular power off mode is shown below:

Power Off Mode VDDA/VDDB VDDIO/VDDR RSTB 1/0
Mode 1 ON OFF HorL L \
Mode 2 OFF ON HorL v

Power Off Condition
VDDA/VDDB ON VDDA/VDDB ON VDDA/VDDB OFF
VDDIO/VDDR ON VDDIO/VDDR OFF VDDIO/VDDR ON
4
If VDDA/VDDB
If VDDIO/VDDR turned
off
Sleep-In Mode Power-Off Mode 1 Power-Off Mode 2
1

If VDDI

D

If VDDA/VDDB turned on

222
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7.3 Instruction Setting Sequence

When setting instruction to the CH13613, the sequences shown in below figure must be followed to complete the instruction setting.
Sleep In/Out Sequence

Sleep Mode Sequence

Display Off Sequence

v

Sleep In Command
(SLPIN 10h)

l Delay 120ms or more

Sleep Out Command
(SLPOUT 11h)

l Delay 120ms or more /

Display On Sequence

N
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Deep Standby Mode Enter/Exit Sequence

Deep Standby Mode Sequence

Set Display Off
(DISPOFF 28h)

y

Enter Sleep In Mode
(SLPIN 10h)

l Delay 2 frames or more

Enter Deep Standby Mode
(DSTBON 4Fh with bit DSTB="1")

e

!

Exit Deep Standby Mode
(Set RSTB pin low pulse more than 3 msec)

l Delay 50ms or more

Initial Instruction Setting
and Data Setting

'

Display On Sequence

Note: When using MIPI interface and ent

ep Standby Mode, MIPI lane state should keep to LP-00 or enter ULPM.
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7.4 Basic Display Mode

The CH13613 has some basic operation modes which are Normal Display Mode, Idle Mode, All Pixel On and All Pixel Off for panel
display. User can change these display modes for each other is illustrated below.

Normal Display Mode All Pixel On
NORON . ALLPON _ ALLPON
» Normal display mode on » All pixel on <
Idle mode off Idle mode off
A NORON .
IDMOFF IDMOFF
IDMON IDMON

A

NORON A ALLPON A ALLPON
Normal display mode on P All pixel on
Idle mode on ‘NORON Idle mode on
NORON ALLPON
e ALLPOF, ALLPOF

FUEolL Partial mode on ALLPOFF ' Al pixel off
Idle mode on Idle mode on
A
IDMON PTLON IDMON
/DMOFF RO
PTLON | Partial mode on ALLP All pixel off ALLPOFF
Idle mode off Idle mode off
PTLON
Partial Display Mode All Pixel Off
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7.5 Gamma characteristic correction function

The structure of grayscale amplifier is shown as below. The 1024 voltage levels between VGM and VGS are determined by the
reference adjustment register, the amplitude adjustment register and the micro-adjustment register.
There are 28 key point for Gamma correction.

VGM
R <VO 02410 1
VO~V1023 A
1024 to 1
VO0~V1023

1024 to 1
V0~V1023

1024 to 1

V17 V0~V1023

R 1024 10 1
V18 V0~V1023

1024 10 1
VO0~V1023

1024 10 1
R V0~V1023

V20 1024 10 1
V0~V1023

102410 1
V0~Vv1023

024 to 1
V0~V1023

1024 to 1
V510 V0~V1023

v!

!

<
N

<
(o]

<
=
o

V19

VVVVVVYVYY

<
w
(=3

R to1 '
VO0~V1023 >
1024 10 1

R V0~V1023
1024 10 1

R VO~v1023 [

|

1024 to 1
V0~V1023
-
1024 to 1
V0~V1023
1024 to 1
V0~V1023

1024 to 1
VO0~V1023

V78

\
W

Vo4

V110

=
(=]
N
S
Py
o

V VY

V126
VO~V1023

7024 10 1
VO~V1023 VALY

1024 to 1
V0~V1023

1024 to 1
V0~V1023

1024 to 1
V0~V1023

1024 to 1
V0~V1023

1024 to 1
V0~V1023

1024 to 1
V1021 V0~V1023

1024 10 1
vigop |L_VO~Vv1023

102410 1
vio2a | VO-v1023

VGS

!

V158

V174

V190

<
N
=1
o

V222

V238

V254

VVVVVYVYVY

V255

N
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7.6 MTP Write Sequence

1) External power

From external power

Power on and Sleepout

7

RDMTP command
Check related
MTP_STUS bit = 0 (EFh)

i

MTP_ PSW=0;SETPVEN =0(EBh)

Insure AVDD and VGHO set up

v

MTP

Adjust the MTP registers to optimal value

Programming

v

MTP PSW=1:;SETPVEN =0(EBh)

A 4

Wait 100 m

Connect high voltage 7.25V to MTP_P!

voltage 7.25V
PWR pin

Sleep in or reset

Set hardware reset

2) Internal Power

Read MTP registers all correct ?

v

Re-execute MTP
Programming Sequence

227
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From Internal Power

MTP
Programming

Power on and Sleepout

RDMTP command
Check related
MTP_STUS bit = 0 (EFh)

No
—End D

MTP was programmed

MTP_PSW=0;SETPVEN =0(EBh)
Insure AVDD and VGHO set up

v

Adjust the MTP registers to optimal value

v

MTP_PSW=1;SETPVEN =1

v

Waiting for the VGHO voltage is set up

+ Wait 100

MTPEN command (EDh)
Set related MTP_EN bit = 1

in or reset

MIP
Programmin
Ver

Set hardware reset

v

Read MTP registers all correct ?

No Programming Sequence

Re-execute MTP
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7.7 S-Wire Timing Control

S-wire interface is used to digitally communicate over a single cable with single-wire components. The CH13613 has a s-wire interface
which allows programming the positive and negative output voltage of AMOLED panel power IC.

Some Some Send display off

frames \ Dynamic ELVSS occur frames \ instruction

Sleep out i '
| (¢ S_ ! |
I T

vs | SWIRE_ONF[5:0]
|—————»

SWIR

Power IC setup time Tin 1 5 ms

SWIRE high time ThicH 4 10 us

SWIRE low time TiLow 4 1 us
Note: The parameters of SWIRE pulse can be adjusted by SWIRECTR register.

§®
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7.8 Tearing Effect information
7.8.1 Tear Effect Output Line

The Tearing Effect output line supplies to the MPU a Panel synchronization signal. This signal can be enabled or disabled by the
Tearing Effect Line Off & On commands. The mode of the Tearing Effect signal is defined by the parameter of the Tearing Effect Line
On command. The signal can be used by the MPU to synchronize Frame Memory Writing when displaying video images.

7.8.2 Tearing Effect Line Modes
VS output1: The Tearing Effect Output signal consists of V-Blanking Information only:

tvdl tvdh

Tvdh = The LCD display is not updated from the Frame Memory
Tvdl = The LCD display is updated from the Frame Memory(except Invisible Line —see below
HS output: The Tearing Effect Output signal consists of V-Blanking and H-Blanking Information, there i
> thdl k"(hdh‘

=R AL

1% Line 2™ Line 3" Line

H-sync pulses

L

Thdh = The LCD display is not updated from the Frame Memory
Thdl = The LCD display is updated from the Frame Memory(excep
VS output2: This mode turn on the Tearing Effect output signal at line N aft

<N Displayed Line + Porch Line

=0
ﬂ\ Nth-line after VSK \
ode 1/3 A N[15:0] Mode 1/
TE = us

N=1 tvdh
Only one tvdh is present at N-th line after Vsync

N = The N-th line, which set by regi :0] of command STESE(44h) after Vsyn.
The TE mode selection is described as below table

TEOFF(34h) TEON(35h) STESL(44h)

TE Output

TELOM N[15:0]
34h X TE off(output low)
35h with TELO N[15] TE high in V-porch region (VS output1)
35h with TELOM=0 N[15: 0 TE high at N-th line after Vsync (VS output2)
5h with OM =1 X TE high in all V-porch and H-porch region (HS output)
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Notes:

1.

2. N=Displayed line + Porch line.
3. Porch line = VBP+VFP.

Vsync

Bottom Line |

Porch Line

Top Line

2" Line

TE (HS output)

|

S DU QU EE R () —

LTI -1

| For reference,

IS

| no H-Blanking are:lnside the V-Blanking I
|

TE (VS output1)
> tvdh

TE (VS output2)

N=1

»

| X

| N[15:0]

LU= \

| For reference,

| no H-Blanking are inside the V-Blanking |

During Sleep In Mode, the Tearing Output Ping

Tvdh = width of porch line when N=Displ
tvdh = width of (Displayed line + Porch line-N)

231
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7.8.3 MPU Write is Faster Than Panel Read.

MCU to
Memory

v

1st 360th .
| | time

Signal

v

time

Memory

|
|
|
|
|
|
|
|
|
|
TE Output |
|
f
|
|
|
|
to LCD :

1st 360th

Image on T 1 t g fime
a

LCD

Data write to Frame Memory is now synchronized to the Panel Scan. It should be during the verti c
pulse of the Tearing Effect Output Line. This ensures that data is always written ahead e panel scan and
each Panel Frame refresh has a complete new image:

Data to
be sent

Image on
Display Panel
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7.8.4 MPU Write is Slower Than Panel Read

Memory

|
|
|
MCU to |
|
]
|

1st 360th

time

TE Output
Signal

Memory to
LCD

1st 3

Image on
LCD

=
>
—ps [ _
e

Oth r T

The MPU to Frame Memory write begins just after Panel Read has commenced i.e. after on rizontal sync
pulse of the Tearing Effect Output Line. This allows time for the image to download behind the
and finishing download during the subsequent Frame before the Read Pointe es” the MP,

memory write position.
,f\ c d

Image on /
Display
Panel

Data to
be sent
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8 Electrical Specification

8.1 Absolute maximum ratings

Item Symbol Rating unit
Supply voltage VDDA,VDDB -0.3~+55 \%
Supply voltage VDDIO,VDDR -0.3~+55 \%
AVDD-VSS -0.3~+6.6 \
Supply voliage (MV) AVEE-VSS +0.3~-55 \
VGH-VSS -0.3~+1
Supply voltage (HV) VGL-VSS +0.3~-15 \Y,
VGH-VGL (VGHO-VGLO) -0.3%+3 V
Logic Input voltage range VIN -0.3~V 0.3 \
Logic Output voltage range VO -0.3 ~ VDDIO+ \Y
CLKP/N,
Differential Input Voltage DOP/N, \Y,
D1P/N
Operating temperature range TOPR
Storage Temperature range TSTG

NOTE:
1. VSS means VSSR, VSSG, VSSAM, VSSIO, AVSS and VSSB.

2. If the absolute maximum rating of even is one of the above paramete
be degraded. Absolute maximum ratings, therefore, spegify the va
sure to use the product within the range of the absolut i
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8.2 DC characteristics

Basic characteristics

i specification . Related
parameter symbol conditions Min T [ Max, Unit Pins
Power & Operation voltage
Analog operating voltage VDDA Operating voltage 2.7 2.8 3.6 \% Note 1,2
Analog operating voltage VDDB Operating voltage 2.7 2.8 3.6 \% Note 1,2
Interface operating voltage VDDIO 1/0O supply voltage 1.65 1.8 3.6 \% Note 1,2
Logic operating voltage VDDR Logic supply voltage 1.65 1.8 3 V Note 1,2
OTP programming voltage WU U el 7.0 7.25 . \% -
R power supply
Input / Output
. . L 4
el SR VIH VDDIO=1.65~3.6 0.7VDDIO - 10 L1
Voltage 1,2,3
Logic Low Level Input VIL VDDIO=1.65~3.6 VSS ) 4 DDI v Note
Voltage 1,2,3
Logic High Level Output VDDIO=1.65~3.6 Note
Voltage o IOH= -1.0 mA e Voot \ 1,25
Logic Low Level Output VDDIO=1.65~3.6 0.2vDDI Note
Voltage VoL IOL=+1.0 mA V8S »0 v 1,2,5
Logic High level leakage N Note
(Except MIPI) ILIH Vin=0~VDDIO 1 MA 123
Logic Low level leakage N Note
(Except MIPI) ILIL Vin=0~VDDIO - MA 12,3
el H'g(h,v:ﬁ;’;;' el ILIH Vin=0~DVDD 1 uA | Note2,8
Logic Low level leakage _
(MIPI) ILIL V|n—3~&D g pA Note 2,8
DC/DC Converter Operation
AVDD booster voltage AVDD - \ . . 6.5 \Y Note 2,7
AVEE booster voltage AVEE -5.5 -5.5 -1*vDDB \Y Note 2,7
VREFP reference voltage VREFP - 0.5 1.5 5.0 \Y Note 2,7
VREFN reference voltage VREFN -5.0 -3 -0.2 \Y Note 2,7
VGHO reference voltage VGHO 3.0 6.5 10.0 \% Note 2,7
VGLO reference voltage ‘VGLO - -10.0 -8 -3.0 \% Note 2,7
ELVDD reference voltage VEP 0.5 4.6 5.0 \Y Note 2,7
VEP=46M/drop 50mV
ELVDD output current e (AVDD32*VDDB) - - il WS e
capability =4.6V/drop 50mV i i
(AVDD=3*VDDB) 3.7 mA Note 2,7
- -5.0 -2.4 -0.2,0 \Y Note 2,7
VEN=-4.5V/drop 50mV
(AVEE=-2*VDDB) - - 4 mA Note 2,7
VEN=-2.5V/drop 50mV
(AVEE=-VDDB) - - 3.5 mA Note 2,7
- AVDD 8.4 2*AVDD \Y Note 2,6
- AVEE -11.1 = \Y Note 2,6
DD
i specification . Related
parameter symbol conditions Min Typ. Max. Unit Pins
Voltage difference between _
VGH and VGL VGHL [VGH —VGL| - . 30 Vv Note 2
Oscillator tolerance A OSC -40 ‘C~ +85C -8 - 8 %
Source Driver
VGM - 2.0 5.4 6.3 \Y
Gamma reference voltage -
VGS - 0,0.2 215 4.5 \Y
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Output offset voltage VorFser s = = 15 mV Note 4
Output deviation voltage Vdev 2.0V<Sout<5.0V - 5 - mV Note 4
Output rising/falling Time Tsr/Tsf - - TBD - us Note 9

GOA Driver
GOA rising/falling time Tor/Tof - - TBD - | wps | Note10

Note 1) VDDIO/ VDDR =1.65 to 3.6V, VDDA/VDDB=2.7 to 3.6V, VSS means VSSIO=DVSS=VSSG=VSSAM=VSSR=VSSB=0V,
Ta=-40 C~ +85C.

Note 2) when the measurements are performed with module. Measurement Points for all characteristics.

Note 3) RSTB, CSB, SCL, SDI, DSWAP, PSWAP, IM[1:0].

Note 4) Channel loading=18.5p, R=1.1k / channel, Ta=25 °C after chop function.
Note 5) SDO, TE.

Note 6) VDDA/VDDB =2.8V, Ta=25 °C, no load on panel and lload=TBD mA, |Output Voltage — Target Vo
Note 7) VDDA/VDDB =2.8V, Ta=25 °C, no load on panel and lload=TBD mA, power pad serial resistor is smal .
Note 8) Vin = 0 to 1.2V, VDDA/VDDB =2.7 to 3.6V, VDDIO /VDDR=1.65 to 3.6V, VSSIO=DVSSsVSSG=VSSA VVSSB=0V
Ta=-40 C~ +85C.

Note 9) VGM=6.2V, VGS=1.2V, Ta=25 °C, Channel loading=18.5p, R=1.1k / channel, Trise <TBBD, <TB

S 50

TGrise

Measurement Points for all cr.acteristics.
- When 2.0V <=Sout <= 5.0V

(S1, S2, S3 ..., S240) — Aver. ' S2, 83, ... \S240)| <= 5mV
- Sout=V0~V255
|STarget— Average (S1, 82, 83, ceeey S24 5mV
S, S2= S3= S4= S237= 3238— S$239=, S180=
3.949V |3.949v|3.947V|3.948v| — 3. 951V 3.949V | 3. 947V| 3t 952V|
3.95V 395V 395V 3.95V 3.95V 395V 395V 395V

Source output deviation
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DC characteristics for DSI LP Mode

Parameter Symbol Condition EbecieTion Unit
Min. Typ. Max.

Logic high level input voltage ViHLPcD LP-CD 450 - 1350 mV
Logic low level input voltage ViLLrep LP-CD 0 - 200 mV
Logic high level input voltage VIHLPRX LP-RX (CLK, DO, D1, D2, D3)

Logic low level input voltage VILLPRX LP-RX (CLK, DO, D1, D2, D3)

Logic low level input voltage ViLLPrxuLP LP-RX (CLK ULP mode)
Logic high level output voltage VoHLPTX LP-TX (D0)

Logic low level output voltage VorLptx LP-TX (DO)

Logic high level input current I LP-CD, LP-RX

Logic low level input current I LP-CD, LP-R
Input pulse rejection SGD DSI-CLK+/-, DSI-Dn#%/- (

Note 2: DSI high speed is off.
Note 3: Peak interference amplitude max.200mV and interference frequency

SGD
A/ / \ 7 “‘ ViHLPeD, VIHLPRX
o N\ v
/ \ / V ViLLpep, VILLPRX, VILLPRXULP
[
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DC characteristics for DSI HS Mode

Specification
Parameter Symbol Condition Unit
Min. Tpy. | Max.
Input voltage common mode range \\//ccn:/lo(i-; DSI-CLK+/-, DSI-Dn+/- (Note2, 3) 70 - 330 mV
Input voltage common mode variation VeMReLKL
(= 450MHz) V CVRDATAL DSI-CLK+/-, DSI-Dn+/- (Note 4) -50 - 50 mV
Input voltage common mode variation VCMRCLKM
(= 450MHz) V eVRDATAM DSI-CLK+/-, DSI-Dn+/- - - 100 mV
Low-level differential input voltage VTHLCLK DSI-CLK+/-, DSI-Dn+/- 7 ) mv
threshold VTHLDATA
High-level differential input voltage VTHHCLK DSI-CLK+/-, DSI-Dn+/- } 70 Y
threshold VTHHDATA
Single-ended input low voltage ViLhs DSI-CLK+/-, DSI-Dn+/- (Note 3) mV
Single-ended input high voltage ViHHs DSI-CLK+/-, DSI-Dn+/- (Note 3) 460 mV
Differential input termination resistor Rterm DSI-CLK+/-, DS 125 Q
Single-ended threshold voltage for
termination enable VTERM-EN DSI-CLK+/-, DSI-Dn+/- - 450 mV
Termination capacitor Crerm DSI-CLK+/-, DSI-Dn+/- - 14 pF

Note 1: VDDIO/ VDDR =1.65~3.6V, VDDA/VDDB=2.7 to 3.6V,VSSIO=DVS$=VS
Note 2: Includes 50mV (-50mV to 50mV) ground difference.

Note 3: Without Vcemrerkm / Vemroatam

Note 4: Without 50mV (-50mV to 50mV) ground difference.

Note 5: Dn=D0 and D1

"1"(HS-1) "0"(HS-0)

> <

0V reference

Undefined

DSI-CLK+

Undefined

DSI-CLK+
DSI-D0+

VewRCLKM
VCMRDATAM
DSI-CLK+-

DSI-DO+-

DSI-CLK-
DSI-DO-

VSss

RrermPog”

Rrerunes

Rterm = Rrervpos + RTerRMNEG
Rrermpos = Rrervnee + RTERM/2

SSAM=VSSR =VSSB=0V, Ta=-40 to +85 °C.

( Vo
VoumostaL

Voewelk
Vewpata

Differential voltage range, termination resistor and common mode voltage
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8.3 AC Characteristics
8bit/9bit SPI Connect with Host Characteristics

CsSB

tchw
tcss tcsH
tscycw/tscycr

b >

tsLw/tsLR

N /]

scL. — tSHW /tSHR N /]
L E—

tr
tsbs tspDH _> 4_ _>

SDA
(SDI)
tocs tocH
DCX ’
tacc

“ VIH 3

+:*

SDA
(SDO)
y 4
Signal Symbol Parameter Min. Max. Unit Description

tscvew 2 - ns
tshw 9 - ns
tsLw 9 - ns

SCL
tscver 300 - ns
tshr 140 - ns
tstr 140 - ns
tsps/tocs 5 - ns
SDI tsph/tocH 5 - ns

(SDO)
DCX € Aceess time = 120 ns
to Outp'ut disable time 5 - ns
tehw p select “H” pulse width 45 - ns
C tcss Chip select setup time 10 - ns
tesH Chip select hold time 10 - ns
Note 1: VDD =1.65 to 3.6V, VDDA/VDDB =2.7 to 3.6V, VSSIO=DVSS=VSSG=VSSAM=VSSR =VSSB=0V, Ta=-40 to +85

°C.
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Quad SPI Connect with Host Characteristics

CSB
tcHw
tcss tcsH
tscycw/tscycr
< g
tsLw/tsLR
P
/‘ ViH 5\ /
SCL %Vm tSHW / tSHR —
tf te
tsbs tspH » 4 » ¢
SDA
(SDI/DCX
/D0O/D1)
tacc toH
SDA
(SDO)

Signal Symbol Parameter Min. Max. Unit Description
tscvew Serial clock cycle (W& ﬁ \ . ns
tshw i - ns
tstw - ns

SCL
tscycr - ns
tshr - ns
tstr - ns

tsps/tocs 5 - ns

SDI tsph/tocH 5 - ns

- 40 ns
5 - ns
45 S ns
10 - ns
10 - ns
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16-bit SPI characteristics

CSB
tcHw
tcss tcsH

tscycw/ tscycr

»

A

|
tstw/ tstr

A N /]

SCL J tsHw / tsHR N/
P

tsps tsDH 4’ 47 4’ 47

SDA
(SDl) tacc toH
SDA
(SDO)
Signal Symbol Parameter Min. Max. Unit Description
tscyew Serial clock cycle (Write) 100 - / ns
tsHw SCL “H” pulse width (Write) 40 ns
scL tsLw SCL “L” pulse width (Write) 40 ns
tscycr Serial clock cycle (Read register) - ns
tsHrR SCL “H” pulse width (R c&ster) 140 - ns
tsLr i 14 - ns
tsps 20 - ns
SDI tspH 20 - ns
(SDO) tacc - 120 ns
ton (5 - ns
tchw 45 - ns
CSB tess 20 - ns
tesh 50 - ns

Note 1: VDDIO/ RF1.6
°C

3.6V, VBDA/VDDB =2.7 to 3.6V, VSSIO=DVSS=VSSG=VSSAM=VSSR =VSSB=0V, Ta=-40 to +85
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MIPI DSI Timing Characteristics
High Speed Mode

Signal Symbol Parameter Min. Typ. Max. Unit Description

DSI-CLK+/- | 2xUlinst Double Ul instantaneous 4 TBD ns
ostouws | gren | Gpsmeneasiabes | 0 | s
DSI-Dn+/- tos Data to clock setup time 0.15xUl - ps
DSI-Dn+/- toH Data to clock hold time 0.15xUl - ps
DSI-CLK+/- torTCLK Differential rise time for clock 150 0.3xUl ps
DSI-Dn+/- toRTDATA Differential rise time for data 150 0.3xUl ps
DSI-CLK+/- torToLk Differential fall time for clock 150 0.3xUlI

DSI-Dn+/- torFTDATA Differential fall time for data 150 0.3xUlI

Note 1: VDDIO/ VDDR =1.65~3.6V, VDDA/VDDB=2.7 to 3.6V, VSSIO=DVSS=VS

Note 2) Dn=D0 and D1.

DSI-CLK+

DSI-CLK-

V

)¢
Q)

UlinsTB

UlinsTA

2xUlinsT

toRTCLK
{DRTDATA

y

0V reference

20%

DSI-CLK+/-
DSI-DO+/-

Full HS Swing Voltage

Rising and falling time on clock and data channel
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Low Power Mode

Signal Symbol Parameter Min. Typ. Max. Unit Description
DSI-DO+- | tipxu Le"ggﬂ C?JSL,'\DA'SS' f'(gi'stg; &855::’1 1 50 ; 75 ns Input
o500 |t | SRAOIIPTONETT o |~ [ 5 | m | ouu
DSI-DO+/- | tra-surep Time-out before the MPU start driving tLexp - 2xtipxp ns Output
DSI-DO+/- | tracemd Time to drive LP-00 by display module 5xtLpxp = - ns Input

Time to drive LP-00 after turnaround request -

DSI-D0O+/- tra-cop MPU 4%t pxp - -

MPU is Controlling

}PXM ><tLPXM tLpxm
DSI-DO+ AN N
DSI-DO- \
> — >
LP-11  LP-10
Display Module is Contrelli Control Change
t LpxD - tipxm tLpxm
_______ > | P S N |
DSI-D0+ tra.cop ‘
DSI-DO- : ; /
—pp > > —> >—> > —> >
L LP-10 P-000 LP-10 LP-00 LP-00 LP-00 LP-10  LP-11

us Turnaround (BAT) from display module to MPU Timing
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DSI Bursts

Signal Symbol Parameter Min. | Typ. | Max. | Unit | Description
Low Power Mode to High Speed Mode Timing
DSI-Dn+/- tLex Length of any low power state period 50 - - ns Input
Time to drive LP-00 to prepare for HS
DSI-Dn+/- | tusprepare transmissign P 40+4xU| - | 85+6xUl | ns Input
Time to enable data receiver line termination
DSI-Dntl- | tus-rermen measured from when Dn crosses ViLmax i B el
High Speed Mode to Low Power Mode Timing
Time-out at display module to ignore transition
DSI-Dn+/- tHs-skip period of EoT 40 - Input
DSI-Dn+/- tHsExiT Time to drive LP-11 after HS burst 100 - - put
Time to drive flipped differential state after last
DT Rl L payload data bit of a HS transmission burst | 00 *4*Y! v i L
High Speed Mode to/from Low Power Mode timing
Time that the MPU shall continue sending HS V
DSI-CLK+/- tcLk-pos clock after the last associated data lane - ns Input
has transition to LP mode
Time to drive HS differential state after last
DSI-CLK+/- | toucTrai payload clock bit of a HS transmission burst e N i ns el
DSI-CLK+/- ths-ExIT Time to drive LP-11 after HS burst 00 - - ns Input
Time to drive LP-00 to prepare for HS -
DSI-CLK+/- | tciLk-PrEPARE transmission - 95 ns Input
Time-out at clock lane display module to
DSI-CLK+/- | tcLk-TERM-EN enable HS transmission - - 38 ns Input
DSI-CLK-+/- tcLK-PREPARE Minimum lead HS-O e period/befor 300 ) } ns Input
+toik-zero starting clack
Time that the HS cl hall\be dri rior to
DSI-CLK+/- toLk-PRE any associated data innin 8xUl - - ns Input
transition L ode

Note 1: VDDIO/ VDDR =1.65~3.6V, VDDA/VDDB=2.7 ti
Note 2: Dn=D0 and D1.

X

DSI_CLK+
DSI-CLK-

DSI_DO+

VIHLPRX(Min.)

OOEOOERO

X

Disconnect,
termynator

XX
/\

VILLPRX(Max.)

DSI_DO-

VIHLPRX(Min.)
VILLPRX(Max.)

Low Po
Disable R}

de,
Termination

)
! Capture 1st
Data Bit

High Speed Mode, Enable Rx Line Termination

A 4

'DOOOCE

S

| tib-sip

LP411

A A

£l
g

A4

< ».

touk miss

Data lanes-Low Power Mode to/from High Speed Mode Timing

,VS8I0=DVSS=VSSG=VSSAM=VSSR =VSSB=0V, Ta=-40 to +85 °C.

DSI_CLK+
DSI-CLK-

XPC

| tow post

oooEocE R A\ 1/

|
teu TRAL ths-e tex tou prepare tou zero | tow pre |
s = » [ »e » & g [ »
< t < Lah it >4 e it et >
Disconnect | HsoM HS-0 LP-11 v oeot |t HS-0 | HS-0/1 | | |
terminator —. + |
f ! |
VIHLPRX(Min.) / t f \ t \ t
VILLPRX(Max.) : y | \l ‘;\ |
DSI_Do+ % | \ j A=
DSI_DO- | | } % —
tHs-skip | |
—pl

Clock lanes- High Speed Mode to/from Low Power Mode Timing
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Reset Input Timing

shorter than 5us

RSTB

itial Condition
for H/W reset

Internal Status Normal Operation >< Resetting

Reset input timing

4 4
Signal Symbol Parameter Min. Typ. Max. Unit Description
Reset “L” pulse width L 4
tRESW (Note 1) 10 - - V -
RSTB ) ) 10’ When reset applied during Sleep
{REST Reset complete time In Mode
(Note 2) ) ) 120 When reset applied during Sleep
Out Mode

Note 1: Spike due to an electrostatic discharge on RSTB line does not causWsystem Reset according to the table below.

RSTB Pulse Action
Shorter than 5us
Longer than 10us

Between 5us an

Note 2: During the Resetting period, the displ
120 ms, when Reset Starts in Sleep Out —mode.
condition for H/W Reset.

Note 3: During Reset Complete Time, values in O&P mem ill be latched to internal register during this period. This loading is done
every time when there is H/'W Reset completg 1) withih 5ms after a rising edge of RSTB.

Note 4: Spike Rejection also applies during t pulse as shown below:

Reset is accepted

10us

> 20ns Less than 20ns width positive spike will be rejected

Note 5: It is necessary to wait 5msec after releasing RSTB before sending commands. Also Sleep Out command cannot be sent for
120msec.
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8.4 ESD Protection level

Model Test Condition Protection Level Unit
Human Body Model C=100pF, R=1.5kQ > 3000 \Y
Machine Model C=200pF,R=0.0Q \%
8.5 Latch-up protection level
The device will not latch up at trigger current levels less than £200 mA.
8.6 Current consumption
A
» Specification .
Parameter Symbol Conditions - Unit
Min. Typ. Max.
. | total (Ivbpa+ IvbpB + VDDIO=VDDR=1.8V,VDDA/VDD ’
Sl SCT L 5 IVoDIO + IVDDR) B=2.8V, ta = 25°C,white picture ) s ) o
. | total (Ivopa+ Ivbps + VDDIO=VDDR=1.8V,VDDA/VDD
SIS DO ) Ivbpio + IvDDR) B=2.8V, ta = 25°C,white picture { TBQ ) DA/
| total (Ivbpba+ Ivops + VDDIO=VDDR=1.8V,
e e e e Ivopio + IVDDR) B=2.8V, ta = 25°C,whi ) ) B
Note 1: For sleep in mode, MIPI in stop state (LP11). SPI Interface also included in it.
Note 2: All Interfaces included.
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