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1 COMMAND DESCRIPTIONS
1.1 Manufacture Command Set Selection

Table 1.1.1 Manufacture Command Set

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others (Non-MIPI) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FO00h 00h 0 1 0 1 0 1 0 1 Manufacture command enable
F001lh 00h 1 0 1 0 1 0 1 0
MAUCCTR Dir | W [l Foh [ Foo2h 00h 0 1 0 1 0 0 1 0
FO03h 00h - - - - MAUC
F004h 00h - - - - - - - PAGE
NOTE:
1. The following description indicates the executing time of instructions.
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
3 DHS (Display Horizontal Sync.) Synchronized with the next line

2. The 8-bit address code for “MIPI” in above table and following.command-description means include 3-wire 9-bit
SPI and 4-wire 8-bit SPI.
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MAUCCTR: Manufacture Command Set Control (FOOOh~F003h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
FO00h 00h 0 1 0 0 1 0 1
FOO1h 00h 1 0 1 0 1 0 1 0
MAUCCTR w FOh | FOO2h 00h 0 1 0 0 0 1 0
FO03h 00h - - - - MAUC - - -
F004h 00h - - - - - - - PAGE
NOTE: “-* Don’t care
This command is used to enable/disable the Manufacture Command Set and select the page 0.or page 1
of Manufacture Command Set. Address BOxxh~D9xxh, DDxxh~DFxxh and-EOxxh~EFxxh-for.each-page.
Bit Description Value
Description . “0"Manufacture Command Set disable
MAUC Manufacture Command Set enable/disable “1" Manufacture Gommand Set enable
\ “0": Page O
PAGE Manufacture Command Set-selection “1": Page 1
Note: This command is always-enable even Manufacture Command:Setiis disable:
Restriction -
Status Availability
Normal Mode On, Idle Mode Off; Sleep Out Yes
Register Normal Mode On, Idle.Mode On, Sleep-Out Yes
Availability Partial Mode On, ldle. ModeOff, Sleep Out Yes
Partial Mode On, Idle Mode On,/Sleep Out Yes
Sleep'In Yes
Default Value
Status FO03h FO004h
. FOOO0h FOO1h F002h (MAUC) (PAGE)
Default
. Power On Sequence 55h AAh 52h 00h 00h
S/W Reset 55h AAh 52h 00h 00h
H/W Reset 55h AAh 52h 00h 00h
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1.2 Manufacture Command Set for Page 0

Table 1.2.1 Manufacture Command Set — Page 0

Address Parameter
Instruction [ ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B0O0Oh 00h CMRC | VSDL | HSDL | DEDL | PCKP | DEP HSP VSP [|Set delay, polarity and porch for RGB I/F
B001h 00h VBP[7:0]
RGBCTR Dvs | RW || BOh [ goozn ooh VEP[7:0]
B003h 00h HBP[7:0]
B004h 00h HFP[7:0]
Dir B100h 00h RAMKP | DSITE | DsIG | DsIM ?E’fg N565 ERR[L0]  ||'SP'aY optional control
DOPCTR R/W || B1lh =
DVS B101h 00h - - - TE_PW CRGB CTB CRL -
R_SEL
DPCKRGB DVS | R/W || B3h B300h 00h - - - - - - - ICM |[Display clock selection'in.RGB I/F
VIVIDCTR DVS | R/W || B4h B400h 00h - - - VCEN - - VESELE:0} |[Contral for vivid color function
DPRSLCTR DVS | R/W || B5h B500h 00h CGM[7:0] Display resolution control
SDHDTCTR DVS | R/W || B6h B600h 00h - | - | SDT[5:0} Set source output data hold time
GSEQCTR ovs | rw Il 871 B700h 00h GREQ_ST[3:0] GFEQ. ST[3:0] EQ.control function for gate signals
B701h 00h GREQ_CK[3:0] GFEQ_CKI[3:0]
B800h 00h - - - - : t - |EQMOD Source.control for EQ function
B801h 00h - - \ \ - EQS1[3:0]
SDEQCTR DVS | R/W || B8h
B802h 00h - f ) \ - EQS2[3:0]
B803h 00h o A 5 > - EQS3[3:0]
SDNDACTR ovs | rw Il Bon B900h 00h - % F - 1SCI[3:0] Source.NCOM control in non-display area
B901h 00h \ GOAX PTD[1:0] = - PT[1:0] of partial mode
SDVPCTR DVS | R/W || BAh BAOOh 00h b - - - - PRG PR[1:0] Source/VCOM/Gate control in V-porch
BBOOh 00h ISOPA[3:0] IGOPA[3:0] Set bias current of GOP and SOP
SGOPCTR DVS |-R/W {|[\BBh BBO1lh 00h - | - - - IGOPBJ[3:0]
BB02h 00h ISOPCI[3:0] IGOPCJ3:0]
BCOOh 00h - - - - - NLA[2:0] Inversion control
INVCTR DVS' |.R/MW | BCh BCOlh 00h - - . - - NLB[2:0]
BCO2h 00h A - - - - NLC[2:0]
BDOQOh 00h - - - - - - | T1A[9:8] Display timing control for normal / idle off
BDO1h 0oh T1A[7:0] mode in non-RGB I/F
DPFRCTR1 DVS | R/W || BDh |.'BDO2h Q00h VBPDA[7:0]
BDO3h 00h VEPDA[7:0]
BDO04h 00h - - - - - - PSELA[1:0]
BEOOh 00h - - - - - - T1B[9:8] Display timing control for idle on mode in
BEO1lh 00h T1B[7:0] non-RGB I/F
DPFRCTR2 DVS | RW || BEh BE02h 00h VBPDBJ[7:0]
BEO3h 00h VFPDBI[7:0]
BEO4h 00h - - - - - - PSELBJ[1:0]
BFOOh 00h - -- - -- - - T1C[9:8] Display timing control for partial / idle off
BFO1h 00h T1C[7:0] mode in non-RGB I/F
DPFRCTR3 DVS | RW || BFh BFO2h 00h VBPDCI7:0]
BFO3h 00h VFPDCJ7:0]
BF04h 00h - - - - - - PSELC[1:0]
ccooh 0oh B A B LVGL B } FHN | LR H Timing control
DPTMCTRI2 || DVS | RAW || cch SELH VGSW = 1100
CCO01h 00h CLW_HI[7:0]
CCO02h 00h FTI_H[7:0]
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Table 1.2.1 Manufacture Command Set — Page 0 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
. LEDON |LEDON [LEDPW | CLED |PWM—E|LEDPW ||Control for LEDON/LEDPWM pins
LEDCTRDP Dir R/W || DOh D000h 00h - -
R POL |M_OEB| VOL |NH-GE| POL
DIMCTR DVS | R/W || D2h D200h 00h - - - - SEL_IN |SEL_DE - - Dimming control for CABC and LABC
Ti tep for display bright b
pimMcTROPL || bvs | Rw || D3h | D300N 00h DM_IN[3:0] DM_DE[3:0] fme per step for display brightness by
LABC (fixed-time & fixed- slope)
Total steps for display bright by LABC
DIMCTRDP2 DVS | R/W || D4h D400h 00h - - - - - DMSTP_L[2:0] _Oa S_Eps or display brightness by
(fixed-time)
Brightness change per step for display
DIMCTRDP3 || DVS | RW || D5h | D500h 00h STEP_IN[3:0] STEP_DE[3:0] ) )
brightness by LABC (fixed-slope)
Total for displ i AB!
DIMCTRCB2 DVS | R/W || DDh DDO0Oh 00h - DIM_STEP_MOV[2:0] - DIM_STEP_STILL[2:0] _Ota sFeps or display brightness by CABC
(fixed-time)
C te effective. PWM duty f
pwMOFFDP || Dir | Rw || DER | DEOON 00h ; ; ; PWM_DUTY_OFFSET[4:0] > o \ il | uty for
LEDPWM
. E000h 00h - - - - | - 1 - 1 - ~]pwwmr|[prwmtrequencyadjustment for LEDPWM
PWMFRCTR Dir R/W || EOh
E001h 00h PWMDIV [7:0]
FORCE [|Force display brightness for CABC
FCBRTCB oir | raw || E2n | E2OOP 00h ) ) ) ' ) ) \ caEe
PWM
E101h 00h FORCE_CABC DUTY[7:0]
E200h 00h CABC_UI_PWMO[7:0] Display brightness setting corresponding
. E201h 00h CABC Ul PWM1[7:0] to different gamma algorithm in CABC
BRTCBUI Dir R/W || E2h A P
E202h 00h CABC_UI PWM2[7:0] Ul-mode
E203h 00h CABC_UI_PWM3[7:0]
E300h 00h CABC_PWMOI[7:0] Display brightness setting corresponding
E301h 00h CABC_PWM1[7:0] to different gamma algorithm in CABC
E302h 00h CABC_PWMZ2[7:0] Still-mode
E303h 00h CABC_PWM3J7:0]
) E304h 00h CABC_PWM4[7:0]
BRTCBSTL Dir R/W [I"E3h
E305h 00h CABC~PWMS5[7:0]
E306h 00h CABC_PWME6[7:0]
E307h 00h CABC_PWM7[7:0]
E308h 00h CABC_PWM8J[7:0]
E309h 00h CABC_PWM9[7:0]
E400h 00h CABC_MOV_PWMO[7:0] Display brightness setting corresponding
E401h 00h CABC_MOV_PWM1[7:0] to different gamma algorithm in CABC
E402h 00h CABC_MOV_PWM2[7:0] Moving-mode
E403h 00h CABC_MOV_PWM3[7:0]
BRTCBMOV oir | rw I gan E404h 00h CABC_MOV_PWMA4[7:0]
E405h 00h CABC_MOV_PWM5[7:0]
E406h 00h CABC_MOV_PWME6[7:0]
E407h 00h CABC_MOV_PWM7[7:0]
E408h 00h CABC_MOV_PWM8[7:0]
E409h 00h CABC_MOV_PWMJ9[7:0]
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Table 1.2.1 Manufacture Command Set — Page 0 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
AMOVCTR Dir rw Il E5n E500h 00h MOVDET[6:0] Automatic moving mode detection control
E501h 00h MOVSCI[4:0]
. SET_HY Final hysteresis result control
FHYSTCTR Dir R/W || E6h E600h 00h ST HYST_OUT_VAL[3:0]
HYST_E| Internal hysteresis control
HYSTCTR oir | rRw |[ 70 | E700h 00h N HYST WR[3:0] At
. MRF_ Median filter and flicker filter control
FLTRCTR Dir R/W || E8h E800h 00h BYS FKP[3:0]
E900h 00 LS[7:0] Write given ambient light information into
WRALSV Dir [ RW |[ E9h | E901h 00h LS[15:8] LABC circuit
E902h 00h [ - -1 -1 -1 [aLs w
RDBRTDPL Dir R EAh | EAO0Oh 00h RDPWM_L[7:0] Read display brightness.alue from,LABC
RDBRTDPC Dir R EBh | EBOOh 00h RDPWM[7:0] Read display brightness value.from CABC
. Read output hysteresis result of internal
RDHYST Dir R EDh EDOOh 00h RD_HYST_OUT{3:0] X
hysteresis block
RDGMA Dir R EEh EEOOh 00h RD_GMA_SET[7:0] Read gamma curve for current display
. EF00h 00 ALSV[7:0] Read the ambient light information
RDALSV Dir R EFh
EFO1lh 00h ALSV[15:8]
NOTE:
1. The following description is indicates the /executing time ofinstructions.
No. Symbol Executing Time

At the received-a-completed instruction and parameter

2 DVS (Display Vertical Sync:) Synchronized with the-next frame

3 DHS (Display.Horizontal Sync.) Synchronized with the next line

2. The 8-bit'address code for “MIPI” in above table and following-command description means include 3-wire 9-bit
SPI and 4-wire 8-bit SPI.

1 Dir (Direct)
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RGBCTR: RGB Interface Signals Control (Page 0, BOOOh~B004h)

Address Parameter

Inst / Para R/W D[15:8]

MIPI |Others (Non-MIPI) D7 D6 D5 D4 D3 D2 D1 DO

B0OOOh 00h CRCM | VSDL | HSDL | DEDL | PCKP | DEP HSP | VSP

B0OO1h 00h VBP7 | VBP6 | VBP5 | VBP4 | VBP3 | VBP2 | VBP1 | VBPO

RGBCTR R/W | BOh |B002h 00h VFP7 | VFP6 | VFP5 | VFP4 | VFP3 | VFP2 | VFP1 | VFPO

B0O03h 00h HBP7 | HBP6 | HBP5 | HBP4 | HBP3 | HBP2 | HBP1 | HBPO

Boo4ah| ooh HFP7 | HFP6 | HFP5 | HFP4 | HFP3 | HFP2 | HEP1 | HFPO

NOTE: “-“ Don'’t care

This command is used to define the operation status and vertical / horizontalporch of RGB-interface: The
setting becomes effective as soon as the command is received.

Bit Description P\
CRCM | Select the RGB model/mode?2 — R il 1
“1"’= RGB mode 2
VSDL | VS Delay Setting 0" = No delay
“1" = Delay 0.5'PCLK
HSDL _|HS Delay Setting 0" = No delay
“1"= Delay-0.5"PCLK
“0” = No delay

DEDL ' | DE Delay Setting “1"= Delay 0.5 PCLK

“0” = Data latched at the rising edge of PCLK
“1” = Data latched at the falling edge of PCLK
DER DE Enable Polarity “0” = High enable for RGB_interface
Description “1” = Low enable for RGB interface

“0” = Low pulse level sync clock

“1" = High pulse level sync clock

“0” = Low pulse level sync clock

“1" = High pulse level sync clock

PCKP PCLK Fetch Polarity

HSP. H-Sync Pulse Level

VSP V-Sync Pulse Level

VBP[7:0] | V-Sync Back Porch “05h” to “FFh” = 5 to 255 H-Sync clocks
VFP[7:0] | V-Sync Front Porch “02h” to “FFh" = 2 to 255 H-Sync clocks
HBP[7:0] | H-Sync Back Porch “05h” to “FFh” = 5 to 255 PCLK clocks
HFP[7:0] | H-Sync Front Porch “02h” to “FFh” = 2 to 255 PCLK clocks

The registers VBP[7:0], VFP[7:0], HBP[7:0] and HFP[7:0] for vertical and horizontal porch control are
used in RGB interface mode 2 only. The setting value “00h” is invalid for all of these four registers.

. VBPJ[7:0], VFP[7:0],
RGB IF Mode PCLK DE D[23:0] VS HS HBP[7:0], HFP[7:0]
RGB Mode 1 Used Used Used Used Used Not Used
RGB Mode 2 Used Not Used Used Used Used Used
Restriction VFP[5:0] = “02h”, VBP[5:0] = “05h” and VFP[7:0]+VBP[7:0] > VBPDA/B/C[7:0]
HFP[5:0] = “02h”, HBP[5:0] = “05h”
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Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Default Value
Status B0OOOH B001h B0O02h B0OO3h B0O04h
(VBP) (VEP) (HBP) (HFP)
Default Power On Sequence 00h 05h 02h 05h 02h
S/W Reset 00h 05h 02h 05h 02h
H/W Reset 00h 05h 02h 05h 02h
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DOPCTR: Display Option Control (Page 0, B100h~B101h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
DIS_Eo
B100h 00h RAMKP| DSITE | DSIG | DSIM ™ _HS N565 | ERR1 | ERRO
DOPCTR R/W | Blh ——— =
00h - - - - -
B101h R SEL CRGB| CTB | CRL
NOTE: “-* Don’t care
This command is used to do some optional control for display and application.
Bit Description Value
RAMKP Frame Memory keep/loss in Sleep-in | “0”: Contents loss in sleep-in
mode “1": Contents keep in sleep-in
DSITE | TE line enable/disable 0% TE line s disabled
“1’: TE line is enabled
DSIG Generic read/write data type “0": Generic read/write disable
enable/disable for MIPI.DSI “1":\Generic read/write ‘enable
DSIM Video mode data type enable/disable | “0": Video mode data type disable
for MIRI DSI “1”-Video mode data.typeenable
DIS_EoT | *DSI Protocol Violation™error “0": enable, reporting when error
P-HS reporting.enable/disable control “1":_disable,-not reporting when error
N565 16-bit/pixel format (MSB to"LSB) “0": R[4:0]+G[5:3] & G[2:0]+B[4:0]
selection in MIPI'ecommand mode “1": G[2 :0]+R[4 :0] & B[4 :0]+GI5 :3]
“00": Disable, ERR pin output low
ERR[1:0]/ |"ERR pin output signal‘setting 01 ERR pfn output CRC error only
N “10": ERR pin output ECC error only
Dsgcription “11": ERR pin output CRC and ECC error
A\ (TE IOUtpl‘?; "Or']tageD';eB' Sgl'zel_c“g” TE_PWR_SEL | TE Output Voltage Level
2 only valid when _SEL=0 or
_SEL DSTB_SEL=1, VSEL=High and (1) V;SSISI tgl\(/)DPS\I/R
VDDI=1.65~3.3V) 0
CRGB RGB Order Gamma
RGB-BGR Ord lection. This bit i : 9 RGB Normal
- rder selection. This bit is
CRGB | XOR operation with bit RGB of 3600h 0 1 BGR | RB swap
1 0 BGR RB swap
1 1 RGB Normal
CTB ML Direction
Vertical scanning direction selection 0 0 Forward (top->bottom)
CTB for gate control signals. This bit is 0 1 Reverse(Bottom->top)
XOR operation with bit ML of 3600h. 1 0 Reverse (Bottom->top)
1 1 Forward (top->bottom)
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Bit Description Value
s dri q hift di ) CRL RSMX Direction
ource driver data shift direction
- 0 0 S1 > S1440
Description CRL selection (see section 8.2). This bit is 0 1 51420 > S1
XOR operation with bit RSMX of S
3600h command 1 0 S1440 > S1
1 1 S1 > S1440
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
=X\ Default Value
B100h B101h
Default Power On Sequence 4Ch 00h
S/W-Reset 4Ch 00h
H/W Reset 4Ch 00h
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DPCKRGB: Display Clock in RGB Interface (Page 0, B300h)

Inst / Para RIW Address Parameter
MIPI |Others| D[15:8] (Non-MIPI)| D7 D6 D5 D4 D3 D2 D1 DO
DPCKRGB Write X B300h 00h 0 0 0 0 0 0 0 ICM
NOTE: “-* Don’t care
This command is used to select SRAM data input path and display clock in RGB interface.
ICM Data Write to SRAM SRAM Data Read to Display
o SRAM Write Clock SRAM Data Input Path Internal Display Clock
Description
0 PCLK D[23:0] VS, HS and PCLK
1 SCL SDI Internal Oscillator
Note: This command is active in RGB interface only.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Qut Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence ICM ="0"
S/\W._Reset ICM =*“0"
H/W Reset ICM ="“0"
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VIVIDCTR: Vivid Color Function Control (Page 0, B400h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
VIVIDCTR R/W | B4h |B400h 00h - - - VCEN - - - -
NOTE: “-“ Don't care
This command is used to control vivid color function.
Bit Description Value
Description o o
VCEN Enable control for vivid color function Gidblzabic
“1": Enable
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode/On;.Sleep-Out Yes
Availability Partial Mode On, Idle’Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep.in Yes
D
Status efault Value
B400h
Default Power On Sequence 00h
S/W Reset 00h
H/W-Reset 00h
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DPRSLCTR: Display Resolution Control (Page 0, B500h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
DPRSLCTR R/W | B5h |B500h 00h CGM7 | CGM6 | CGM5 | CGM4 | CGM3 | CGM2 | CGM1 | CGMO

NOTE: “-“ Don't care

This command is used to control the display resolution.

CGM[7:0]: display scan line setting.

CGM[7:0] Display Resolution
00h 480RGB x 640
01h 480RGB x 642
02h 480RGB x 644

: : (2 lines/Step)
28h 480RGB x 720

: : (2 lines/Step)
50h 480RGB x 800
Description : . (2 lines/Step)
6Bh 480RGB, x 854

: . (2 lines/Step)
70h 480RGB x 864

: . (2 lines/Step)
BEh 480RGBx 1020
BFh 480RGB x 1022
COh 480RGB x1024
FEh 480RGB x 360

Others reserved

Note:The scan line settings, which larger than 864 lines, are used for RGB interface by pass mode only
(RGBBP=VDD-and the scan lines will be fixed at 864 lines when RGBBP is connected to VSSI.

Restriction This command should be excuted during sleep-in mode
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
B500h
Default Power On Sequence 50h
S/W Reset 50h
H/W Reset 50h
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SDHDTCTR: Source Output Data Hold Time Control (Page 0, B600h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
SDHDTCTR R/W B6h |B600h 00h - - SDT5 | SDT4 | SDT3 | SDT2 | SDT1 | SDTO

NOTE: “-“ Don't care

This command is used to control the source output data hold time.

SDT[5:0]: set source output data hold time.

SDTI[5:0] No. of Clock Data Hold Time
00h 0 0.0us
0lh 10 0.5us
02h 20 1.0ps

Description . . - (0.5ps/Step)
05h 50 2.5us
: : : (0.5pus/Step)

3Dh 610 30.5us
3Eh 620 31.0us
3Fh 630 31.5us

Note: Set EQMODO0=1 (command-B800h;, select source EQ'mode 2) if SDT[5:0]=00h is used

Restriction -
Status Availability
Normal Mode On; Idle. Mode Off, Sleep’Out Yes
Register Normal’ Made On, Idle Mode On; Sleep Out Yes
Availability Partial Mode 'On, ldle’Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
B600h (SDT)
Default Power On Sequence 05h
S/W Reset 05h
H/W Reset 05h
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GSEQCTR: EQ Control Function for Gate Signals (Page 0, B700h~B701h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B8700h ooh GREQ_|GREQ_|GREQ_|GREQ_|GFEQ_|GFEQ_|GFEQ_|GFEQ_
GSEQCTR rw | B7h ST3 ST2 ST1 STO ST3 ST2 ST1 STO
B701h 00h GREQ_|GREQ_|GREQ_|GREQ_|GFEQ_|GFEQ_|GFEQ_|GFEQ_

CK3 CK2 CK1 CKO CK3 CK2 CK1 CKO

NOTE: “-“ Don't care

This command is used to control the EQ function for gate signals.

GREQ XX[3:0]: time setting of EQ step for rising edge.

) No. of EQ for . No-of EQ-for
GREQ_ST[3:0] Clock Rising Edge GREQ_CKI3:0] Clock Rising Edge
Oh 0 0.0us Oh 0 0.0us
1h 10 0.5us 1h 10 0.5us
2h 20 1.0us 2h 20 1.0ps
: : (0.5s/Step) : : : (0.5us/Step)
7h 70 3.5us 7h 70 3.5us
: i :(0.5ps/Step) : { +(0.5us/Step)
Dh 130 6.5us Dh 130 6.5us
Eh 140 7.0us Eh 140 7.0us
Fh 150 7:5Us Fh 150 7.5us
GFEQ _XX[3:0]:-time setting of EQ step for falling edge:
) No. of EQ for ) No. of EQ for
GFEQ_ST[3:0] Clock Falling Edge GFEQ_CK[3:0] Clock Falling Edge
Oh 0 0.0ps Oh 0 0.0ps
1h 10 0.5us 1h 10 0.5us
Description 2h 20 1.0us 2h 20 1.0us
: : : (0.5ps/Step) : : : (0.5ps/Step)
7h 70 3.5us 7h 70 3.5us
: : : (0.5us/Step) : : : (0.5us/Step)
Dh 130 6.5us Dh 130 6.5us
Eh 140 7.0us Eh 140 7.0us
Fh 150 7.5Us Fh 150 7.5us
VGHO ,
GND !
VGLO

GREQ XX GFEQ XX
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The GREQ_ XX and GFEQ_XX are used to control EQ function for different gate signals as below.
Description GREQ_ST[3:0], GFEQ STI[3:0] GREQ_CK]|3:0], GFEQ_CK]|3:0]
- STP_O/E, CK_O/E, CKB_O/E
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Re_glst_e.r Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
B700h (GREQ ST, GFEQ_ST) B701h (GREQ CK, GFEQ CK)
Default Power On Sequence 77h 77h
S/W Reset 77h 77h
H/W Reset 77h 77h
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SDEQCTR: EQ Control Function for Source Driver (Page 0, BB0Oh~B803h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
EQ
B800h 00h - - - - - - - MOD
SDEQCTR RW | Bsh |B801h 00h - - - - EQS13|EQS12 |EQS11 |[EQS10
B802h 00h - - - - EQS23|EQS22 |EQS21 |EQS20
B803h 00h - - - - EQS33|EQS32 |EQS31 |EQS30
NOTE: “-* Don'’t care
This command is used to control the EQ function for source driver.
EQMOD: EQ mode 1/mode 2 selection
EQMOD EQ Mode
0 EQ mode 1
1 EQ mode 2
EQS1[3:0]: time setting for EQ step-1
EQS1[3:0] No. of Clock Time for EQ Step 1
Oh 0 0.0us
1lh 10 0.5us
i : ~(0.5us/Step)
7h 70 3.5us
: : . (0.5us/Step)
Eh 140 7.0us
Fh 150 7.5us
EQS2[3:0]: time setting for EQ step 2
Description EQS2[3:0] No. of Clock Time for EQ Step 2
Oh 0 0.0us
1h 10 0.5us
; : : (0.5us/Step)
7h 70 3.5us
: : : (0.5us/Step)
Eh 140 7.0us
Fh 150 7.5us
EQS3[3:0]: time setting for EQ step 3
EQS3[3:0] No. of Clock Time for EQ Step 3
Oh 0 0.0ps
1h 10 0.5us
: : : (0.5us/Step)
7h 70 3.5us
: ; : (0.5us/Step)
Eh 140 7.0us
Fh 150 7.5us
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EQ Mode 1 EQ Mode 2
: Data On : | Data On :I
DATA _H DATA H
VDDA VDDA
GND \ GND
Description / \
VCL VCL
DATA_L DATA_L
EQS1 EQS2 EQS1 EQS2 EQS3 EQS1 EQS2 EQS3 EQS1EQS2
Restriction -
Status Availability
Normal Mode On, Idle’Mode Off, Sleep Out Yes
Re_gist_e.r Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On;.Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
B800h B801h (EQS1) | B802h (EQS2) | B803h (EQS3)
Default Power On_Sequence 0lh 07h 07h 07h
S/W Reset 01h 07h 07h 07h
H/W Reset 01h 07h 07h 07h
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SDNDACTR: Source Control in Non-Display Area of Partial Display (Page 0, B900h~B901h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B900h 00h - - - - ISCI3 | ISCI2 | ISCI1 | ISCIO
SDNDACTR R/W | B9h

B901h 00h - GOAX | PTD1 | PTDO - - PT1 PTO

NOTE: “-“ Don'’t care

This command is used to control the output status of source driver, VCOM and the refresh rate in
non-display area for partial display.

ISCI[3:0]: the refresh rate for non-display area in Partial Mode.

ISCI[3:0] Refresh Rate for Non-display Area
Oh Full scan
1h 3 frames
2h 5 frames
3h 7-frames
: . (2. frames/Step)
Eh 29 frames
Fh 31 frames

GOAX: the_source output status in the 1 line and the-last line-of non-display

area for partial display.

GOAX Source Output Status in the Non-display Area
0 Off color
1 By PTD and PT[1:0] setting
Description
GioAK=0 GOAK=1
Ciff Color G G
Mlardisplay Area Fon-display Area
(hy PTD & PT[1:00) (y PTD &PT[1:00)
Cff Color PEL-1 FSLA1
FaEL FaL
Fartial Display Partial Display
FEL FEL
Off Colar PEL+1 PEL+1
moredisplay Area mon-display Area
thy FTD & PT[1:00) (y PTD &FPT[1:00)
Cff Colar GE6E4 GE64
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PTDI[1:0]: the source output status in non-display area of partial display when refresh frame.
PTD[1:0] Source Output Status in the Non-display Area when Refresh
00 Off color
01 Anti-Off color
10 AVSS
11 AVDD
PT[1:0]: the source output status in non-display area of partial display when non-refresh frames.
PT[1:0] Source Output Status in the Non-display Area when Non-refresh
- 00 Off color
Description -
01 Anti-Off color
10 AVSS
11 Hi-Z
Example: When ISCI[3:0] is set to “01h”, the refresh rate for non-display area'is 3 frames and the
function of PTD and PT[1:0] for non-display.area are shown below.
1* Frame 2" Frame 3" Frame 4" Frame | -
Frame No.
Refresh Non-Refresh Non-Refresh Refresh | -
Off or Anti-Off by PT[1:0 by-PT[1:0 Off or Anti-Off
e\ by.PTD setting );etti[ng ] >fsettiEugj ] by PTD setting |
Restriction -
Status Availability
Normal Mede On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
B900h (ISCI) B901h
Default Power On Sequence 00h 40h
S/W Reset 00h 40h
H/W Reset 00h 40h
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SDVPCTR: Source Control in Vertical Porch Time (Page 0, BAOOh)

Inst / Para

Address

Parameter

RW

MIPI |Others

D[15:8]

(Non-MIPI) D7

D6

D5

D4 D3

D2

D1

DO

SDVPCTR

R/W | BAh |BAOOh

00h - -

PRG

PR1

PRO

NOTE: “-“ Don't care

Description

This command is used to control the output status of source driver, gate signals and VCOM in vertical

porch time.

PRG: the output status for gate signals in vertical porch time.

PRG

Gate Signals Status

0

Normal operation

1

VGLO

Note: Vertical Scan Lines+Vertical Porch Lines = multiple of 4 if PRG is set to “0".

( refer to command BDXXh, BEXXh and BFXXh ).

PRJ[1:0]: the output status for source driver in:vertical porch time.

PR[1:0]

Source-Output Status

00

AVDD

01

Off color

10

AVSS

11

Hi-Z

Restriction

Register
Availability

Status

Availability

Normal Mode On, Idle Mode Off, Sleep Out

Yes

Normal Mode On, Idle Mode On, Sleep Out

Yes

Partial Mode On,

Idle Mode Off, Sleep Out

Yes

Partial Mode On,

Idle Mode On, Sleep Out

Yes

Sleep In

Yes

Default

Status

Default Value

BAQOh

Power On Sequence

05h

S/W Reset

05h

H/W Reset

05h
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SGOPCTR: Source Driver Control (Page 0, BBOOh~BBO02h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

BBOOh 00h ISOPA3|ISOPA2 |ISOPAL |ISOPAQ |IGOPA3|IGOPA2 |IGOPAL IGOPAO
SGOPCTR R/W | BBh |BBO1h 00h - - - - IGOPB3|IGOPB2|IGOPB1|IGOPBO
BB02h 00h ISOPC3|ISOPC2|ISOPC1|ISOPCO|IGOPC3|IGOPC2|IGOPC1|IGOPCO

NOTE: “-“ Don't care

This command is used to control the bias current of GOP and SOP in different display mode.

ISOPA[3:0]: the bias current for source OP in normal / idle off mode.
ISOPCJ3:0]: the bias current for source OP in partial / idle off mode.

ISOPA[3:0] Bias Current ISOPA[3:0] Bias Current
ISOPCJ3:0] of Source OP ISOPCJ3:0] of Source OP
Oh Minimum 8h Medium Low
1h Minimum High 9h Medium
2h Small Low Ah Medium High
3h Small Bh Large Low
4h Small High Ch Large
5h Small Medium Low Dh Large High
6h Small Medium Eh Maximum Low
7Zh Small Medium High Fh Maximum
Description : ] §
IGOPA[3:0]: the bias currentfor source OP inmjnormal / idle off mode.
IGOPB[3:0]: the bias.current for source OP-in'idle on mode.
IGOPCJ3:0]: the-bias current for.source OP in partial / idle off mode.
IGOPA[3:0] . IGOPA[3:0] .
coroma) | JeSren | compo | Srere
IGOPC[3:0] IGOPC[3:0]
Oh Minimum 8h Medium Low
1h Small 9h Medium
2h Medium Low Ah Medium High
3h Medium Bh Large Low
4h Medium High Ch Large
5h Large Dh Large High
6h Large High Eh Maximum Low
7h Maximum Fh Maximum
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Registgr Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
BBOOh BBOlh BB02h
Default Power On Sequence 22h 02h 22h
S/W Reset 22h 02h 22h
H/W Reset 22h 02h 22h
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INVCTR: Inversion Driving Control (Page 0, BCOOh~BCO02h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
BCOOh 00h - - - - - NLA2 NLAL1 NLAO
INVCTR R/W | BCh |BCO1h 00h - - - - - NLB2 | NLB1 | NLBO
BCO2h 00h - - - - - NLC2 | NLC1 | NLCO
NOTE: “-“ Don’t care
This command is used to control the inversion mode for source driver.
NLA[2:0]: the inversion mode for source driver in normal / idle off mode.
NLBJ[2:0]: the inversion mode for source driver in idle on mode.
NLC[2:0]: the inversion mode for source driver in partial / idle off mode.
NLA[2:0], NLB[2:0], NLC[2:0] Inversion Mode for Source Driver
. 000 Column inversion
Description - -
001 1-dot.inversion
010 2-dot'inversion
011 3-dot inversion
100 4-dot inversion
101~111 reserved
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Re.gist.elr Normal Mode On, ldle‘Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
BCOOh (NLA) BCO1h (NLB) BC02h (NLC)
Default Power On Sequence 00h 00h 00h
S/W Reset 00h 00h 00h
H/W Reset 00h 00h 00h
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DPFRCTRZ1: Display Timing Control in Normal / Idle Off Mode (Page 0, BDOOh~BDO04h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
BDOOh 00h - - - - - - T1A9 | T1A8
BDO1h 00h T1A7 | T1A6 | T1AS5 | T1A4 | T1A3 | T1A2 | T1A1l | T1A0
VBPDA|VBPDA|VBPDA|VBPDA |VBPDA|VBPDA|VBPDA|VBPDA
BDO02h 00h
DPFRCTR1 | RW | BDh ! 6 > 4 3 2 1 0
VFPDA|VFPDA|VFPDA|VFPDA |VFPDA|VFPDA |VFPDA |VFPDA
h
BDO3h 00 7 6 5 4 3 2 1 0
BDO4h 00h - - - - - - PSELA PSgLA

NOTE: “-“ Don't care

Description

This command is used to set the display time of one scan line:(Hsync), the vertical blanking porch line,
and pixel clock frequency for display timing in normal / idle-off mode.

T1A[9:0]: the display time of one scan line in normal-/idle off mode:

. Display Time for One Scan Line
T1A[9:0] | No. of Pixel Clock R (Izixel Sloekezo M)
0d~256d - reserved
257d 258 12.90 s
258d 259 12.95 us
) : : (0.05 us/Step)
388d 389 19.45 us
) : . (0.05 us/Step)
1022d 1023 51.15 us
1023d 1024 51.20 us

VBPDA[7:0]: the-vertical back porch lines in normal / idle off mode.
VEPDAJ7:0]: the vertical front porch lines in normal / idle off mode.

VBPDAJ7:0] No. of Vertical Porch Line VFPDAJ[7:0] No. of Vertical Porch Line
00h~01h reserved 00h~01h reserved
02h 2 lines 02h 2 lines
03h 3 lines 03h 3 lines
: : (1 line/Step) : : (1 line/Step)
1Ch 28 lines 1Ch 28 lines
: : (1 line/Step) : : (1 line/Step)
FEh 254 lines FEh 254 lines
FFh 255 lines FFh 255 lines
PSELA[1:0]: the pixel clock frequency selection in normal / idle off mode.
PSELA[1:0] Divisor Condition
00h 1
01h 2
02h 4
03h 8
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The display frame frequency is decided by T1A[9:0] and this vertical porch lines as below.
20 MHz
Frame Rate = PSELA - - -
T1Ax (VBPDA + VFPDA + Vertical Scanning Lines )
The setting values of T1A[9:0, VBPDA[7:0] and VFPDA[7:0] to keep the width of vertical porch>1ms for
different display resolution are shown as below.
CGM[7:0] Display Default Value Default Value (VBPDA+VFPDA) | Frame rate
Description | Resolution T1A[9:0] us | VBPDA[7:0] | VFPDA[7:0] [ ms (Hz)
FEh 480x360 | 0363h (867d) | 43.40 | OCh (12d) 0Ch (12d) | 1.042 60.00
00h 480x640 | 01E3h (483d) | 24.20 | 18h (24d) 18h (24d) | 1162 60.06
28h 480x720 | 01B1h (433d) | 21.70 | 18h (24d) 18h (24d)~ | 1.042 60.00
50h 480x800 | 0184h (388d) | 19.45 | 1Ch (28d) 1Ch.(28d) |1.089 60.06
6Bh 480x854 | 016Ch (364d) | 18.25 | 1Dh (29d) 1Dh(29d). | 1.058 60.08
70h 480x864 | 0166h (358d) | 17.95 |, 20h{(32d) 20h (32d)- | 1.149 60.03
T1A[9:0] 2 101h (257d)
- VBPDA[7:0] 2 6, VFPDA[7:0] =2 6
Restriction . . . .
VBPDA[7:0]+VFPDA[7:0]+Vertical Scan Lines = multiple of 4.if PRG="0"
Status Availability
Normal Mode On, ldle Mode-Off,\Sleep Out Yes
Register Normal-Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode\On, ldle-Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status BDOOh, BDO1h BDO02h BDO3h BD04h
(T1A) (VBPDA) (VEPDA) (PSELA)
Default Power On Sequence 01h, 84h 1Ch 1Ch 00h
S/W Reset 01h, 84h 1Ch 1Ch 00h
H/W Reset 01h, 84h 1Ch 1Ch 00h
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DPFRCTR2: Display Timing Control in Idle On Mode (Page 0, BEOOh~BEOQ4h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
BEOOh 00h - - - - - - T1B9 | T1B8

BEO1h 00h T1B7 | T1B6 | T1B5 | T1B4 | T1B3 | T1B2 | T1B1 | T1BO

VBPDB|VBPDB|VBPDB|VBPDB |VBPDB |VBPDB |VBPDB |VBPDB

BEO2h 00h
DPFRCTR2 RW | BEh 7 6 5 4 3 2 1 0
vFPDB |VFPDB |vFPDB |vFPDB |VFPDB |VFPDB |VFPDB |VFPDB
h
BEO3h 00 ; s c . ! ) . 0
BEO4h 00h - . i i i . PSELB PSgLB

NOTE: “-“ Don't care

This command is used to set the display time of one scan line:(Hsync), the vertical blanking porch line,
and pixel clock frequency for display timing in idle on made:

T1BJ[9:0]: the display time of one scan line inidle on.mode.

. Display Time for One Scan Line
T1B[9:0] | No. of Pixel Clock R (Izixel Slockezo Min)
0d~256d - reserved
257d 258 12.90 s
258d 259 12.95 us
) : : (0.05 us/Step)
388d 389 19.45 us
) : . (0.05 us/Step)
1022d 1023 51.15 us
1023d 1024 51.20 us

VBPDB(7:0]: the-vertical back porch lines in idle on mode.
VFEPDBJ7:0]: the vertical front porch lines in idle on mode.

Description VBPDBJ7:0] No. of Vertical Porch Line VFPDBJ7:0] No. of Vertical Porch Line
00h~01h reserved 00h~01h reserved
02h 2 lines 02h 2 lines
03h 3 lines 03h 3 lines
: : (1 line/Step) : : (1 line/Step)
1Ch 28 lines 1Ch 28 lines
: : (1 line/Step) : : (1 line/Step)
FEh 254 lines FEh 254 lines
FFh 255 lines FFh 255 lines

PSELBJ1:0]: the pixel clock frequency selection in idle on mode.

PSELBJ[1:0] Divisor Condition
00h 1
01h 2
02h 4
03h 8
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The display frame frequency is decided by T1B[9:0] and this vertical porch lines as below.
b it 20MHz
escription
Frame Rate = PSELB - - -
T1Bx (VBPDB+ VFPDB + Vertical Scanning Lines )
T1B[9:0] 2 101h (257d)
Restriction VBPDBJ7:0] =2 6, VFPDB[7:0] 2 6
VBPDBJ7:0]+VFPDBJ[7:0]+Vertical Scan Lines = multiple of 4 if PRG="0"
Status Availability,
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status BEOOh, BEO1h BEO2h BEO3h BEO4h
(T1B) (VBPDB) (VEPDB) (PSELB)
Default Power On.Sequence 01h, 84h 1Ch 1Ch 00h
S/W Reset 01h,.84h 1Ch 1Ch 00h
H/W Reset 01h, 84h 1Ch 1Ch 00h
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DPFRCTR3: Display Timing Control in Partial / Idle Off Mode (Page 0, BFOOh~BF04h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
BFOOh 00h - - - - - - T1C9 | T1C8
BFO1h 00h T1C7 | T1C6 | T1C5 | T1C4 | TAC3 | T1C2 | T1C1 | T1CO
VBPDC|VBPDC|VBPDC|VBPDC|VBPDC|VBPDC|VBPDC|VBPDC
BFO02h 00h
DPFRCTR3 | RW | BFh ! 6 > 4 3 2 1 0
BFO3h 0oh VFPDC|VFPDC|VFPDC|VFPDC|VFPDC|VFPDC|VFPDC|VFPDC
7 6 5 4 3 2 1 0
BF04h 00h - - - - - - PSELC PSgLC

NOTE: “-“ Don't care

This command is used to set the display time of one scan line:(Hsync), the vertical blanking porch line,
and pixel clock frequency for display timing in partial / idle off.

T1C[9:0]: the display time of one scan line in partial /-idle off mode.

. Display Time for One Scan Line
T1C[9:0] | No. of Pixel Clock R (Izixel Sloekezo M)
0d~256d - reserved
257d 258 12.90 s
258d 259 12.95 us
) : : (0.05 us/Step)
388d 389 19.45 us
) : . (0.05 us/Step)
1022d 1023 51.15 us
1023d 1024 51.20 us

VBPDC[7:0]: the-vertical back porch lines in partial / idle off mode.
VEPDC]J7:0]: the vertical front porch lines in partial / idle off mode.

Description VBPDC[7:0] No. of Vertical Porch Line VFPDC[7:0] No. of Vertical Porch Line
00h~01h reserved 00h~01h reserved
02h 2 lines 02h 2 lines
03h 3 lines 03h 3 lines
: : (1 line/Step) : : (1 line/Step)
1Ch 28 lines 1Ch 28 lines
: : (1 line/Step) : : (1 line/Step)
FEh 254 lines FEh 254 lines
FFh 255 lines FFh 255 lines
PSELCI1:0]: the pixel clock frequency selection in partial / idle off mode.
PSELCI1:0] Divisor Condition
00h 1
01h 2
02h 4
03h 8
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The display frame frequency is decided by T1C[9:0] and this vertical porch lines as below.
b it 20MHz
escription
Frame Rate = PSELC - - -
T1Cx (VBPDC+ VFPDC+ Vertical Scanning Lines )
T1C[9:0] 2 101h (257d)
Restriction VBPDC[7:0] 2 6, VFPDC[7:0] 2 6
VBPDC[7:0]+VFPDCJ7:0]+Vertical Scan Lines = multiple of 4 if PRG="0"
Status Availability,
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status BFOOh, BFO1h BFO2h BFO3h BF04h
(T1C) (VBPDC) (VEPDC) (PSELC)
Default Power On.Sequence 01h, 84h 1Ch 1Ch 00h
S/W Reset 01h,.84h 1Ch 1Ch 00h
H/W Reset 01h, 84h 1Ch 1Ch 00h
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DPTMCTR12: Display Timing Control 12 (Page 0, CCO0h~CCO02h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
LVGL
00h - - - e -
CCooh SEL H FHN | LR_H
DPTMCTR12 RW | CCh ccoln 00h CLW CLw CLW CLwW CLW CLW CLw CLW
“H7 | H6 | H5 | H4 | H3 | H2 | H1L | HO
CCO02h 00h FTI_H7|FTI_H6 |FTI_H5|FTI_H4|FTI_H3|FTI_H2|FTI_H1|FTI_HO

NOTE: “-“ Don'’t care

This command is used to control display timing for VGSW|[3:0]="1100".

LVGL_SEL: select LVGL voltage level.

LVGL_SEL LVGL Voltage
0 VGLX
1 VGL_REG
FHN: select gate signal mode.
FHN Gate Signal Mode
0 Non-overlape mode
1 Overlap mode
LR: output signal control for XXXX_R< XXXX_ L swap.
pad Name Output Signal
LR="0" LR="1"
STP_O STR_O STP _E
CK.O CK.O CK E
CKB. O CKB 'O CKB E
Description (L SRCL AW R
BW L BW L BW_R
STP_E STP E STP O
CK E CK E CK O
CKB_E CKB_E CKB_O
FW_R FW_R FW_L
BW R BW_R BW L
CLW _H[7:0]: delay time for CK_O/E and CKB_O/E signals
CLW_HJ[7:0] No of Clock Delay Time
00h 0 0.00us
01lh 1 0.05pus
02h 2 0.10us
: : . (0.05us/Step)
50h 80 4.00us
: : . (0.05us/Step)
FDh 253 12.65us
FEh 254 12.70us
FFh 255 12.75us
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FTI_H[7:0]: delay time for STP_O/E signals
FTI_H[7:0] No of Clock Delay Time
00h 0 0.00us
01lh 1 0.05us
02h 2 0.10us
Description : : : (0.05us/Step)
50h 80 4.00us
: : : (0.05us/Step)
FDh 253 12.65us
FEh 254 12.70us
FFh 255 12.75us
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep:Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep.In Yes
Status Default Value
CCO00h CCO01h (CLW H) CCO02h (FTI_H)
Default Power On-Sequence 01h 50h 50h
S/W Reset 01lh 50h 50h
H\WV-Reset 01lh 50h 50h
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LEDCTRDP: Control for LEDPWM/LEDON Pins (Page 0, DOOOh)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
LEDCTRDP rw | oon 1oooon 00h ) ) LEDON | LEDON |LEDPW | CLED |PWAV—E{LEDPW
R POL |M OEB] VOL |NH-SE| POL

NOTE: “-“ Don't care

LEDPWM pins.
LEDONR: the On/Off control for LEDON pin.
LEDONR LEDONPOL Status of LEDON Pin
0 0 Keep “Low”
0 1 Keep “High™
1 0 Keep “High”
1 1 Keep'‘Low”

LEDONPOL: the PWM active polarity-forLEDON pin.

LEDONPOL . Po_larlty of LEDON P.ln :
Lit Period Non-lit Period
0 High Low
1 Low High

LEDPWM OEB: the enable control for LEDPWM pins.

This command is used to control the voltage level, driving ability and active polarity of LEDON and

C[1:0] LEDPWM-OEB=0
- LEDPWM_OEB=1
(Command 5500h) LEDPWMPOL=0 | LEDPWMPOL=1 -
Description 00, CABC off High (100% duty) Low (100% duty) Hi-Z
01, Ul mode
- PWM waveform PWM waveform .
10, Still mode . . . Hi-Z
- (active high) (active low)
11, Moving mode
CLED_VOL: the voltage level for LEDON and LEDPWM pins.
This bit is valid when (1) DSTB_SEL=Low or (2) DSTB_SEL=High, VDDI=1.65~3.3V and VSEL=High .
For other conditions, the output voltage level is DIOPWR depend on VDDI input voltage and VSEL (refer
to the section Pin Description for VSEL pin).
CLED_VOL Voltage Level of LEDON/LEDPWM Pins
0 VSSI to VDDI
1 VSSI to VDDA
LEDPWPOL.: the PWM active polarity for LEDPWM pin.
LEDPWPOL : Pol_arlty of LEDPWM Eln :
Lit Period Non-lit Period
0 High Low
1 Low High
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
D0O00N
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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DIMCTR: Dimming Control for LABC and CABC (Page 0, D200h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
DIMCTR R/W | D2h |D200h 00h - - - - SEL_IN |SEL_DE - -
NOTE: “-* Don’t care
This command is used to control the dimming method for LABC/CABC for display brightness.
SEL_IN: the rising dimming type for display brightness change by LABC function.
SEL_IN Rising Dimming Type for LABC
0 “Fixed Time” type
1 “Fixed Slope” type
Description
SEL_DE: the falling dimming type for display brightness change by LABC function.
SEL DE Falling Dimming Type for LABC
“Fixed Time” type
1 “Fixed Slope” type
Restriction -
Status Availability
Naormal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal\Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On, Idle Mode-Off, Sleep Out Yes
Partial Mode On, Idle Mode-On, Sleep Out Yes
Sleep In Yes
Default Value
Status
D200h
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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DIMCTRDP1: Display Brightness Dimming Control 1 for LABC and CABC (Page 0, D300h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
DIMCTRDP1 R/W | D3h |D300h 00h DM_IN3 |DM_IN2 | DM_IN1 | DM_INO [DM_DE3|DM_DE2|DM_DE1[DM_DEO

NOTE: “-“ Don't care

This command is used to control the time per dimming step for fixed-time / fixed-slope type dimming
method which used for display brightness change by LABC and CABC.

DM_IN[3:0]: the time of each rising dimming step for Fixed-Time type and Fixed-Slope type.
DM_DE[3:0]: the time of each falling dimming step for Fixed-Time type and Fixed-Slope-type.

. Time of Rising ) Time of Rising
DM_IN[3:0] Dimming Step DM_DE[3:0] Dimming-Step
o Oh 1 frame Oh 1 frame
Description 1h 2 frames 1h 2 frames
2h 3 frames 2h 3 frames
Bh 12-frames Bh 12 frames
Ch 13 frames Ch 13 frames
Dh 14 frames Dh 14 frames
Eh~Fh reserved Eh~Fh reserved
Restriction s
Status Availability
Normal Mode On, ldle Mode Off, Sleep Out Yes
Register Normal Mode On, ldle-Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
D300h (DM_IN, DM _DE)
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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DIMCTRDP2: Display Brightness Dimming Control 2 for LABC and CABC (Page 0, D400h)
Address Parameter
inst/Para RW MIPI |Oth DI15:8] D7 D6 D5 D4 D3 D2 D1 DO
1 (Non-MiPI)
DIMCTRDP2 R/W | D4h |D400h 00h - - - - - DMSTP [DMSTP | DMSTP
L2 L1 _LO

NOTE: “-“ Don't care

for display brightness change by LABC and CABC.

CABC.
DMSTP_L[2:0] Total Steps of Rising/Falling Dimming
Oh 2 steps
1h 4 steps
2h 8 steps
3h 16'steps
4h 32 steps
5h 64 .steps
6h 128 steps
7h 256 steps

CABC is set to“Off-Mode™ and “Ul-Mode”.

Fixed-Time Type dimming in Off-Mode'and Ul-Mode

This command is used to control the total dimming steps for fixed-time type dimming method which used

DMSTP_L[2:0]: the total rising/falling dimming steps for Fixed-Time type in Off-Mode_and, Ul-Mode of

Note: The setting of DMSTP-L[2:0] is available when dimming type-is set to “Fixed-Time” type and

dimming step is 4 frames and 128 total dimming steps.

Example 2:

dimming step is 5 frames and 16 total dimming steps.

Description Total rising steps are Total falling steps are
< p determined by DMSTP_L[2 : 0] determined by DMSTP_L[2 : 0]
4 ) > 4 DI
Target PWM Duty Present PWM Duty '
> >
2 2
3
a a
= =
z g
Present PWM Duty| ¢
' : ] Target PWM Duty
> - —
DM_IN[3 : 0] DM_DE[3 : 0]
» »
> >
Time (Unit: Frame) Time (Unit: Frame)
Example 1:

DM_IN[3:0] is set to 0x03 and DMSTP_L[2:0] is set to 0x06, this means that the time of each rising
So the total dimming time length is 128x4=512 frames for LABC and CABC Off-Mode/Ul-Mode.
DM_DE[3:0] is set to 0x04 and DMSTP_L[2:0] is set to 0x03, this means that the time of each falling

So the total dimming time length is 16x5=80 frames for LABC and CABC Off-Mode/UI-Mode.
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
D400h(DMSTP:.L)
Default Power On Sequence 04h
S/W Reset 04h
H/W Reset 04h
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DIMCTRDP3: Display Brightness Dimming Control 3 for LABC and CABC (Page 0, D500h)
Address Parameter

Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO

(Non-MIPI)
DIMCTRDP3 rw | osh losoon 00h STEP | STEP | STEP | STEP | STEP | STEP | STEP | STEP
IN3 | N2 | N1 | INo | DE3 | DE2 | DE1 | DEO

NOTE: “-“ Don't care

This command is used to control the brightness change per step for fixed-slope type dimming method
which used for display brightness change by LABC and CABC.

STEP_IN[3:0]: the increment of PWM duty for rising dimming for Fixed-Slope type.

STEP_DE[3:0]: the decrement of PWM duty for falling dimming for Fixed-Slope type.
Increment of Decrement of
STEP_IN[3:0] PWM Duty STEP_DE[3:0] PWM DUty

Oh reserved 0Oh reserved
1h 1 1h 1

2h 2 2h 2

3h 3 3h 3

Dh 13 Dh 13

Eh 14 Eh 14

Fh 15 Fh 15

Note: The setting 'of STEP_IN[3:0] and-STEP_DE[3:0] are available when dimming type is set to
“Fixed-Slope” type:

Fixed-Slope Type dimming

Ceserpton || S Fating omming |
P ris:-:)gt g:)nr::t';gt time are Total falling dimming time are
A H i ‘ A not constant.
' ¢ > Target PWM Duty :
Present PWM Duty *
:; : E S | sTEP_PEB: 0§
3 i Tl 3
2 - DMIN3 : 0] s
: ; :
Present PWM Duty --iéTEP_IN[z 1 0] :
..... - ' E Target PWM Duty
DM_DE[3: 0]
Time (Unit: Frame) g Time (Unit: Frame) g
Example 1:
DM_IN[3:0] is set to 0x03 and STEP_IN[3:0] is set to OXOE, this means that the PWM duty will increase
14 (around 14/256=5.47%) per 4 frames until the PWM duty reaches target PWM duty.
Example 2:
DM_DE[3:0] is set to 0x06 and STEP_DE[3:0] is set to 0x05, this means that the PWM duty will decrease
5 (around 5/256=1.95%) per 7 frames until the PWM duty reaches target PWM duty.
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
D500h (STEPZIN, STEP,\DE)
Default Power On Sequence 11h
S/W Reset 11h
H/W Reset 11h
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DIMCTRCBZ2: Display Brightness Control 1 for LABC and CABC (Page 0, DD0OOh)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
DIM_ | DIM_ | DIM_ DIM_ | biM_ | DIM_
DIMCTRCB2 R/W | DDh |DDOOh 00h - STEP_ | STEP | STEP_ - STEP_ | STEP_ | STEP_
MOV2 | Mov1|] MOVo STILL2 | STILLL | STILLO

NOTE: “-“ Don't care

This command is used to control the total dimming steps for fixed-time type dimming method which used
for display brightness change by LABC and CABC (Moving-Mode and Still-Mode respectively).
DIMSTEP_MOVI[2:0]: the total rising/falling dimming steps in Moving-Mode of CABC.

DIMSTEP_STILL[2:0]: the total rising/falling dimming steps in Still-Mode of CABC.
. Total Steps of . Total Steps of
DIMSTEP_MOV[2:0] Rising/Falling Dimming DIMSTEP_STILL[2:0] Rising/Falling Dimming
Oh 2 steps 0Oh 2 steps
1h 4 steps 1h 4 steps
2h 8 steps 2h 8 steps
3h 16.steps 3h 16 steps
4h 32 steps 4h 32 steps
5h 64 steps 5h 64 steps
6h 128 steps 6h 128 steps
7h 256 steps 7h 256 steps

Note: The setting of DM_STEP_MOV[2:0].is available when dimming type is set to “Fixed-Time” type and
CABC is set to-“Moving-Mode”. The setting of DM_STEP_STILL[2:0] is available when dimming type is

Description o - . : Fr A\ "
set-to “Fixed-Time” type and\CABC-is set to “Still-Mode”.
Fixed-Time Type dimming in Moving-Mode
Rising Dimming Falling Diming
Total rising steps are determined Total falling steps are determined
by DIM_STEP_MOV/[2:0] by DIM_STEP_MOV[3:0
A < > A —
N "% Target PWM Duty :
Present PWM Duty:
z ES
=] p=]
a a
= =
: :
Present PWM Dut E é :
54_’; M Target PWM Duty
DM_IN[3:0] DM_DE[3:0]
Time (Unit: Framee) Time (Unit: Frame)
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Fixed-Time Type dimming in Still-Mode

Rising Dimming Falling Diming

Total rising steps are determined Total falling steps are determined
by DIM_STEP_STILL[2:0] by DIM_STEP_STILL[3:0]
A < & A —
h

Target PWM Duty H
Present PWM Duty *

PWM Duty (%)
PWM Duty (%)

[]
Present PWM DutyI H
[] .

Target PWM Duty

o Bad g
Description I e
escriptio DM_IN[3:0] DM~ DE[3:0]
Time (Unit: Framee) Time\(Unit: Frame)
Example 1:

DM_IN[3:0] and DM_DE[3:0] are set to 0x05'and DIM. STEP_MOV[2:0] is set to.0x01, this means that
the time of each rising/falling dimming.step is 6 frames and 4 total dimming steps.

So the total dimming time length is/4x6=24 frames for LABC and CABC Moving-Mode.

Example 2:

DM_IN[3:0] and BM_ DE[3:0] aresetto-0x01 and DIM_STEP_STILL[2:0]\is set-to 0x06, this means that
the time_ of each rising/falling-dimming step is 2 frames and-128-total-dimming steps.

So the total dimming time.length is 128x2=256 frames for LABC'and CABC Still-Mode.

Restriction -
Status Availability
Normal Mode On, Idle’Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
DDO0Oh (DIM_STEP_MOV, DIM_STEP_STILL)
Default Power On Sequence 44h
S/W Reset 44h
H/W Reset 44h
2/25/2011 48 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,
fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such

information.




¢ NGVAT

EK PRELIMINARY NT35510
PWMOFFDP: Offset Compensation for LEDPWM Pin (Page 0, DEOOh)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
PWM_D |PWM_D |PWM_D |PWM_D |PWM_D
PWMOFFDP R/W | DEh |DEOOh 00h - - - |uTY_OF|UTY_OFJuTY_OF|UTY_OF|UTY_OF
FSET4 | FSET3 | FSET2 | FSET1 | FSETO
NOTE: “-* Don’t care
This command is used to compensate the effective PWM duty for LEDPWM pin.
PWM_DUTY_OFFSET[4:0]: compensate the effective PWM duty for LEDPWM pin.
PWM DUTY OFFSET[4:0] PWM Duty Offset
Description oh *0
P 1h +1
3h +30
4h +31
Restriction -
Status Availability
Normal-Mode On;.ldle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode-On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep/Out Yes
Partial Mode On; 1dle Mode On, Sleep-Out Yes
Sleep'In Yes
Default Value
Status
DEOOh (PWM_DUTY_OFFSET)
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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PWMFRCTR: PWM Frequency Control for LEDPWM Pin (Page 0, EOOOh~EQ02h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
E000h 00h - - - - - - - PWMF
PWMFRCTR | RW | EOh E001h ooh pwM | pPwm | Pwm | Pwm | Pwm | PWM | PWM | PWM
DIV7 | DIv6 | DIV5 | DIv4 | DIV3 | DIV2 | DIVl | DIVO
NOTE: “-“ Don't care
This command is used to control the PWM clock frequency for LEDPWM pin.
PWME: select the internal frequency source Fosc for generating the PWM signals.
PWMF Fosc
0 5 MHz
1 10 MHz
PWMDIV[7:0]: the PWM frequency for LEDPWM pin.
PWM Frequency = Fosc
256 x PWMDIV{7.: 0]
Description PWME = “0” PWME = 71"
PWMDIV[7:0] PWM- Frequency PWMDIV[7:0] PWM Frequency
00h Setting Disabled 00h Setting Disabled
0lh 19.53 KHz 01h 39.06 KHz
02h 9.77 KHz 02h 19.53 KHz
03h 6.51 KHz 03h 13.02 KHz
FCh 77.50 Hz FCh 155.01 Hz
FDh 77.20 Hz FDh 154.40 Hz
FEh 76.89 Hz FEh 153.79 Hz
FFh 76.59 Hz FFh 153.19 Hz
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
E000h (PWMF) E001h (PWMDIV)
Default
Power On Sequence 00h 0l1h
S/W Reset 00h 01lh
H/W Reset 00h 01h
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FCBRTCB: Force Display Brightness for CABC (Page 0, E100h~E101h)
Address Parameter

Inst / Para RW :

MIPI |Others DI15:8] D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

FORCE_
E100h 00h - - - - - - CABC_
FCBRTCB R/W | Elh PWM
FORCE_|FORCE_|FORCE_|FORCE_|FORCE_|FORCE_|FORCE_JFORCE_
E101h 00h CABC_ | cABC_ | CABC_|CABC_ | CABC_|CABC_ | CABC_ | CABC_
DUTY7 | DUTY6 | DUTY5 | DUTY4 | DUTY3 | DUTY2 | DUTY1 | DUTYO

NOTE: “-“ Don'’t care

This command is used to force the CABC display brightness regardless the display content.

FORCE_CABC_PWM: force the CABC display brightness as the setting.of FORCE_CABC _DUTY[7:0].

Bit Description Value
FORCE C “0™: Force .CABC PWM duty di§able. CABC PWM duty
ABC PVV Force CABC PWM duty is decided by CABC algorithm.

M enable/disable ‘1" Force'\ CABC'PWM duty enable. CABC PWM duty

is set by FORCE_CABC DUTY[7:0].

Display Brightness of CABC

FORCE_CABC_DUTY][7:0]: the'setting display brightness of CABC when-EORCE_CABC_PWM="1".
FORCE_CABC_DUTY[7:0]

Oh Off
1h 2/256
2h 3/256
FDh 254/256
FEh 255/256
Description FFh 1
Value: 0x00
DBVJ[7 : 0]
(WRDISBV)
LABC PWM
CABC PWM
FORCE_CABC_DUTY[7: 0]
FORCE_CABC_PWM
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
E100h (FORCE_CABC_PWM)~ | E101h (FORCE_CABC_DUTY)
Default Power On Sequence 00h FFh
S/W Reset Q0h FFh
H/W Reset 00h FFh
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BRTCBUI: Display Brightness Control for CABC Ul-Mode (Page 0, E200h~E203h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

E200h 00h cABC_ul|caBc_ul|caBc_ul|caBc_ui|casc_ul|casc_ut|caBc_ui|casc_ul
_pwmMo7 | Pwmoe | Pwmos ] Pwmos | Pwmoz | Pwmoz | Pwmo1 | Pwmoo
E201h 00h cABC_Ul|caBc_ui|caBc_ui|caBc_ui|caBc_ui|caBc_ui|caBc_ul|caBC ul
BRTCBUI rw | E2n _pwM17| pwmie ]| pwmis] Ppwmi4 ]| pwmiz | Pwmiz | Pwmil | PwMm10
E202h 00h cABC_Ul|caBc ui|caBc uifcaBc ui|caBc ui|caBc ui|cABC ul|cABC Ul
_pwmM27 | Pwm26 | Pwm2s] Pwm24 | Pwm23 | Pwm22 | Pwm21 | PwM20
E203h 00h cABC Ul|caBc ul|caBc ul|caBc ui|casc ul|casc ui{caBc ui|casc ul
_Pwm3a7 | _pwmas | Pwmas | Pwms4a | Pwmss ] pwma2 | Pwm31 | PwM30

NOTE: “-“ Don't care

This command is used to control the display brightness corresponding to different gamma algorithm in
CABC Ul-Mode.
The CABC Ul-Mode is used to keep the good display‘quality and'brightness, so the variance s of display
brightness and estimated gamma curve are small. In other words, base on different image content, the
CABC function will determine a better display, brightness, and-estimated gamma curve in order to keep
the approximated display brightness and quality.

The display brightness can be caleulated /by below.

Description
. . AB I PWMnN[7.: €
Display Brightness = QABOSEE [7:0]+
256
Forexample:
If CABC_UI_PWMO[7:0}is set to-0xF3; the.display brightness for this setting will be
DisplayBrightness = kil ~95.3%
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
E200h E201h E202h E203h
Default Power On Sequence F3h ECh E7h DFh
S/W Reset F3h ECh E7h DFh
H/W Reset F3h ECh E7h DFh
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BRTCBSTL: Display Brightness Control for CABC Still-Mode (Page 0, E300h~E309h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

E300h 0oh CABC_|CABC_|CABC_|CABC_|cABC_ |cABC_|caBc_ |caBc_
PWMO07 | PWMO06 | PWMO5 | PWMO04 | PWMO03 | PWMO02 | PWMO1 | PWMOO

E301h 0oh CABC_|caBc_|caBc_|caBc_ |caBc_|cABC_|cAaBC_|CABC_
PWM17 | PWM16 | PWM15 | PWM14 | PWM13 | PWM12 | PWM11 | PWM10

E302h 00h CABC_ | CABC_|CABC_|cCABC_|cABC_|cABC_|caBc_|caBc_
PWM27 | PWM26 | PWM25 | PWM24 | PWM23 | PWM22 | PWM21 | PWM20

E303h 0oh CABC_|caBC_|caBc_|cABC_|cAaBC_|CcABC {cCABC_|CABC_
PWM37 | PWM36 | PWM35 | PWM34 | PWM33 | PWM32 | PWM31 | PWM30

E£304h 0oh CABC_ | CABC_ | CABC_ | CABC_|cABC | CABC_|CABC. |cABC_
BRTCBSTL rw | E3n PWMA47 | PWM46 | PWM45 | PWM44 | PWM43 | PWMA42 | PWM41 | PWM40
E£305h 00h CABC_ | CABC_ | cABc~| CABC~ | CABC | | CABC_ | CABC_ |CABC_
PWM57 | PWM56 | PWM55 | PWM54 | PWM53 | PWM52 | PWM51 | PWM50

E306h 00oh CABC_ [CABC_ | CABGC_ | cABC—|cABC_|cAaBC_|caBc_|caBc_
PWMG67.] PWM66 | PWM6E5 | PWM64 | PWM63 |PWM62 | PWM61 | PWM6E0

E307h ooh CABC.\|'CABG. | cABC_ | cABG: | cABC. [caBC_|caBC_|caBc
PWM77.|PWM76 | PWM75 | PWM74 | PWUM73 | PWM72 | PWM71 | PWM70

LW/ 00h CABC_ | cAaBC_{cABC_ |cABc_ |caBc |caBc_|caBc_ |caBc_
PWM87 | PWM86 | PWM85 | PWM84 }PWM83 | PWM82 | PWMB1 | PWM80

AN 00oh cABC. |caBC. | cABC | CABC | cABC_|cAaBC_|caBc_|caBc_
PWM97 | PWM96 | PWM95 | PWM94 | PWMI3 | PWM92 | PWM91 | PWM90

NOTE: “-*Don'’t care

This command is used'to set the display brightness corresponding to different gamma algorithm in CABC
Still-Mode.

Base-on'different' image content, the CABC function will determine a better display brightness and
estimated.gamma curve in order to keep the approximated display brightness and quality.

The display brightness can be calculated by below.

Description Display Brightness = CABC_PWMnN[7:0]+1
256
For example:
If CABC_UI_PWMO[7:0] is set to 0x99, the display brightness for this setting will be
Display Brightness = 153+1 ~60.2%
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
E300h|E301h|E302h [E303h |E304h [E305h|E306h [E307h |E308h{E309h
Default Power On Sequence | F3h | D9h | CCh [ COh | B3h" |"A6h |99h | 99h { 99h | 95h
S/W Reset F3h | D9h | CCh [ COh [¢B3h\ |, /A6h |.\99h.'| 99h [ 99h | 95h
H/W Reset F3h | D9h | CCh {"COh [ B3h | A6h~-{ 99h [ 99h [ 99h [ 95h
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BRTCBMOV: Display Brightness Control for CABC Moving-Mode (Page 0, EA00h~E409h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
CABC_|caBC_|caBc_|cABC_|cABC_|cCABC_|cABC_|CABC_
E400h 00h mMov_ | mov_ | mov_ | mov_ | mov_ | mov_ | mov_ | MOV_
PWMO7 | PWMO06 | PWMO5 | PWMO04 | PWMO03 | PWMO02 | PWMO1 | PWMOO
CABC_|caBc_|caBc_|caBc_|caBc_|caBc_|cAaBC_|cABC_
E401h 00h MOV_ | MOV_ | MOV_ | MOV_ | MOV_ | MOV_ | MOV_ | mov_
PWM17 | PWM16 | PWM15 | PWM14 | PWM13 | PWM12 | PWM11 |PWM10
CABC_|cAaBC_|cAaBC_|cABC_|cABC_|CABC _|cCABC_|CABC_
E402h 00h Mov_ | mov_ | mov_ | mov_ | Mov_ | MoV_ | |\MOV. | MOV_
PWM27 | PWM26 | PWM25 | PWM24 | PWM23\| PWM22 | PWM21.|PWM20
CABC_|caBc_|caBc_|caBc ‘|caBC_[CABC. [cABC_ |CABC_
E403h 00h mov_ | mov_ | mov_ |'mov_ | mov.. | mov | mov_ | Mov_
PWM37 | PWM36 | PWM35 | PWM34 | PWM33 | PWM32 | PWM31 | PWM30
CABC_ |.cABC_ | cAaBC_ | cABe_JCABC_|CABC_|CABC_|CABC_
E404h 00h MOV | MOV_-| MQV_-|-MOV_ | MOV }-MOV_ | MoVv_ | mov_
BRTCBMOV rw | Ean PWM47 | PWM46 | PWM45 | PWM44 [PWMAS |PWMA42 | PWM41 | PWM40

caBcC | caBc_ | caBc_|emBc.|casc. |'caBer |caBc_ |caBc
E405h 00h mov_ | mov_ | mov—mov_ |\mov_“mov_ | mov_ | mov_
PwMs7 | Pwmse | Pwimss | pwmsa | Pwmss | Pwms2 | Pwmsi |Pwmso

caBc. | cac | caBc | eaBc_|caBc_|caBc_|caBc_|caBc_
E406h 00h mov_ | 'mov_\J-mov_ | mov_ | mov_ | mov_ | mov_ | mov_
pwme7 [Pwmes | Pwimss | Pwmsa | Pwmes | Pwme2 | Pwme1 | PwMeo

caBC—}caBc_|casc_|casc_|casc_|casBc_|casc |casc_
E407h 00h mov_ | mov_ | mov_ | mov_ | mov_ | mov_ | mov_ | mov_
pwM77 | Pwm76 | PWim75 | PWM74 | PWM73 | PWM72 | PWM7L | PWM70

caBC_|caBc_|caBc_|caBc_|caBc_|caBc_|casc_|caBc_
E408h 00h mov_ | mov_ | mov_ | mov_ | mov_ | mov_ | mov_ | mov_
Pwms7 | Pwmse | Pwmss | Pwms4 | Pwmss | Pwms2 | Pwimst | PwMso

caBC_|caBc_|caBc_|caBc_|caBc_|caBc_|casc_|caBc_
E409h 00h mov_ | mov_ | mov_ | mov_ | mov_ | mov_ | mov_ | mov_
PWM97 | Pwm96 | Pwm9s | PwM94 | PwMa3 | Pwme2 | PwMI1 |PwMg0

NOTE: “-“ Don't care

Description

This command is used to set the display brightness corresponding to different gamma algorithm in CABC
Moving-Mode.

Base on different image content, the CABC function will determine a better display brightness and
estimated gamma curve in order to keep the approximated display brightness and quality.

The display brightness can be calculated by below.

CABC_MOV_PWMn[7:0]+1
256

Display Brightness =

For example:
If CABC_UI_PWMO[7:0] is set to 0xB3, the display brightness for this setting will be

179+1

Display Brightness = ~70.3%
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
E400h [E401h|E402h |E403h |[E404h{E405h|E406h |E407h |E408h [E409h
Default Power On Sequence | F3h | D9h | CCh [ COh {~B3h | .A6h |.99h| 99h | 99h | 95h
S/W Reset F3h | D9h | CCh{-COh\ | B3h [ \A6h-{'99h [ 99h [ 99h [ 95h
H/W Reset F3h | D9h.| CCh\| €Oh\| B3h'| A6h | 99h |-99h [ 99h | 95h
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AMOVCTR: Automatic Moving-Mode Detection Control (Page 0, E500h~E501h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
esoon| o0 | - | oere | oers | oera | oers | oer | vems | oero
AMOVCTR R/W | E5h
E501h 00h ) ) ) Mov | mov | mMov | Mov | MOV
SC4 SC3 SC2 SC1 SCO

NOTE: “-“ Don't care

5500h is “11").

MOVDET]6:0]: the frame memory updated rate for-Moving-Mode detection.
This setting is applied to set a period which-the driver IC-will monitor frame memaory updating rate each
specified period. This functionis turned off when MOVDET[6:0].is set to, “00h”.

This command is used to set the condition for automatic Moving-Mode selection for CABC.
The Moving-Mode means that the frame memory is continuously updated for displaying.. The CABC
function provides three CABC modes — Ul-Mode, Still-Mode and Moving-Mode. This function is only
available in Normal Display Mode (command NORON) with CABC mode-is-set to Still-Mode (C[1:0] of
command 5500h is “107). In other words, the “Moving-Mode Detection” function does not work when
CABC has been set in UI-Mode (C[1:0] of command 5500h.is “01") or Moving-Mode (C[1:0] of command

Description MOVDET[6:0] Detection Condition

Oh Moving-Mode detection disable
1h 2 frames
2h 3 frames
3h 4 frames
7Dh 126 frames
7Eh 127 frames
7Fh 128 frames

For example:

If MOVDET][6:0] is set to Ox0A, this means the driver IC will check frame memory updated rate each

10-frame time period..
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MOVSCJ4:0]: set the de-bounce times of frame memory updated each specified time.

There is an internal counter to calculate how many time does frame memory has been updated each
specified time period. If the frame memory has been updated (even only been updated one time) each
specified time length, the internal counter will increase 1. Otherwise, if the frame memory has not been
updated any time each specified time length, the internal counter will decrease 1.

Finally, if the value of internal counter larger than the value of MOVSC[4:0], the CABC mode will be
changed from “Still-Mode” to “Moving-Mode” automatically. If the value of internal counter equals to O,
the CABC mode will be changed from “Moving-Mode” to “Still-Mode”.

MOVSC[4:0] De-bounce Times

00h 1time

01h 2 times

02h 3 times

03h 4 times
Description 04h 5 times

1Dh 30 times

1Eh 31 times

1Fh 32 times

For example:

If host ‘s frame memory updated rate is once per 10 frames; then set MOVDET][7:0] to OxOA. And set
MOVSCJ4:0].as 0x06 for de-bounce 6-times to avoid-the non-moving frame memory writing be detected.
Whenever frame memory updated within each 10 frames, the internal’counter will increase 1. Until the
value of\internal counter-equal to 6 (MOVSC[4:0]), the CABC-mode will be changed from “Still-Mode” to
“Moving-Mode”-automatically.

However,.if the frame memory updated rate is 1-stopped per 12 frames, this means the frame memory
will be updated 0.83 time during 10 frames period (MOVDETI[6:0]), the internal counter will decrease 1
every 20 frames. Until\the value of-internal counter equals to 0, the CABC mode will be changed from
“Moving-Mode” to "Still-Mode”.

Restriction Only availahle in-Normal Display Mode with CABC mode is set in “Still-Mode”.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes

Default Value
Status
E500h (MOVDET) E501h (MOVSC)
Default Power On Sequence 00h 04h
S/W Reset 00h 04h
H/W Reset 00h 04h
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FHYSTCTR: Final Hsyteresis Result Control (Page 0, E600h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
SET HYST_ | HYST_ | HYST_ | HYST_
FHYSTCTR R/W | E6h |E600h 00h ysT - - - out_ | out_ | out_ | ouT_

VAL3 | VAL2 | VAL1 | VALO

NOTE: “-“ Don't care

This command is used to control the final hysteresis result for LABC.

SET_HYST: select the final hysteresis result regardless the internal hysteresis function_is enable or not.
HYST OUT VALJ[3:0]: set the final hysteresis result when SET HYST="1"

SET HYST HYST EN Final Hysteresis\Result
Q 0 HYST. WRJ3:0]
1 Internal hysteresis result
1 X HYST OUT VALJ[3:0]
SET HYST bit

nystenpgitl HYST_OUT_VAL[3: 0] bit }—

Description i :
-

Median .
1 Eit S pé~p| Hysteresis A
ilter Ly
2,
V ALl

Read FESV[15:0] bit

[ HYST_WR[3: 0] bit }— v

Read RD_HYST_OUT[3 : 0] bit

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
E600h (SET _HYST, HYST OUT VAL)
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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HYSTCTR: Internal Hsyteresis Function Control (Page 0, E700h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
HYSTCTR rw | e7n le700n 00h HYST_ ) ) ) HYST_ | HYST_ | HYST_ | HYST_
EN WR3 WR2 WR1 WRO
NOTE: “-“ Don’t care
This command is used to control the internal hysteresis function for LABC.
HYST_EN: enable/disable the internal hsyteresis function.
HYST_ WARJ3:0]: set the specified hysteresis result when HYST EN="0".
HYST EN Internal Hysteresis Function
0 Disable
1 Enable
The external host can set HYST_EN="0" to disable internal_hysteresis function .and do hysteresis by
external host itself. Based on the read value of register FFSV[15:0], 'the external host can write its
hysteresis result into HYST_WR[3:0] to specified the hysteresis result:
SET_HYST bit
Description HYsT Enbit [ HYST_OUT_VAL[3: 0] bit }—
Median g !
= e .o_sijB,’= Hysteresis ——p
Za
V Ll
Read FESV[15.:0] bit |,
/]
[ HYST_WR[3: 0] bit ]_ v
Read RD_HYST_OUT[3: 0] bit
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
E700h (HYST EN, HYST WR)
Default Power On Sequence 80h
S/W Reset 80h
H/W Reset 80h
2/25/2011 61 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,

fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such

information.




q NG®VATEK

PRELIMINARY NT35510
FLTCTR: Median Filter and Flicker Filter Control (Page 0, E800h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
MRF

FLTCTR R/W | E8h |E800h 00h BYS - - - FKP3 | FKP2 | FKP1 | FKPO

NOTE: “-“ Don't care

This command is used to control the internal Median Filter and internal Flicker Filter for LABC.

MRF_BYS: decide the value of register FSV[15:0] to pass or bypass the internal Median Filter.

MRF_BYS Value of FSSV[15:0]
0 FSV[15:0] proceeded by Median Filter
1 Equal to FSV[15:0]

FKP[3:0]: the averagin

time period for Flicker Filter.

FKP[3:0] Averaging Time Period:for. Flicker Filter
Oh 0.2 sec
1h 0.4 sec
2h 0.6 sec
: :(0.2 sec/Step)
Description Dh 2.8 sec
Eh 3.0 sec
Fh Reserved
NMFR_BYS bit ﬁ
e
swi
<p| Flicker
Removed - Medi
_g—pP-—] Viedian
Filter
CC[15 : 0] bit SW2
Read FSV[15 : 0] bit Read FFSV[15: 0] bit
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status

E800h (MRE-BYS, FKP)

Default Power On Sequence 00h

S/W Reset 00h

H/W Reset 00h
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WRALSV: Write Ambient Light Information (Page 0, ES00h~E902h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

E900h 00h LS7 LS6 LS5 LS4 LS3 LS2 LS1 LSO

WRALSV R/W | E9h |E901h 00h LS15 | LS14 | Ls13 | Ls12 | Ls11 | LS10 LS9 LS8
E902h 00h - - - - - - - ALS_W

NOTE: “-“ Don't care

This command is used to write the given ambient light information into LABC circuit.

LS[7:0]: the LSBs of ambient light information.

LS[15:0]: the MSBs of ambient light information.
ALS_W: send the ambient light information LS[15:0] into the internal circuit.
The step to write ambient light information LS[15:0]
Step 1: First, write the value into register LS[7:0] for updating.the LSBs of LS[15:0]-

Step 2: Second, write the value into register LS[15:8] for updating the MSBs of LS[15:0].

Step3: Finally, set the register bit ALS_W="1", then the value of LS[15:0] will be completely send into the

External Ambient
Light Sensor

internal circuit. The bit ALS_W-becomes “0” after\LS[15:0] is written.completely.

Description
v
External A/D
Converter or Other
Circuit Read ALSV[15 : 0] bit

: , Flicker
Verereonsncannas LS[15 : 0] bit

Through Interface elnoe

CC[15: 0] bit
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
E900h, E901h (LS) E902h (ALS W)
Default Power On Sequence 0000h 00h
S/W Reset 0000h 00h
H/W Reset 0000h 00h
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RDBRTDPL: Read Display Brightness from LABC (Page 0, EA0Oh)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

RDBRTOPL R ean |EAcon 00h RDPWM|RDPWM|RDPWM|RDPWM |RDPWM |[RDPWM |RDPWM |RDPWM

L7 _L6 _L5 _L4 L3 L2 L1 _LO

NOTE: “-“ Don't care

RDPWM_L[7:0]: the display brightness value from LABC block.

RDPWM L[7:0]

PWM Duty for Display from LABC

This command is used to read the display brightness value which proceeded by LABC blocks.

00h Off
0lh 2/256
02h 3/256
FDh 254/256
FEh 255/256
FFh 1
The below table lists the relation between LABC output and DBV[7:0] (here . means from WRDISBV
command).
Register bit “A” Register bit“DB” RDPWM. L[7:0]
0 0 DBV[7:0]\(here means‘from WRDISBV command)
0 1 DBV[7:0] (here‘means from WRDISBV command)
e 1 0 DBV[7:0] (here means from WRDISBV command)
Description © - —
1 1 Display Brightness Value by LABC Modified
Display brightness,control block.combined with LABC and CABC
Value: 0x00
DBVI[7 : 0]
(WRDISBV)
A
FORCE_CABC_PWM
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
EAOOh.(RDPWM-.L)
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
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RDBRTDPC: Read Display Brightness from CABC (Page 0, EBOOh)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
RDBRTDPL R esh |EBOOR 00h RDP7WM RDF(;WM RDF;WM RDI:WM RDF:;WM RDI32WM RDF;WM RDF(;WM

NOTE: “-“ Don't care

This command is used to read the display brightness value which proceeded by CABC blocks.

RDPWM][7:0]: the display brightness value from CABC block.

RDPWM[7:0] PWM Duty for Display from CABC
00h Off
0lh 2/256
02h 3/256
FDh 254/256
FEh 255/256
FFh 1

The below table lists the relation between CABC output and RDPWM[7:0].

FORCEZCABC PWM="0" FORCE .CABC_PWM="1"
CABC Mode RDPWM[7:0] CABC Mode RDPWM][7:0]
Off-Mode FFh Off-Mode FORCE CABC DUTY[7:0]
Ul-Mode Value by CABC Modified Ul-Mode FORCE CABC DUTY]7:0]
Description Still-Mode Value by CABC Modified Still-Mode FORCE CABC DUTYJ7:0]
Moving-Mode Value hy CABC Maodified Moving-Mode FORCE CABC DUTY]7:0]
Display brightness:control block.combined with LABC and CABC
Value: 0x00
DBV[7 : 0]
(WRDISBV)
A
FORCE_CABC_PWM
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
EBOOh-(RDPWM)
Default Power On Sequence FFh
S/W Reset FFh
H/W Reset FFh
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RDHYST: Read Hysteresis Result (Page 0, EDOOh)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
RDHYST R eoh |EDoon 0oh ) ) ) ) RD_HYS|RD_HYS|RD_HYS|RD_HYS
7 _ouT3|T ouT2|T ouT1|T oOUTO
NOTE: “-“ Don’t care
This command is used to read the hysteresis result from the output of internal hysteresis function block of
LABC.
RD_HYST_OUT[3:0]: the hysteresis result from the output of hysteresis function block.
SET_HYST bit
[ HYST_OUT_VAL[3: 0] bit
Description i
¥ .
PP Hysteresis ——> a
SW3
7> 0
[ HYST_WR[3: 0] bit J—
Read RD_HYST _OUTI[3: 0] bit
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
EDOOh (RD_HYST _OUT)
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
2/25/2011 70 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,

fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such

information.




¢ NG®VATEK

PRELIMINARY NT35510
RDGMA: Read Gamma Curve (Page 0, EEOOh)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
RDGMA R een |eEoon 00h RD_GM |RD_GM |RD_GM |RD_GM |RD_GM |RD_GM |RD_GM |RD_GM
A SET7|A SET6|A SET5|A SET4|A SET3|A SET2|A SET1|A SETO
NOTE: “-“ Don’t care
This command is used to read the gamma curve for the current display which proceeded by LABC.
RD_GMA_SET[7:0]: the gamma curve for the current display.
RD_GMA_SET[7:0] Gamma Curve for Current Display
0l1lh Gamma Curve 1 (G=2.2)
02h Gamma Curve 2 (G=1.8)
04h Gamma Curve 3 (G=2.5)
08h Gamma Curve 4 (G=1.0)
G bit (Register 53h (5300h))
Description
GMASET (Register 26h (2600h)) | .\
GCJ[7: 0] 7o
RD_GMA_SET
Gamma Profile Selection 1
Register 58h (5800h ~ 5807h) For Selecting Gamma
GO01[3: 0] bit 22/1.8/25/1.0
> G02[3 : 0] bit
G16[3 : 0] bit
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
EEOlh (RD_GMA SET)
Default Power On Sequence 01h
S/W Reset 01lh
H/W Reset 01h
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RDALSV: Read Ambient Light Information (Page 0, EFOOh~EFQ01h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
EFO0Oh 00h ALSV7 | ALSV6 | ALSV5 | ALSV4 | ALSV3 | ALSV2 | ALSV1 | ALSVO
RDALSV R EFh
EFO01h 00h ALSV15|ALSV14 JALSV13|ALSV12 |ALSV11 |ALSV10| ALSV9 | ALSV8
NOTE: “-* Don't care
This command is used to read the ambient light information which sent into LABC.
ALSV[7:0]: the LSBs of ambient light information.
ALSV[15:0]: the MSBs of ambient light information.
External Ambient
Light Sensor
- v
DeSCI’IptIOﬂ External A/D
Converter or Other
Circuit Read ALSV[15 : 0] bit
- : Flicker
""""""""" Removed
Through Interface
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
EF00h, EF01 (ALSV)
Default Power On Sequence 0000h
S/W Reset 0000h
H/W Reset 0000h
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1.3 Manufacture Command Set for Page 1

Table 1.3.1 Manufacture Command Set — Page 1

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B0O0Oh 00h - - - VBPA[4:0] Set AVDD voltage
SETAVDD Dir R/W || BOh B0O01h 00h VBPB[4:0]
B002h 00h VBPC[4:0]
B100h 00h - - - VBNA[4:0] Set AVEE voltage
SETAVEE Dir R/W || Blh B101h 00h - - - VBNBI[4:0]
B102h 00h - - - VBNC[4:0
B200h 00h - - - - - - VBCLA[1:0] Set VCL voltage
SETVCL Dir R/W || B2h B201h 00h - - - - - - VBCLBJ[1:0]
B202h 00h - - - - - - VBCLC[1:0]
B300h 00h - - - - VBHA[3:0] Set'VGH voltage
SETVGH Dir R/W || B3h B301h 00h - - - VBHBI[3:0]
B302h 00h - - - - VBHC[3:0]
B400h 00h - - VRGHA[5:0] Set VRGH voltage
SETVRGH Dir R/W || B4h B401h 00h - - VRGHB(5:0]
B402h 00h - - VRGHC[5:0]
B500h 00h - - - - VBLA[3:0] Set VGL-REG voltage
SETVGL_REG Dir R/W || B5h B501h 00h - - - 3 VBLB[3:0]
B502h 00h - 4 3 \ VBLC[3:0]
B600h 00h - BTPRA[2:0] - PCKA[2:0] Set AVDD boosting times/frequency
BT1CTR Dir R/W || B6h B601h 00h - BTPB[2:0] - PCKB[2:0]
B602h 00h . BTPC[2:0] - PCKC[2:0]
B700h 00h h BTNA[2:0] - NCKA[2:0] Set AVEE boosting times/frequency
BT2CTR Dir R/W || B7h B701h 00h - BTNB[2:0] - NCKBJ[2:0]
B702h 00h - BTNC[2:0] - NCKC[2:0]
B800h 00h - - BTCLA [1:0] - CLCKA[2:0] Set VCL boosting times/frequency
BT3CTR Dir, [ R/w [|"B8h | B801h 00h \ - BTCLB [1:0] - CLCKB[2:0]
B802h 00h - - BTCLC1:0] - CLCKCJ2:0]
B900h 00h 2 - BTHA[1:0] - HCKA[2:0] Set VGH boosting times/frequency
BTACTR Dir R/W || BSh B901h 00h - - BTHB[1:0] - HCKBJ[2:0]
B902h 00h < - BTHC[1:0] - HCKCJ2:0]
BAOOh 00h - - BTLA[1:0] - LCKA[2:0] Set VGLX boosting times/frequency
BT5CTR Dir R/W || BAh BAOlh 00h - - BTLB[1:0] - LCKB[2:0]
BAO2h 00h - - BTLC[1:0] - LCKC[2:0]
PFMCTR Dir R/W || BBh BB0OOh 00h PLIM[3:0] NLIM[3:0] Current limit for PEM1/2
BCOOh 00h B B B VGMP A B B VGSP [[Set VGMP/VGSP voltages
SETVGP Dir R/W || BCh L8] 8]
BCO1lh 00h VGMP[7:0]
BC02h 00h VGSP[7:0]
BDOOh 00h A A . VGMN A B . VGSN [|Set VGMN/VGSN voltages
SETVGN Dir R/W || BDh 18] 8]
BDO1h 00h VGMN[7:0]
BDO2h 00h VGSNI[7:0]
VCMOF Setting DC VCOM offset
setvemorr || oir | rw || en | BEOO" oon i i i FSEL i i I M
BEO1lh 00h VCM[7:0]
VGHCTR Dir R/W || BFh BFOOh 00h | | VGHSJ[1:0] VGH output voltage control
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Table 1.3.1 Manufacture Command Set — Page 1 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
C500h 00h 1D41[7:0] Read ID4 for
RDIDIC Dir R C5h C501h 00h 1D42[7:0] Chip Code (ID41~42)
C502h 00h } } ] 1D43[3:0] Chip Version (ID43)
C600h 00h - - ID51([5:0] Read ID5 for
C601h 00h - - ID52[5:0] Lot ID(ID51~53)
C602h 00h - - ID53[5:0] Wafer ID (ID54)
RDIDPRD pir | R |[ ceh | ce03h 00h - - - 1D54[4:0] Wafer Map (ID55~56)
C604h 00h - - - - | - | - | 1D55[9:8]
C605h 00h |D55(7:0]
C606h 00h I ID56[3:0]
C700h 00h 1D1[7:0] Write display ID code
WRDID Dir | RW [[ C7h | c701h 00h 1D2[7:0] (for User Command Set DAQOh~DCO0h)
C702h 00h 1D3[7:0]
C800h 00h Bkx[1:0] | Bky[1:0] | Wx[1:0] | Wy([1:0] Write panel color. characteristics
C801h 00h Bkx[9:2] (for User Command Set 7000h~7EO00h)
C802h 00h Bky[9:2]
C803h 00h Wx[9:2]
C804h 00h Wy[9:2]
C805h 00h RX[1:0] |\ Ry[1:0] L0l ] Gy[L0]
C806h 00h Rx[9:2]
WRPCLRC Dir R/W || C8h C807h 00h Ry[9:2]
C808h 00h Gx[9:2]
C809h 00h Gy[9:2]
C80Ah 00h Bxro] | eyo] |/ Aqhol—T]-\ Ayjso]
C80Bh 00h Bx[9:2]
C80Ch 00h By[9:2]
C80Dh 00h AX[9:2]
C80Eh 00h Ay[9:2]
C900h 00h SID[7:0] Write DDB
AR h rw || con C901h 00h SID[15:8] (for User Command Set Alxxh, A8xxh)
C902h 00h MID[7:0]
C903h 00h MID[15:8]
D000h 00h - - - VGP1IN[4:0] Set gradient for gamma divider
GMGRDCTR oir | raw Il oon DO01h 00h - - - VGP10UT[4:0]
D002h 00h - - - VGP2IN[4:0]
D003h 00h - - - VGP20UT[4:0]
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Table 1.3.1 Manufacture Command Set — Page 1 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D100h 00h - - VOR1[9:8] Set gamma 2.2 correction characteristic
D101h 00h VOR1[7:0] for positive "Red”
D102h 0oh | VIR1[9:8]
D103h 00h V1R1[7:0]
D104h 00h - - V3R1[9:8]
D105h 00h V3R1[7:0]
D106h 00h - - V5R1[9:8]
D107h 00h V5R1[7:0]
D108h 00h - - V7R1[9:8]
D10%h 00h V7R1[7:0]
D10Ah 0oh V11R1[9:8]
D10Bh 00h V11R1[7:0]
D10Ch 00h V15R1[9:8]
D10Dh 00h V15R1[7:0]
D10Eh 00h - - V23R1[9:8]
D10Fh 00h V23R1[7:0]
D110h 00h 2 - V31R1{9:8]
D111h 00h V31R1[7:0]
D112h 00h \ - VA7R1[9:8]
D113h 00h V47R1[7:0]
D114h 00h S - V63R1[9:8]
D115h 00h V63R1[7:0]
D116h 00h - = VI5R1[9:8]
D117h 00h VI5R1[7:0]
D118h 00h - - V127R1[9:8]

GMRCTRL Dir 2w Il 'o1n D119h 00h V127R1[7:0]
D11Ah 00h - - V128R1[9:8]
D11Bh 00h V128R1[7:0]
D11Ch 00h V160R1[9:8]
D11Dh 00h V160R1[7:0]
D11Eh 00h V192R1[9:8]
D11Fh 00h V192R1[7:0]
D120h 00h - - V208R1[9:8]
D121h 00h V208R1[7:0]
D122h 00h V224R1[9:8]
D123h 00h V224R1[7:0]
D124h 00h V232R1[9:8]
D125h 00h V232R1[7:0]
D126h 00h - - V240R1[9:8]
D127h 00h V240R1[7:0]
D128h 00h - - V244R1[9:8]
D129h 00h V244R1[7:0]
D12Ah 00h - - V248R1[9:8]
D12Bh 00h V248R1[7:0]
D12Ch 00h - - V250R1[9:8]
D12Dh 00h V250R1[7:0]
D12Eh 00h V252R1[9:8]
D12Fh 00h V252R1[7:0]
D130h 00h V254R1[9:8]
D131h 00h V254R1[7:0]
D132h 00h - V255R1[9:8]
D133h 00h V255R1[7:0]
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Table 1.3.1 Manufacture Command Set — Page 1 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D200h 00h - - V0G1[9:8] Set gamma 2.2 correction characteristic
D201h 00h VOG1[7:0] for positive "Green”
D202h 00h V1G1[9:8]
D203h 00h V1G1[7:0]
D204h 00h - - V3G1[9:8]
D205h 00h V3G1[7:0]
D206h 00h - - V5G1[9:8]
D207h 00h V5G1[7:0]
D208h 00h - - V7G1[9:8]
D209h 00h V7G1[7:0]
D20Ah 0oh V11G1[9:8]
D20Bh 00h V11G1[7:0]
D20Ch 00h V15G1[9:8]
D20Dh 00h V15G1[7:0]
D20Eh 00h - - V23G1[9:8]
D20Fh 00h V23G1[7:0]
D210h 00h 2 - V31G1[9:8]
D211h 00h V31G1[7:0]
D212h 00h \ - V47G1[9:8]
D213h 00h V47G1(7:0]
D214h 00h S - V63G1[9:8]
D215h 00h V63G1[7:0]
D216h 00h - = V95G1[9:8]
D217h 00h VI5G1[7:0]
D218h 00h - - V127G1[9:8]

GMGCTR1L Dir 2w Il 'o2n D219h 00h V127G1[7:0]
D21Ah 00h - - V128G1[9:8]
D21Bh 00h V128G1[7:0]
D21Ch 00h V160G1[9:8]
D21Dh 00h V160G1[7:0]
D21Eh 00h V192G1[9:8]
D21Fh 00h V192G1[7:0]
D220h 00h - - V208G1[9:8]
D221h 00h V208G1[7:0]
D222h 00h V224G1[9:8]
D223h 00h V224G1[7:0]
D224h 00h V232G1[9:8]
D225h 00h V232G1[7:0]
D226h 00h - - V240G1[9:8]
D227h 00h V240G1[7:0]
D228h 00h - - V244G1[9:8]
D229h 00h V244G1[7:0]
D22Ah 00h - - V248G1[9:8]
D22Bh 00h V248G1[7:0]
D22Ch 00h - - V250G1[9:8]
D22Dh 00h V250G1[7:0]
D22Eh 00h V252G1[9:8]
D22Fh 00h V252G1[7:0]
D230h 00h V254G1[9:8]
D231h 00h V254G1[7:0]
D232h 00h - V255G1[9:8]
D233h 00h V255G1[7:0]
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Table 1.3.1 Manufacture Command Set — Page 1 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D300h 00h - - \VVOB1[9:8] Set gamma 2.2 correction characteristic
D301h 00h VOB1[7:0] for positive "Blue”
D302h 0oh | V1B1[9:8]
D303h 00h V1B1[7:0]
D304h 00h - - V3B1[9:8]
D305h 00h V3B1[7:0]
D306h 00h - - V5B1[9:8]
D307h 00h V5B1[7:0]
D308h 00h - - V7B1[9:8]
D309h 00h V7B1[7:0]
D30Ah 0oh V11B1[9:8]
D30Bh 00h V11B1[7:0]
D30Ch 00h V15B1[9:8]
D30Dh 00h V15B1[7:0]
D30Eh 00h - - V23B1[9:8]
D30Fh 00h V23B1[7:0]
D310h 00h B - V31B1{9:8]
D311h 00h V31B1[7:0]
D312h 00h \ - V47B1[9:8]
D313h 00h V47B1[7:0]
D314h 00h S - V63B1[9:8]
D315h 00h V63B1[7:0]
D316h 00h - = V95B1[9:8]
D317h 00h VI5B1[7:0]
D318h 00h - - V127B1[9:8]

GMBCTRL Dir 2w Il 'oan D319h 00h V127B1[7:0]
D31Ah 00h - - V128B1[9:8]
D31Bh 00h V128B1[7:0]
D31Ch 00h V160B1[9:8]
D31Dh 00h V160B1[7:0]
D31Eh 00h V192B1[9:8]
D31Fh 00h V192B1[7:0]
D320h 00h - - V208B1[9:8]
D321h 00h V208B1[7:0]
D322h 00h V224B1[9:8]
D323h 00h V224B1[7:0]
D324h 00h V232B1[9:8]
D325h 00h V232B1[7:0]
D326h 00h - - V240B1[9:8]
D327h 00h V240B1[7:0]
D328h 00h - - V244B1[9:8]
D329h 00h V244B1[7:0]
D32Ah 00h - - V248B1[9:8]
D32Bh 00h V248B1[7:0]
D32Ch 00h - - V250B1[9:8]
D32Dh 00h V250B1[7:0]
D32Eh 00h V252B1[9:8]
D32Fh 00h V252B1[7:0]
D330h 00h V254B1[9:8]
D331h 00h V254B1[7:0]
D332h 00h V255B1[9:8]
D333h 00h V255B1[7:0]
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Table 1.3.1 Manufacture Command Set — Page 1 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D400h 00h - - VOR2[9:8] Set gamma 2.2 correction characteristic
D401h 00h VOR2[7:0] for negative "Red”
D402h 0oh | VIR2[9:8]
D403h 00h V1R2[7:0]
D404h 00h - - V3R2[9:8]
D405h 00h V3R2[7:0]
D406h 00h - - V5R2[9:8]
D407h 00h V5R2[7:0]
D408h 00h - - V7R2[9:8]
D409h 00h V7R2[7:0]
D40Ah 0oh V11R2[9:8]
D40Bh 00h V11R2[7:0]
D40Ch 00h V15R2[9:8]
D40Dh 00h V15R2[7:0]
D40Eh 00h - - V23R2[9:8]
D40Fh 00h V23R2[7:0]
D410h 00h ¥ - V31R2[9:8]
D411h 00h V31R2[7:0]
D412h 00h \ - V47R2[9:8]
D413h 00h V47R2[7:0]
D414h 00h S - V63R2[9:8]
D415h 00h V63R2[7:0]
D416h 00h - = VI5R2[9:8]
D417h 00h VI5R2[7:0]
D418h 00h - - V127R2[9:8]

GMRCTR2 Dir 2w Il 'pan D419h 00h V127R2[7:0]
D41Ah 00h - - V128R2[9:8]
D41Bh 00h V128R2[7:0]
D41Ch 00h V160R2[9:8]
D41Dh 00h V160R2[7:0]
D41Eh 00h V192R2[9:8]
D41Fh 00h V192R2[7:0]
D420h 00h - - V208R2[9:8]
D421h 00h V208R2[7:0]
D422h 00h V224R2[9:8]
D423h 00h V224R2[7:0]
D424h 00h V232R2[9:8]
D425h 00h V232R2[7:0]
D426h 00h - - V240R2[9:8]
D427h 00h V240R2[7:0]
D428h 00h - - V244R2[9:8]
D429h 00h V244R2[7:0]
D42Ah 00h - - V248R2[9:8]
D42Bh 00h V248R2[7:0]
D42Ch 00h - - V250R2[9:8]
D42Dh 00h V250R2[7:0]
D42Eh 00h V252R2[9:8]
D42Fh 00h V252R2[7:0]
D430h 00h V254R2[9:8]
D431h 00h V254R2[7:0]
D432h 00h - V255R2[9:8]
D433h 00h V255R2[7:0]
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Table 1.3.1 Manufacture Command Set — Page 1 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D500h 00h - - V0G2[9:8] Set gamma 2.2 correction characteristic
D501h 00h VO0G2[7:0] for negative "Green”
D502h 00h V1G2[9:8]
D503h 00h V1G2[7:0]
D504h 00h - - V3G2[9:8]
D505h 00h V3G2[7:0]
D506h 00h - - V5G2[9:8]
D507h 00h V5G2[7:0]
D508h 00h - - V7G2[9:8]
D509h 00h V7G2[7:0]
D50Ah 00h V11G2[9:8]
D50Bh 00h V11G2[7:0]
D50Ch 00h V15G2[9:8]
D50Dh 00h V15G2[7:0]
D50Eh 00h - - V23G2[9:8]
D50Fh 00h V23G2[7:0}
D510h 00h 2 - V31G2[9:8]
D511h 00h V31G2[7:0]
D512h 00h \ - V47G2[9:8]
D513h 00h V47G2[7:0]
D514h 00h S - V63G2[9:8]
D515h 00h V63G2[7:0]
D516h 00h - - V95G2[9:8]
D517hH 00h V95G2[7:0]
D518h 00h - - V127G2[9:8]

GMGCTR2 Dir 2w Il 'osh D519h 00h V127G2[7:0]
D51Ah 00h . - V128G2[9:8]
D51Bh 00h V128G2[7:0]
D51Ch 00h V160G2[9:8]
D51Dh 00h V160G2[7:0]
D51Eh 00h V192G2[9:8]
D51Fh 00h V192G2[7:0]
D520h 00h - - V208G2[9:8]
D521h 00h V208G2[7:0]
D522h 00h V224G2[9:8]
D523h 00h V224G2[7:0]
D524h 00h V232G2[9:8]
D525h 00h V232G2[7:0]
D526h 00h - - V240G2[9:8]
D527h 00h V240G2[7:0]
D528h 00h - - V244G2[9:8]
D529h 00h V244G2[7:0]
D52Ah 00h - - V248G2[9:8]
D52Bh 00h V248G2[7:0]
D52Ch 00h - - V250G2[9:8]
D52Dh 00h V250G2[7:0]
D52Eh 00h V252G2[9:8]
D52Fh 00h V252G2[7:0]
D530h 00h V254G2[9:8]
D531h 00h V254G2[7:0]
D532h 00h - V255G2[9:8]
D533h 00h V255G2[7:0]
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Table 1.3.1 Manufacture Command Set — Page 1 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D600h 00h - - \VOB2[9:8] Set gamma 2.2 correction characteristic
D601h 00h VOB2[7:0] for negative "Blue”
D602h 0oh | V1B2[9:8]
D603h 00h V1B2[7:0]
D604h 00h - - V3B2[9:8]
D605h 00h V3B2[7:0]
D606h 00h - - V5B2[9:8]
D607h 00h V5B2[7:0]
D608h 00h - - \V7B2[9:8]
D609h 00h V7B2[7:0]
D60AR 0oh V11B2[9:8]
D60Bh 00h V11B2[7:0]
D60Ch 00h V15B2[9:8]
D60Dh 00h V15B2[7:0]
D60Eh 00h - - V23B2[9:8]
D60Fh 00h V23B2[7:0]
D610h 00h B - V31B2[9:8]
D611h 00h V31B2[7:0]
D612h 00h \ - V47B2[9:8]
D613h 00h V47B2[7:0]
D614h 00h S - V63B2[9:8]
D615h 00h V63B2[7:0]
D616h 00h - = \V95B2[9:8]
D617h 00h V95B2[7:0]
D618h 00h - - V127B2[9:8]

GMBCTR2 Dir 2w I 'osh D619h 00h \V127B2[7:0]
D61Ah 00h - - V128B2[9:8]
D61Bh 00h V128B2[7:0]
D61Ch 00h V160B2[9:8]
D61Dh 00h V160B2[7:0]
D61Eh 00h V192B2[9:8]
D61Fh 00h V192B2[7:0]
D620h 00h - - V208B2[9:8]
D621h 00h V208B2[7:0]
D622h 00h V224B2[9:8]
D623h 00h V224B2[7:0]
D624h 00h \V232B2[9:8]
D625h 00h V232B2[7:0]
D626h 00h - - V240B2[9:8]
D627h 00h V240B2[7:0]
D628h 00h - - V244B2[9:8]
D629h 00h V244B2[7:0]
D62Ah 00h - - V248B2[9:8]
D62Bh 00h V248B2[7:0]
D62Ch 00h - - V250B2[9:8]
D62Dh 00h V250B2[7:0]
D62Eh 00h V252B2[9:8]
D62Fh 00h \V252B2[7:0]
D630h 00h \V254B2[9:8]
D631h 00h V254B2[7:0]
D632h 00h V255B2[9:8]
D633h 00h V255B2[7:0]
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Table 1.3.1 Manufacture Command Set — Page 1 (Continued)

Address Parameter
Instruction || ACT | RIW D[15:8] Function
MIPI | Others D7 | b6 | D5 | D4 | D3 | D2 | D1 | DO
(Non-MIPI)
. MTP_D [|[MTP power detection
MTPDET Dir R ECh ECO0h 00h ET
MTPEN Dir R/W || EDh EDOOh 00h MTP_EN1[7:0] MTP enable
EEOOh 00h 1 0 1 0 0 1 0 1 MTP write
MTPWR Dir w EEh EEO1h 00h 0 1 0 1 1 0 1 0
EEO2h 00h 0 0 1 1 1 1 0 0
. EFO0h 00h MTP_STUS1[7:0] Read MTP status
RDMTP Dir R EFh
EF01h 00h MTP_STUS2[7:0]
NOTE:
1. The following description is indicates the executing time of instructions.
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
3 DHS (Display Horizontal Sync.) Synchronized with the next'line

2. The 8-bit address code for “MIPI” in above table and following command description means include 3-wire 9-bit
SPI and 4-wire 8-bit SPI.
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SETAVDD: Setting AVDD Voltage (Page 1, BOOOh~B002h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
BOOOh 00h - - - VBPA4 |VBPA3 | VBPA2 | VBPA1 | VBPAO
SETAVDD R/W | BOh |B001h 00h - - - VBPB4 |VBPB3 |VBPB2 | VBPB1 |VBPBO
B002h 00h - - - VBPC4 |VBPC3|VBPC2|VBPC1 |VBPCO
NOTE: “-“ Don'’t care
This command is used to control the AVDD voltage in different display mode.
VBPA[4:0]: the step-up circuit 1 output voltage AVDD in normal / idle off mode.
VBPBJ4:0]: the step-up circuit 1 output voltage AVDD in idle on mode.
VBPCJ4:0]: the step-up circuit 1 output voltage AVDD in_partial /\idle-off mode.
VBPA[4:0], VBPB[4:0], VBPC[4:0] AVDD Voltage
00h 6.5V
Description 01h 6.4V
02h 6.3V
: 1 (0:1V/Step)
05h 6.0V
: :(0.1V/Step)
12h 4.7V
13h 4.6V
14h 4.5V
15h~1Fh reserved
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
BOOOh (VBPA) B0O1h (VBPB) B002h (VBPC)
Default Power On Sequence 05h 05h 05h
S/W Reset 05h 05h 05h
H/W Reset 05h 05h 05h
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SETAVEE: Setting AVEE Voltage (Page 1, B100h~B102h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B100h 00h - - - VBNA4 |VBNA3 |VBNA2 | VBNAL [VBNAO
SETAVEE R/W | Blh |B101h 00h - - - VBNB4 |VBNB3 |VBNB2 |VBNB1 [VBNBO
B102h 00h - - - VBNC4 |VBNC3|VBNC2 |VBNC1 |[VBNCO
NOTE: “-“ Don'’t care
This command is used to control the AVEE voltage in different display mode.
VBNA[4:0]: the step-up circuit 2 output voltage AVEE in normal / idle off mode.
VBNB[4:0]: the step-up circuit 2 output voltage AVEE in idle on mode.
VBNC[4:0]: the step-up circuit 2 output voltage AVEE in partial /\idle-off mode.
VBNA[4:0], VBNB[4:0], VBNC[4:0] AVEE Voltage
00h -6.5V
Description 01h 6.4V
02h -6.3V
: 1 (0.1V/Step)
05h -6.0V
: 1 (0.1V/Step)
12h -4.7V
13h -4.6V
14h -4.5V
15h~1Fh reserved
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
B100h (VBNA) B101h (VBNB) B102h (VBNC)
Default Power On Seguence 05h 05h 05h
S/W Reset 05h 05h 05h
H/W Reset 05h 05h 05h
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SETVCL: Setting VCL Voltage (Page 1, B200h~B202h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B200h 00h i i i i i i VBCLA |VBCLA
1 0
SETVCL RW | B2h |B201h 00h - - - - - - VBE:LB VBSLB
B202h 00h i i i i i i VBCLC|VBCLC
1 0
NOTE: “-* Don'’t care
This command is used to control the VCL voltage in different display mode.
VBCLA[1:0]: the step-up circuit 3 output voltage VCL in normal / idle off mode.
VBCLB[1:0]: the step-up circuit 3 output voltage VCL in idle on mode.
VBCLCJ1:0]: the step-up circuit 3 output'voltage VCL-in partial /idle off mode.
Description
VBCLA[1:0], VBCLBJ1:0], VBCLC[1:0] VCL Voltage
00 -2.5V
01 -3.0V
10 -3.5V
11 -4.0V
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
B200h (VBCLA) B201h (VBCLB) B202h (VBCLC)
Default Power On Seguence 00h 00h 00h
S/W Reset 00h 00h 00h
H/W Reset 00h 00h 00h
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SETVGH: Setting VGH Voltage (Page 1, B300h~B302h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B300h 00h - - - - VBHA3 |VBHA2 |VBHAL |VBHAO
SETVGH R/W | B3h |B301h 00h - - - - VBHB3|VBHB2 |VBHB1 |VBHBO
B302h 00h - - - - VBHC3|VBHC2|VBHCL1 |[VBHCO
NOTE: “-“ Don'’t care
This command is used to control the VGH voltage in different display mode.
VBHA[3:0]: the step-up circuit 4 output voltage VGH in normal / idle off mode.
VBHB[3:0]: the step-up circuit 4 output voltage VGH in idle on mode.
VBHC[3:0]: the step-up circuit 4 output voltage VGH in partial/ idle-off mode.
VBHA[3:0], VBHB[3:0], VBHC[3:0] V/GH Voltage
Description Oh v
1lh 8V
2h S\
: ~(1V/Step)
8h 15V
: . (1V/Step)
9h 16V
Ah 17v
Bh 18V
Ch~Fh reserved
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
B300h (VBHA) B301h (VBHB) B302h (VBHC)
Default Power On Sequence 08h 08h 08h
S/W Reset 08h 08h 08h
H/W Reset 08h 08h 08h
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SETVRGH Setting VRGH Voltage (Page 1, B400h~B402h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B400h 00h i i VRGHA|VRGHA|VRGHA|VRGHA|VRGHA VRGHA
5 4 3 2 1 0
SETVRGH rw | Ban |Bao1n 00h i i VRGHB|VRGHB|VRGHB|VRGHB|VRGHB |VRGHB
5 4 3 2 1 0
B402h 00h i i VRGHC|VRGHC|VRGHC|VRGHC|VRGHC[VRGHC
5 4 3 2 1 0
NOTE: “-* Don’t care
This command is used to control the VRGH voltage in different display mode.
VRGHA[5:0]: the regulator output voltage VRGH in normal / idle off mode.
VRGHB[5:0]: the regulator output voltage VRGH in idle on mode.
VRGHC]I5:0]: the regulator output voltage VRGH: in_partial / idle‘off mode.
VRGHA[5:0], VRGHBI5:0], VRGHC[5:0] VRGH Voltage
b i 00h 1.0V
escription o1h 11V
02h 1.2V
: +(0-1V/Step)
28h 5.0V
. : (0.1V/Step)
30h 5.8V
31lh 5.9V
32h 6.0V
33h~3Fh reserved
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
B400h (VRGHA) B401h (VRGHB) B402h (VRGHC)
Default
Power On Sequence 28h 28h 28h
S/W Reset 28h 28h 28h
H/W Reset 28h 28h 28h
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SETVGL_REG: Setting VGL_REG Voltage (Page 1, B500h~B502h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

B500h 00h - - - - VBLA3 | VBLA2 | VBLA1 | VBLAO
SETVGL R/W B5h [B501h 00h - - - - VBLB3 |VBLB2 | VBLB1 | VBLBO
B502h 00h - - - - VBLC3|VBLC2|VBLC1 |VBLCO

NOTE: “-“ Don't care

This command is used to control the VGL_REG voltage in different display mode.

VBLA[3:0]: the step-up circuit 5 output voltage VGL_REG in normal / idle off mode,

VBLBJ3:0]: the step-up circuit 5 output voltage VGL_REG in idle on mode.

VBLC]J3:0]: the step-up circuit 5 output voltage VGL_REG-in-partial-/idle off- mode.

VBLA[4:0], VBLB[4:0], VBLC[4:0] VGL Voltage
Description 00h > L
01h -3V
02h -4V
: ~(1V/Step)
08h -10V
: . (1V/Step)
0Bh -13V
0Ch -14V
0Dh -15V
0Eh~OFh reserved
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
B500h (VBLA) B501h (VBLB) B502h (VBLC)
Default
elad Power On Sequence 08h 08h 08h
S/W Reset 08h 08h 08h
H/W Reset 08h 08h 08h
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BT1CTR: BT1 Power Control for AVDD (Page 1, B600h~B602h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B600h 00h - BTPA2 | BTPA1 | BTPAO - PCKA2 |PCKA1 |PCKAO
BT1CTR R/W B6h [B601h 00h - BTPB2 |BTPB1 |BTPBO - PCKB2 |PCKB1 |PCKBO
B602h 00h - BTPC2 |BTPC1|BTPCO - PCKC2|PCKC1|PCKCO

NOTE: “-“ Don't care

This command is used to control the boosting times and booster clock frequency of step-up circuit 1
(AVDD) in different display mode.

BTPA[2:0]: the boosting times for step-up circuit 1 in normal / idle off mode.
PCKA[2:0]: the booster clock frequency for step-up circuit 1 in normal / idle off mode.

BTPB[2:0]: the boosting times for step-up circuit 1 in idle-on-mode.
PCKB[2:0]: the booster clock frequency for step-up circuit'l in idle 'on mode..

BTPCI2:0]: the boosting times for step-up circuit 2 in partial'/idle off mode.
PCKC]J2:0]: the booster clock-frequency:for'step-up circuit 1 in partial'/ idle off mode.

o BTPA[2:0] PCKA[2:0]
Description BTPB[2:0] Boosting Times PCKB[2:0] (Syfc'ﬁfoknfzr:g‘:sﬁcgync)
BTPC[2:0] PCKCJ[2:0]
Oh Disable Oh Hsync / 32
1lh 1.5-x.VDDB 1h Hsync / 16
2h 1.66 x VDDB 2h Hsync / 8
3h 2.0xVDDB 3h Hsync / 4
4h 2.5 x VDDB 4h Hsync / 2
5h 3.0 x VDDB 5h Hsync
6h reserved 6h 2 X Hsync
7h reserved 7h 4 X Hsync
Note: When BTPA/B/C[2:0]="000", the boosting times is controlled by internal circuit automatically which
according to the AVDD setting voltage (by command BOxxh of page 1) and VDDB input voltage.
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Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status B600h B601h B602h
Defaul (BTPA, PCKA) (BTPB,-PCKB) (BTPC, PCKC)
efault Power On Sequence 44h 44h 44h
S/W Reset 44h 44h 44h
H/W Reset A4h 44h 44h
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BT2CTR: BT2 Power Control for AVEE (Page 1, B700h~B702h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B700h 00h - BTNA2 | BTNA1 |BTNAO - NCKA2 INCKA1 [NCKAO
BT2CTR R/W B7h [B701h 00h - BTNB2 |[BTNB1 |BTNBO - NCKB2 [NCKB1 |[NCKBO
B702h 00h - BTNC2 |BTNC1|BTNCO - NCKC2 |NCKC1|NCKCO

NOTE: “-“ Don't care

This command is used to control the boosting times and booster clock frequency of step-up circuit 2
(AVEE) in different display mode.

BTNA[2:0]: the boosting times for step-up circuit 2 in normal / idle off mode.
NCKA[2:0]: the booster clock frequency for step-up circuit 2 in normal /idle off mode.

BTNBJ[2:0]: the boosting times for step-up circuit 2 in idle-on-mode.
NCKBJ2:0]: the booster clock frequency for step-up_circuit 2 in idle.on mode..

BTNC[2:0]: the boosting times for step-up Circuit 2in partial'/idle off mode.
NCKC[2:0]: the booster clock-frequency.forstep-up circuit 2 in partial/ idle off mode.

. BTNA[2:0] NCKA[2:0]
Description BTNB[2:0] Boosting Times NCKB[2:0] (Syrgsf;‘nfzrsg‘:s';‘:syync)
BTNC[2:0] NCKC[2:0]
Oh Disable Oh Hsync / 32
1lh -1.5x.VDDB 1h Hsync / 16
2h -2.0 xVDDB 2h Hsync / 8
3h -2.5 x VDDB 3h Hsync / 4
4h -3.0 x VDDB 4h Hsync / 2
5h reserved 5h Hsync
6h reserved 6h 2 X Hsync
7h reserved 7h 4 X Hsync
Note: When BTNA/B/C[2:0]="000", the boosting times is controlled by internal circuit automatically which
according to the AVEE setting voltage (by B1xxh of page 1) and VDDB input voltage.
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Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status B700h B701h B702h
Defaul (BTNA, NCKA) (BTNB,-NCKB) (BTNC, NCKC)
efault Power On Sequence 34h 34h 34h
S/W Reset 34h 34h 34h
H/W Reset 34h 34h 34h
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BT3CTR: BT3 Power Control for VCL (Page 1, B800Oh~B802h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

BS0Oh 00h ) ) BTCLA|BTCLA i CLCKA|CLCKA|CLCKA

1 0 2 1 0
BT3CTR R/W B8h |B801h 00h } ) BTCLB |BTCLB ) CLCKB |CLCKB |CLCKB

1 0 2 1 0
B8O2h 00h } ) BT(liLC BTSLC i CL(ZZKC CLCliKC CLCOZKC

NOTE: “-“ Don'’t care

This command is used to control the boosting times and booster clock frequency, of step-up circuit 3
(VCL) in different display mode.

BTCLA[1:0]: the boosting times for step-up circuit 3 in normal./ idle off mode.

CLCKA[2:0]: the booster clock frequency for step-up circuit 3 in\normal /'idle off mode.

BTCLB[1:0]: the boosting times for step-up.circuit 3'in idle an-mode.
CLCKBJ2:0]: the booster clock frequency for-step-up circuit 3 in idle on-mode..

BTCLCJ[1:0]: the boaosting times for'step-up circuit 3 in partial-/.idle off mode.
CLCKC[2:0]:"the booster clock frequency for step-up-circuit 3-in-partial / idle off mode.

o BTCLA[1:0] CLCKA[2:0]
Descnpi BTCLB[L:0] Boosting Times CLCKB[2:0] ( Syr::clsfoknfzrsg‘:sﬁcgym)
BTCLCJ[10] CLCKC[2:0]
Oh Disable Oh Hsync / 32
1h -0.5 x VDDB 1lh Hsync / 16
2h -1.0 x VDDB 2h Hsync / 8
3h -2.0 x VDDB 3h Hsync / 4
4h Hsync / 2
5h Hsync
6h 2 X Hsync
7h 4 x Hsync
Note: When BTCLA/B/C[2:0]="00", the boosting times is controlled by internal circuit automatically which
according to the VCL setting voltage (by B2xxh of page 1) and VDDB input voltage.
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status B800h B801h B802h
(BTCLA, CLCKA) (BTCLB,CLCKB) (BTCLC, CLCKC)
Default Power On Sequence 24h 24h 24h
S/W Reset 24h 24h 24h
H/W Reset 24h 24h 24h
2/25/2011 93 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,
fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such

information.




q NG®VATEK PRELIMINARY NT35510

BT4CTR: BT4 Power Control for VGH (Page 1, B900h~B902h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
B900Oh 00h - - BTHA1 |BTHAO - HCKA2 JHCKA1 |[HCKAO
BT4ACTR R/W B9h |B901h 00h - - BTHB1 |BTHBO - HCKB2 |[HCKB1 |[HCKBO
B902h 00h - - BTHC1|BTHCO - HCKC2|HCKC1|HCKCO

NOTE: “-“ Don't care

This command is used to control the boosting times and booster clock frequency of step-up circuit 4
(VGH) in different display mode.

BTHA[1:0]: the boosting times for step-up circuit 4 in normal / idle off mode.
HCKA[2:0]: the booster clock frequency for step-up circuit 4 in normal / idle off mode.

BTHBJ[1:0]: the boosting times for step-up circuit 4 in idle-on-mode.
HCKBJ2:0]: the booster clock frequency for step-upcircuit'4 in‘idle.on mode..

BTHCJ[1:0]: the boosting times for step-up-circuit 4«in partial/idle off mode.
HCKC[2:0]: the booster clock-frequency.forstep-up circuit 4 in partial/ idle off mode.

Description BTHA[1:0] HCKA[2:0] Clock Frequenc
BTHB[L:0] Boosting Times HCKB[2:0] (Synchronizeg o Hsyync)
BTHC[10] HCKC[2:0]
Oh AVDD+VDDB Oh Hsync / 32
1h AVDD-AVEE 1h Hsync / 16
2h AVDD-AVEE+VDDB 2h Hsync /8
3h 2xAVDD-AVEE 3h Hsync / 4
4h Hsync / 2
5h Hsync
6h 2 X Hsync
7h 4 x Hsync
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Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status B900h B901h B902h
Defaul (BTHA, HCKA) (BTHB,-HCKB) (BTHC, HCKC)
efault Power On Sequence 34h 34h 34h
S/W Reset 34h 34h 34h
H/W Reset 34h 34h 34h
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BT5CTR: BT5 Power Control for VGLX (Page 1, BAOOh~BAQ02h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
BAOOh 00h - - BTLA1 | BTLAO - LCKA2 | LCKA1 |LCKAO
BT56CTR R/W BAh |BAO1h 00h - - BTLB1 | BTLBO - LCKB2 |LCKB1 |LCKBO
BAO2h 00h - - BTLC1 |BTLCO - LCKC2 |LCKC1 |JLCKCO

NOTE: “-“ Don't care

This command is used to control the boosting times and booster clock frequency of step-up circuit 5
(VGLX) in different display mode.

BTLA[1:0]: the boosting times for step-up circuit 5 in normal / idle off mode.
LCKA[2:0]: the booster clock frequency for step-up circuit 5 in normal /idle off mode.

BTLB[1:0]: the boosting times for step-up circuit 5 in idle-on-mode.
LCKB[2:0]: the booster clock frequency for step-up-circuit 5 in idle on mode..

BTLC[1:0]: the boosting times for step-up circuit 5 in partial Lidle off mode.
LCKC]J2:0]: the booster clock-frequency for step-up, circuit 5 in partial/ idle off mode.

Description BTLA[1:0] LCKA[2:0] Clock Frequency
BTLB[1:0] Boosting Times LCKBJ[2:0] (Synchronized to Hsync)
BTLC[10] LCKC[2:0]
Oh AVEE+VCL Oh Hsync / 32
1lh AVEE-AVDD 1h Hsync / 16
2h AVEE+VCL-AVDD 2h Hsync /8
3h 2XAVEE-AVDD 3h Hsync / 4
4h Hsync / 2
5h Hsync
6h 2 X Hsync
7h 4 X Hsync
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Restriction
Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Yes
Default Value
Status BAOOh BAO1h BAO2h
Defaul (BTLA, LCKA) (BTLB,-LCKB) (BTLC, LCKC)
efault Power On Sequence 24h 24h 24h
S/W Reset 24h 24h 24h
H/W Reset 24h 24h 24h
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PFMCTR: Current Limit Control for PFM DC/DC Converter (Page 1, BBOOh)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
PFMCTR R/W BBh |BB0OOh 00h PLIM3 | PLIM2 | PLIM1 | PLIMO | NLIM3 | NLIM2 | NLIM1 | NLIMO

NOTE: “-“ Don't care

This command is used to set the current limit for PFM1 (AVDD) and PFM2 (AVEE) respectively.

PLIM[3:0]: the current limitation control for PFM1 (AVDD) circuits.

NLIM[2:0]: the current limitation control for PFM2 (AVEED) circuits.

The limited current is decided by below formula, where limited voltage is set by PLIM[3:0)/NLIM[3:0] as
below table and the external resistor is connected between CSP/CSN and Ground:

Limited Voltage (mV)
ExternalResistor (ohm)

Limited Current =

PLIM[3:0] Limited Voltage for AVDD NLIM[3:0] Limited Voltage for AVEE
0000 20mV 0000 20mV
0001 40mV 0001 40mV
0010 60mV 0010 60mV
Description 0011 80mV 0011 80mV
0100 100mV 0100 100mV
0101 120mV 0101 120mV
0110 140mV 0110 140mV
0111 160mV. 0111 160mV
1000 180mV 1000 180mV
1001 200mV 1001 200mV
1010 220mV 1010 220mVv
1011 240mV 1011 240mV
1100 260mV 1100 260mVv
1101 280mV 1101 280mV
1110 300mV 1110 300mV
1111 320mV 1111 320mV
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Registgr Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
BBOOh (PLIM;"NLIM)
Default Power On Sequence 44h
S/W Reset 44h
H/W Reset 44h
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SETVGP: Setting VGMP and VGSP Voltage (Page 1, BCOOh~BCO02h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
BCOOh 00h - VGMPS8 - - VGSP8
SETVGP R/W | BCh |BCO1h 00h VGMP7 |VGMP6 | VGMP5 |VGMP4 |VGMP3 |VGMP2 |VGMP1 [VGMPO
BCO2h 00h VGSP7 | VGSP6 | VGSP5 | VGSP4 | VGSP3 | VGSP2 | VGSP1 | VGSPO
NOTE: “-“ Don'’t care
This command is used to set the regulator output voltage VGMP/VGSP for positive gamma divider.
VGMP1[7:0]: the high voltage for positive gamma divider.
VGSP[7:0]: the low voltage for positive gamma divider.
VGMPJ[8:0] VGMP Voltage VGSP[8:0] VGSP Voltage
000h 3.0000V 00h 0V (GND)
001h 3.0125V 01h 0.30000V
Description 002h 3.0250V 02h 0.30125V
: : (12.5mV/Step) : :
C8h 5.5000V (12.5mV/Step)
: +(12.5mV/Step) { :
106h 6.2750V 10Eh 3.6750V
107h 6.2875V 10Fh 3.6875V
108h 6.3000V 110h 3.7000V
109h~1FFh reserved 111h~1FFh reserved
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
BCOOh BCO1h (VGMP) BC02h (VGSP)
Default Power On Sequence 00h C8h 00h
S/W Reset 00h C8h 00h
H/W Reset 00h C8h 00h
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SETVGN: Setting VGMN and VGSN Voltage (Page 1, BDOOh~BDO02h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
BDOOh 00h - VGMNS8 - - VGSN8
SETVGP R/W | BDh |BDO1h 00h VGMN7 |VGMNG6 |[VGMNS5 |[VGMN4 [VGMN3 [VGMN2 [VGMN1 |[VGMNO
BDO2h 00h VGSN7 |VGSNG6 | VGSN5 | VGSN4 |VGSN3 | VGSN2 | VGSN1 |VGSNO
NOTE: “-“ Don'’t care
This command is used to set the regulator output voltage VGMP/VGSP for negative gamma divider.
VGMN][7:0]: the high voltage for negative gamma divider.
VGSN]J7:0]: the low voltage for negative gamma divider.
VGMN][8:0] VGMN Voltage VGSN[8:0] VGSN Voltage
000h -3.0000V 00h 0V (GND)
001h -3.0125V 01h -0.30000V
Description 002h -3.0250V 02h -0.30125V
: : (12.5mV/Step) 03h -0.30250V
C8h -5.5000V - (12.5mV/Step)
: +(12.5mV/Step)
106h -6:2750V 10Eh -3.6750V
107h -6.2875V 10Fh -3.6875V
108h -6.3000V 110h -3.7000V
109h~1FFh reserved 111h~1FFh reserved
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
BDOOh BD01h (VGMN) BD02h (VGSN)
Default Power On Sequence 00h C8h 00h
S/W Reset 00h C8h 00h
H/W Reset 00h C8h 00h
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SETVCMOFF: Setting VCOM Offset Voltage (Page 1, BEOOh~BEO1h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
VCMOF
seTvemore | rw | Ben [BEOOM] OO ] ] " | FsEL | ] VCMB
BEO1h 00h VCM7 | VCM6 | VCM5 | VCM4 | VCM3 | VCM2 | VCM1 | VCMO
NOTE: “-“ Don't care
This command is used to adjust the DC VCOM offset voltage for panel.
VCMOFFSEL: select the voltage common voltage offset mode.
VCMOFFSEL Common Voltage Offset Mode
0 VCOM voltage offset mode
1 Gamma voltage offset mode
VCM[8:0]: the common voltage offset for panel.
VCMOFFSEL="0" VCMOEFSEL="1"
VM[8:0] Internal Register-Offset for Gamma Voltage
VCOM Output Voltage. |y, syiprsio], \?GSP[B:O], VGMN[8:0], VGSN?S:O])
000h 0V (GND) 0
001h -0.0125V. 1
002h -0:0250V 2
: +(12.5mV/Step) :
09Fh -1.9875V 159
0AOh -2.0000V 160
0Alh -2.0125V 161
: : (12.5mV/Step) . (1/Step)
Description 0C7h -2.4875V 199
0C8h -2.5000V 200
0C9h -2.5125V 201
: : (12.5mV/Step) . (1/Step)
OEFh -2.9875V 239
O0FO0h -3.0000V 240
OF1h -3.0125V 241
: : (12.5mV/Step) . (1/Step)
117h -3.4875V 279
118h -3.5000V 280
119h~1FFh reserved reserved
Notes:
1. When VCOM voltage offset mode is selected:
The larger adjusted VCOM offset range the larger power consumption. The most negative VCOM
voltage is clamped at VCL+0.5V. Select the proper adjusted VCOM range (by setting VCL voltage)
according to panel characteristics to avoid unnecessary power consumption.
2. When Gamma voltage offset mode is selected:
The VCOM voltage will be fixed at OV (GND). The larger AVDD (for more positive VGMP) and is
necessary for gamma voltage offset.
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Registgr Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
BEOOh BEQ1h (VCM)
Default Power On Sequence 00h 00h
S/W Reset 00h 00h
H/W Reset 00h 00h
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VGHCTR: VGH Output Voltage (Page 1, BFOOh)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
VGHCTR R/W BFh |BFOOh 00h - - - - - - VGHS1|VGHSO0

NOTE: “-“ Don't care

This command is used to control the output voltage for VGH booster.

VGHSJ1:0]: the enable/disable control for step-up 4 circuit.

VGHS[1:0] Step-up 4 Circuit (VGH)
Description 00 Voltage by boost time setting
01 7 ~18V
1x AVDD

Note: VGH output voltage is decided by boost time, which set by’ BTHA/B/C[1:0] of command BT4CTR,
when VGHS[1:0]="00".

Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep, Out Yes
Register Normal Mode On, Idle Modée On, Sleep Out Yes
Availability Partial Mode 'On,.Idle Mode’ Off, Sleep Out Yes
Rartial Mode On, Idle Mode On, Sleep Qut Yes
Sleep In Yes
Default Value
Status
BFOOh

Default Rower On-Sequence 00h

S/W Reset 00h

H/W Reset 00h
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RDIDIC: Read ID for IC Vender Code (Page 1, C500h~C502h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others (Non-MIP) D7 D6 D5 D4 D3 D2 D1 DO
D500h 00h ID417 | ID416 | ID415 | ID414 | ID413 | ID412 | ID411 | ID410
RDIDIC R D5h |D501h 00h ID427 | ID426 | ID425 | ID424 | ID423 | ID422 | ID421 | ID420
D502h 00h - - - - ID433 | ID432 | ID431 | ID430
NOTE: “-“ Don'’t care
This command returns the internal ID code.
Description 1% and 2™ parameters: Chip ID code. “5510h” means NT35510
3" parameter: ID43-1D40: Chip version code.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep.Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep.In Yes
STatus Default Value
D500h (ID41) D501h (ID42) D502h (ID43)
Default Power.On-Sequence 55h 10h XXh
S/W Reset 55h 10h XXh
HAW_Reset 55h 10h XXh
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RDIDPRD: Read ID for IC Production Code (Page 1, C600h~C606h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
C600h 00h - - ID515 | ID514 | ID513 | ID512 | ID511 | ID510
C601h 00h - - ID525 | ID524 | ID523 | ID522 | ID521 | ID520
C602h 00h - - ID535 | ID534 | ID533 | ID532 | ID531 | ID530
RDIDIC R C6h |C603h 00h - - - ID544 | ID543 | ID542 | ID541 | ID540
C604h 00h - - - - - - ID559 | ID558
C605h 00h ID557 | ID556 | ID555 | ID554 | ID553 | ID552_] ID551 | ID550
C606h 00h - - - - ID563 _}1D562 | ID561 | ID560

NOTE: “-“ Don'’t care

This command returns the internal ID code.

1% to 3" parameters: IC Lot No. ID code (0~9, A~Z for each register).

Description 4™ parameter: Wafer ID code (0~25d).
5" and 6" parameters: Wafer Map_ ID-code (X-axis coordinate).
7" parameter: Wafer Map ID-cade (Y-axis coordinate).
Restriction -
Status Availability
Normal Mode On, Idle Mode Off; Sleep Out Yes
Register Normal Mode On, Idle.Mode On, Sleep-Out Yes
Availability Partial Mode On, ldle. ModeOff, Sleep Out Yes
Partial Mode On, Idle Mode On,/Sleep Out Yes
Sleep'In Yes
Default Value
Status C600h C601h C602h C603h 228‘512 C606h
Default (ID51) (ID52) (ID53) (ID54) (ID55) (ID56)
Power On Sequence XXh XXh XXh XXh XXh XXh
S/W Reset XXh XXh XXh XXh XXh XXh
H/W Reset XXh XXh XXh XXh XXh XXh
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WRDID: Write Display ID (Page 1, C700h~C702h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
C700h 00h ID17 | ID16 | ID15 | ID14 | ID13 | ID12 | ID11 | ID10
WRDID RW | C7h |c701h 00h ID27 | ID26 | ID25 | ID24 | ID23 | 1D22 | ID21 | 1D20
C702h 00h ID37 | ID36 | ID35 | ID34 | ID33 | ID32 | ID31 | ID30
NOTE: “-“ Don't care
This command is used to define the 24-bit display identification information.
The 1* parameter (ID1): module’s manufacturer ID.
Description The 2" parameter (ID27 to ID20): module/driver version ID (Parameter Range:-80h to FFh;.i.e. the ID27
is always set to “1").
The 3" parameter (ID37 to ID30): module/driver ID.
Note: The parameter ID1, ID2, ID3 correspond to read data-of.commands.RDID1/2/3(DAh, DBh, DCh)
respectively.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal'Mode On, Idle:Mode On, Sleep Out Yes
Availability Partial Mode On;,.Idle Mode Off, Sleep Out Yes
Partial Mode,On, Idle Mode On, /Sleep Out Yes
Sleep\n Yes
Gtan Default Value
C700h (ID1) C701h (ID2) C702h (ID3)
Default PowerOn Sequence 00h 80h 00h
S/W Reset 00h 80h 00h
H/W Reset 00h 80h 00h
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WRPCLRC: Write

Panel Color Characteristics (Page 1, C800h~C80Eh)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others (Non-MIPI) D7 D6 D5 D4 D3 D2 D1 DO
C800h 00h Bkx1 | BkxO | Bkyl | BkyO | Wx1 | Wx0 Wyl | Wy0
C801h 00h Bkx9 | Bkx8 | Bkx7 | Bkx6 | Bkx5 | Bkx4 | Bkx3 | Bkx2
C802h 00h Bky9 | Bky8 | Bky7 | Bky6 | Bky5 | Bky4 | Bky3 | Bky2
C803h 00h Wx9 Wx8 Wx7 Wx6 Wx5 Wx4 Wx3 Wx2
C804h 00h Wy9 | Wy8 | Wy7 | Wy | Wy5 | Wyd4 | Wy3 | Wy2
C805h 00h Rx1 Rx0 Ryl RyO0 Gx1 Gx0 Gyl Gy0
C806h 00h Rx9 Rx8 Rx7 Rx6 Rx5 Rx4 Rx3 Rx2
WRPCLRC RW | C8h [C807h 00h Ry9 Ry8 Ry7 Ry6 Ry5 Ry4 Ry3 Ry2
C808h 00h Gx9 Gx8 Gx7 Gx6 Gx5 Gx4 Gx3 Gx2
C809h 00h Gy9 Gy8 Gy7 Gy6 Gy5 Gy4 Gy3 Gy2
C80Ah 00h Bx1 Bx0 Byl ByO Ax1 Ax0 Ayl Ay0
C80Bh 00h Bx9 Bx8 BX7 Bx6 Bx5 Bx4 Bx3 Bx2
C80Ch 00h By9 By8 By7 By6 By5 By4 By3 By2
C80Dh 00h Ax9 Ax8 AXT Ax6 AX5 Ax4 Ax3 Ax2
C80Eh 00h Ay9 Ay8 Ay7 Ay6 Ay5 Ay4 Ay3 Ay2

NOTE: “-“ Don't care

This command_is"used to define-the panel colar characteristics for black, white, red, green, blue and A
color.

The Bkx[9:0] and Bky[9:0]: black color, characteristics.

The Wx[9:0].and-Wy[9:0]: white color.characteristics.

The Rx[9:0] and Ry[9:0]:\red.color characteristics.

Description The 'Gx[9:0] and Gy[9:0]: green color characteristics.
The Bx[9:0] and-By[9:0]: blue color characteristics.
The Ax[9:0] and Ay[9:0]: A color characteristics.
Note: The parameters Bkx, Bky, Wx, Wy, Rx, Ry, Gx, Gy, Bx, By, Ax, Ay correspond to read data of
commands 70h to 7Eh respectively.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence All are 00h
S/W Reset All are 00h
H/W Reset All are 00h
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WRDDB: Write DDB (Page 1, C900h~C903h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
C900h 00h SID7 | SID6 | SID5 | SID4 | SID3 | SID2 | SID1 | SIDO
C901h 00h SID15 | SID14 | SID13 | SID12 | SID11 | SID10 | SID9 | SID8
WRDDB R/W | C9h
C902h 00h MID7 | MID6 | MID5 | MID4 | MID3 | MID2 | MID1 | MIDO
C903h 00h MID15 | MID14 | MID13 | MID12 | MID11 | MID10 | MID9 | MID8
NOTE: “-* Don'’t care
This command is used to define the supplier identification, display module identification ‘and revision
- identification .
Description
Note: The parameters SID and MID correspond to read data of command RDDDBS| (Alh) or command
RDDDBC (A8h) respectively.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle . Mode On, Sleep OQut Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On;-Sleep Out Yes
Sleep In Yes
Default Value
Status
C900h, C901h (SID) C902h, C903h (MID)
Default Power'On Sequence 0000h 0000h
S\V.Reset 0000h 0000h
H/W Reset 0000h 0000h
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PRELIMINARY NT35510
GMGRDCTR: Gradient Control for Gamma Voltage (Page 1, DOO0Oh~D003h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
VGP1 | VGP1 | VGP1 | VGP1 | VGP1
D0OON 00h i i i IN4 IN3 IN2 IN1 INO
VGP1 | VGP1 | VGP1 | VGP1 | VGP1
D001h 00h - - _
averocrs. | | o o o oo o
D002h 00h i i i IN4 IN3 IN2 IN1 INO
VGP2 | VGP2 | VGP2_| VGP2 | VGP2
D0O3h 00h i i i ouT4 | ouT3 JouT2 | ouTl | ouTO

NOTE: “-“ Don't care

This command is used to set the gradient for gamma reference voltage.divider.

VGP1IN[5:0] and VGP10OUTI5:0]: adjust gradient for the point close to gamma high voltage.
VGP2IN[5:0] and VGP20OUTI[5:0]: adjust gradient for the point close-to gamma low-voltage.

A

Gradient adjustment by VGPXIN

Gradient adjustment by VGPXOUT

A

Description e g
[ (]
S )
> >
) o
o 3
g @
o o
Grayscale number ~ Grayscale number ~
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Re.gist.e.r Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status DO000h, DO01h | D0O02h, DO03h | D0O04h, DOO5h | DO06h, DO0O7h
Default (VGP1IN) (VGP10OUT) (VGP2IN) (VGP20OUT)
Power On Sequence OFh OFh 10h 10h
S/W Reset OFh OFh 10h 10h
H/W Reset OFh OFh 10h 10h
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PRELIMINARY NT35510
GMRCTR1: Setting Gamma 2.2 Correction for Red (Positive) (Page 1, D100h~D133h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D100h 00h - - - - - - VOR19 | VOR18
D101h 00h VOR17 | VOR16 | VOR15 | VOR14 | VOR13 | VOR12 | VOR11 | VOR10
D102h 00h - - - - - - V1R19 | V1IR18
D103h 00h V1R17 JV1R16 | VIR15|V1R14 |V1R13 |V1R12 | V1R11 |V1R10
D104h 00h - - - - - - V3R19 | V3R18
D105h 00h V3R17 ] V3R16 | V3R15 | V3R14 | V3R13 | V3R12 | V3R11 | V3R10
D106h 00h - - - - - : V5R19 | V5R18
D107h 00h V5R17 | V5R16 | V5R15 | V5R14 | V5R13 |'V5R12 | V5R11 | V5R10
D108h 00h - - - - b - V7R19 | V7R18
D109h 00h V7R17 | V7R16 | V7R15 | V7R14 | V7/R13 | V7R12| V7R11 | V7R10
D10Ah 00h - - < ? - - V11R19|V11R18
D10Bh 00h V11R17|V11R16|V11R15]V11IR14|V11R13|V11R12|V11R11 |V11R10
D10Ch 00h - - - - - - [V15R19[V15R18
D10Dh 00h V15R17|V15R16]V15R15|V15R14]V15R13|V15R12|V15R11 V15R10
D10Eh 00h - - - - - = V23R19|V23R18
D10Fh 00h V23R17]V23R16{V23R15|]V23R14|V23R13[V23R12|V23R11|V23R10
D110h 00h - - - - - - V31R19]V31R18
D111h 00h V31R17]V31R16|V31R15}V31R14|V31R13]V31R12|V31R11}V31R10
D112h 00h - - - - - - VA7R19|V47R18
GMRCTR1 R/W |..D1h |D113h 00h VATR17|VATR16]V47R15|V47R14|VA7TR13|VA7R12|V47R11|V47R10
D114h 00h - - - - - - V63R19|V63R18
D115h 00h V63R17]V63R16|V63R15|]V63R14[V63R13][V63R12|V63R11|V63R10
D116h 00h - - - - - - [VOS5R19]VO5R18
D117h 00h VOS5R17]VO5R16|VI5R15]VI5R14|VO5R13]VO5R12|VI5R11|VO5R10

V127 | V127

D118h 00h - - - - - - R19 R18

D119h 0oh V127 | V127 | V127 | V127 | V127 | V127 | V127 | V127

R17 R16 R15 R14 R13 R12 R11 R10

V128 | V128

D11Ah - - - - - -

00h R19 R18

D11Bh 00h V128 | V128 | vi128 | vi128 | V128 | V128 | v128 | V128

R17 R16 R15 R14 R13 R12 R11 R10

D11Ch 00h - - - - - - V160 | V160

R19 R18

D11Dh 0oh V160 | V160 | V160 | vi160 | V160 | V160 | vi160 | V160

R17 R16 R15 R14 R13 R12 R11 R10

V192 | V192

D11Eh h - - - - - -

00 R19 R18

D11Fh 00h V192 | V192 | V192 | V192 | V192 | V192 | V192 | V192

R17 R16 R15 R14 R13 R12 R11 R10
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PRELIMINARY NT35510
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D120h 00h - ; ) ] ) i V208 | V208
R19 R18
D121h 00h V208 | V208 | V208 | V208 | V208 | V208 | V208 | V208
R17 R16 R15 R14 R13 R12 R11 R10
V224 | V224

D122h - - - - - -
oon R19 R18
D123h 0oh V224 | V224 | V224 | V224 | V224 | V224 | V224 | V224
R17 R16 R15 R14 R13 R12 R11 R10
V232 | V232

D124h - - - - " )
oon R19 R18
D125h 00h V232 | V232 | V232 |V232 | V232 | v232-| V232 | V232
R17 R16 R15 R14 R13 R12 R11 R10
D126h 00h i < \ \ i i V240 | v240
R19 R18
D127h 00h V240 1-V240 | V240 | V240 }-V240 | V240 | V240 | V240
R17 R16 R15 R14 R13 R12 R11 R10
V244 | V244

D128h h ’ - L \ \ -
R R19 R18
o20n| oo | V) e | Rk | mua | ras | mas | mon | Rio
GMRCTR1 R/W Dlh V28 | vaas

D12Ah \ - - - - -
XX R19 R18
D12Bh 00h V248 | V248 | V248 | V248 | V248 | V248 | V248 | V248
R17 R16 R15 R14 R13 R12 R11 R10
V250 | V250

D12Ch - - - - - -
oon R19 R18
D12Dh 00h V250 | V250 | v250 | V250 | V250 | V250 | V250 | V250
R17 R16 R15 R14 R13 R12 R11 R10
D12Eh|  00h - ] ) . ) ) V252 | v252
R19 R18
D12Eh 0oh V252 | V252 | V252 | V252 | V252 | V252 | V252 | V252
R17 R16 R15 R14 R13 R12 R11 R10
D130h 0oh i i i i i i V254 | V254
R19 R18
D131h 0oh V254 | V254 | V254 | V254 | V254 | V254 | V254 | V254
R17 R16 R15 R14 R13 R12 R11 R10
D132h 00h i i i i i i V255 | V255
R19 R18
D133h 0oh V255 | V255 | V255 | V255 | V255 | V255 | V255 | V255
R17 R16 R15 R14 R13 R12 R11 R10

NOTE: “-“ Don'’t care
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This command is used to adjust the gamma 2.2 correction for the red (positive).
Description
VnR1[9:0]: gamma voltage Vn for gamma 2.2 correction of red data (positive).
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
D100h; D101h/(VOR1) 00h;37h
D102h, D103h (V1R1) 00h;61h
D104h, D105h(V3R1) 00h, 92h
D106h, D107h (V5R1) 00h, B4h
D108h; D109h.(V7R1) 00h, CEh
D10Ah, D10Bh(V11R1) 00h, F6h
D10Ch,-D10Dh (V15R1) 01h, 14h
D10Eh, D10Fh (V23R1) 01h, 48h
D110h, D111h (V31R1) 01h, 6Bh
D112h, D113h (V47R1) 01h, A7h
D114h, D115h (V63R1) 01h, D3h
D116h, D117h (V95R1) 02h, 18h
Power On Sequence D118h, D119h (V127R1) 02h, 50h
Default D11Ah, D11Bh (V128R1) 02h, 52h
D11Ch, D11Dh (V160R1) 02h, 87h
D11Eh, D11Fh (V192R1) 02h, BEh
D120h, D121h (V208R1) 02h, E2h
D122h, D123h (V224R1) 03h, OFh
D124h, D125h (V232R1) 03h, 30h
D126h, D127h (V240R1) 03h, 5Ch
D128h, D129h (V244R1) 03h, 77h
D12Ah, D12Bh (V248R1) 03h, 94h
D12Ch, D12Dh (V250R1) 03h, 9Fh
D12Eh, D12Fh (V252R1) 03h, ACh
D130h, D131h (V254R1) 03h, BAh
D132h, D133h (V255R1) 03h, C1h
S/W Reset Same above
H/W Reset Same above
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PRELIMINARY NT35510
GMGCTR1: Setting Gamma 2.2 Correction for Green (Positive) (Page 1, D200h~D233h)
Address Parameter
Inst / Para R/W D[15:8]

MIPI |Others (Non-MIP) D7 D6 D5 D4 D3 D2 D1 DO
D200h 00h - - - - - - V0G19 | VOG18
D201h 00h VOG17|V0G16 | VOG15|V0G14 |VOG13 |VOG12 | VOG1l | VOG10
D202h 00h - - - - - - V1G19 |V1G18
D203h 00h V1G17|V1G16 |V1G15]|V1G14|V1G13|V1G12 |V1G1l |ViG10
D204h 00h - - - - - - V3G19 |V3G18
D205h 00h V3G17|V3G16 | V3G15])Vv3G14 |Vv3G13 |V3G12 | V3G11 |V3G10
D206h 00h - - - - - : V5G19 | V5G18
D207h 00h V5G17 | V5G16 | V5G15 | V5G14 | V5G1E3 | V5612 | V561l | V5G10
D208h 00h - - - - b - V7G19|V7G18
D209h 00h V7G17 |V7G16 | V7G15 | V7G14 | Vv7G13 | V7G12 | V7G1l |V7G10
D20Ah 00h - - < ? - - V11G19jV11G18
D20Bh 00h V11G17{]V11G16|V11G15|\V11G14{V11G13|V11G12|V11G11V11G10
D20Ch 00h - - - - - - V15G19jV15G18
D20Dh 00h \V15G17V15G16[]V15G15V15G1415G13|v15G12|V15G11V15G10
D20Eh 00h - - - - - = \V23G19v23G18
D20Fh 00h V23G17[V23G16J]V23G15[V23G14jV23G13V23G12|V23G11V23G10
D210h 00h - - - - - - \V31G19v31G18
D211h 00h \V31G17]V31G16]V31G15)v31G14v31G13[Vv31G12}V31G11jV31G10
D212h 00h - - - - - - V47G19v47G18

GMGCTR1 R/W |.:D2h |D213h 00h VA47G17VATG16VA7G15VA7G14NV4A7G13V47G12|V47G11NV47G10
D214h 00h - - - - - - V63G19jV63G18
D215h 00h V63G17[V63G16]V63G15lV63G14|V63G13[V63G12[V63G11[V63G10
D216h 00h - - - - - - \VO5G19[V95G18
D217h 00h VO5G17]V95G16]VI5G15VI5G14V95G13[V95G12]VI5G11|VI5G10

V127 | V127

D218h 00h - - - - - - G19 Gi8
D219h 0oh V127 | V127 | V127 | V127 | V127 | V127 | V127 | V127
G17 G16 G15 G14 G13 G12 G1l G10

D21Ah 00h - - - - - - V128 | Vi2s
G19 G18

D21Bh 00h V128 | V128 | vi128 | vi128 | V128 | V128 | v128 | V128
G17 G16 G15 G1l4 G13 G12 G1l G10

D21Ch 00h - - - - - - V160 1 V160
G19 G18

D21Dh 00h V160 | V160 | V160 | vi160 | V160 | V160 | V160 | V160
Gl7 Gl6 G15 Gl4 G13 G12 Gll G10

p21en|  ooh : : : : : N ol s
G19 G18

D21Fh 00h V192 | V192 | V192 | V192 | V192 | V192 | V192 | V192
G17 G16 G15 G14 G13 G12 G11 G10
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Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
D220h 00h . B ) ) ) i V208 | V208
G19 G18
D221h 00h V208 | v208 | v208 | v208 | v208 | V208 | V208 | V208
G17 G16 G15 G14 G13 G12 G11 G10
D222h 00h _ _ _ ) ) i V224 | V224
G19 G18
D223h 00h V224 | V224 | V224 | V224 | V224 | V224 | V224 | V224
G17 G16 G15 G14 G13 G12 Gi1 G10
D224h|  00h - ; } ) . ) V232, | V232
G19 G18
D225h 00h V232 | V232 | V232 |V232 | V232 | v232-| V232 | V232
G17 G16 G15 G14 G13 G12 G11 G10
D226h 00h - < \ \ } ) V240 | V240
G19 G18
D227h 00h V240 1-V240 | V240 | V240 }-V240 | V240 | V240 | V240
G17 G16 G15 Gl14 G13 G12 G11 G10
D228h 00h ’ . 4 \ \ ) V244 | V244
G19 G18
oz20n| oo | T Sie | ib | ore | a1s | o1 | on | 610
GMGCTR1 R/W D2h
D22Ah 00h \ z } ) ) i V248 | V248
G19 G18
D22Bh 00h V248 | V248 | V248 | V248 | V248 | V248 | V248 | V248
G17 G16 G15 G14 G13 G12 G11 G10
D22Ch 00h - _ i} } ) i V250 | v250
G19 G18
D22Dh 00h V250 | V250 | v250 | v250 | V250 | V250 | V250 | V250
G17 G16 G15 G14 G13 G12 G11 G10
D22Eh|  00h ) ) ) ) ) I e B
G19 G18
D22Fh 00h V252 | V252 | V252 | V252 | V252 | V252 | V252 | V252
G17 G16 G15 G14 G13 G12 G11 G10
D230h 00h - _ . } ) ) V254 | V254
G19 G18
D231h 00h V254 | V254 | V254 | V254 | V254 | V254 | V254 | V254
G17 G16 G15 Gl4 G13 G12 G11 G10
D232h 00h ] ) ) . ) ) V255 | v255
G19 G18
D233h 00h V255 | V255 | V255 | V255 | V255 | V255 | V255 | V255
G17 G16 G15 G14 G13 G12 G11 G10
NOTE: “-“ Don'’t care
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This command is used to adjust the gamma 2.2 correction for the green (positive).
Description
VnG1[9:0]: gamma voltage Vn for gamma 2.2 correction of green data (positive).
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
D200h; D201h/(VOG1) 00h;37h
D202h, D203h (V1G1) 00h;61h
D204h, D205h(V3G1) 00h, 92h
D206h, D207h (V5G1) 00h, B4h
D208h; D209h.(V7G1) 00h, CEh
D20Ah, D20Bh(V11G1) 00h, F6h
D20Ch,-D20Dh (V15G1) 01h, 14h
D20Eh, D20Fh (V23G1) 01h, 48h
D210h, D211h (V31G1) 01h, 6Bh
D212h, D213h (V47G1) 01h, A7h
D214h, D215h (V63G1) 01h, D3h
D216h, D217h (V95G1) 02h, 18h
Power On Sequence D218h, D219h (V127G1) 02h, 50h
Default D21Ah, D21Bh (V128G1) 02h, 52h
D21Ch, D21Dh (V160G1) 02h, 87h
D21Eh, D21Fh (V192G1) 02h, BEh
D220h, D221h (V208G1) 02h, E2h
D222h, D223h (V224G1) 03h, OFh
D224h, D225h (V232G1) 03h, 30h
D226h, D227h (V240G1) 03h, 5Ch
D228h, D229h (V244G1) 03h, 77h
D22Ah, D22Bh (V248G1) 03h, 94h
D22Ch, D22Dh (V250G1) 03h, 9Fh
D22Eh, D22Fh (V252G1) | 03h, ACh
D230h, D231h (V254G1) 03h, BAh
D232h, D233h (V255G1) 03h, C1h
S/W Reset Same above
H/W Reset Same above
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q NG®VATEK

PRELIMINARY NT35510
GMBCTRL1: Setting Gamma 2.2 Correction for Blue (Positive) (Page 1, D300h~D333h)
Address Parameter
Inst / Para R/W D[15:8]

MIPI |Others (Non-MIP) D7 D6 D5 D4 D3 D2 D1 DO
D300h 00h - - - - - - VOB19 | VOB18
D301h 00h VOB17 | VOB16 | VOB15 | VOB14 | VOB13 | VOB12 | VOB11 | VOB10
D302h 00h - - - - - - V1B19 | V1B18
D303h 00h V1B17 | V1B16 | V1B15|V1B14 |V1B13 |V1B12 | ViB11 | V1B10
D304h 00h - - - - - - V3B19 | V3B18
D305h 00h V3B17 | V3B16 | V3B15 | V3B14 | V3B13 | V3B12 | V3B11 | V3B10
D306h 00h - - - - - : V5B19 | V5B18
D307h 00h V5B17 | V5B16 | V5B15 | V5B14 | V5B13 | V5B12 | V5B11 | V5B10
D308h 00h - - - - b - V7B19 | V7B18
D309h 00h V7B17 | V7B16 | V7B15 | V7B14 | V/B13 | V.7B12'] V7B11 | V7B10
D30Ah 00h - - < ? - - V11B19|v11B18
D30Bh 00h V11B17|V11B16|Vv11B15|V11B14|v11B13|V11B12|V11B11|V11B10
D30Ch 00h - - - - - - \V15B19]vV15B18
D30Dh 00h V15B17|V15B16|V15B15|V15B14|V15B13{v15B12]V15B11|V15B10
D30Eh 00h - - - - - = \V23B19|V23B18
D30Fh 00h VV23B17]V23B16{v23B15]|V23B14|V23B13|V23B12|Vv23B11|vVv23B10
D310h 00h - - - - - - \V31B19]v31B18
D311h 00h V31B17]V31B16{v31B15|v31B14|v31B13|]v31B12|Vv31B11|v31B10
D312h 00h - - - - - - \VA7B19|V47B18

GMBCTR1

R/W |..D3h |D313h 00h \VA7B17]V47B16|V47B15|V47B14|V47B13|V47B12]V47B11|V47B10
D314h 00h - - - - - - V63B19]V63B18
D315h 00h V63B17]V63B16|V63B15]v63B14|V63B13|V63B12|V63B11|V63B10
D316h 00h - - - - - - \VO5B19]v95B18
D317h 00h VO5B17]V95B16|V95B15]v95B14|V95B13|vV95B12|V95B11|V95B10

V127 | V127

D318h 00h - - - - - - B19 B18

D319h 0oh V127 | V127 | V127 | V127 | V127 | V127 | V127 | V127

B17 B16 B15 B14 B13 B12 B1l B10

D31Ah 00h - - - - - - V128 | V128

B19 B18

D31Bh 00h V128 | V128 | vi128 | vi128 | V128 | V128 | v128 | V128

B17 B16 B15 B14 B13 B12 B1l B10

D31Ch 00h - - - - - - V160 1 V160

B19 B18

D31Dh 00h V160 | V160 | V160 | vi160 | V160 | V160 | V160 | V160

B17 B16 B15 Bl4 B13 B12 B1ll B10

p3ien|  ooh : : : : : N vl

B19 B18

D31Fh 00h V192 | V192 | V192 | V192 | V192 | V192 | V192 | V192

B17 B16 B15 B14 B13 B12 B11l B10
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q NG®VATEK

PRELIMINARY NT35510
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
D320h 00h . B ) ) ) i V208 | V208
B19 B18
D321h 00h V208 | V208 | V208 | V208 | V208 | V208 | V208 | V208
B17 B16 B15 B14 B13 B12 B11 B10
D322h 0oh i i i i i i V224 | V224
B19 B18
D323h 0oh V224 | V224 | V224 | V224 | V224 | V224 | V224 | V224
B17 B16 B15 B14 B13 B12 B1l B10
D324h 00h i i i i X \ V232 | v232
B19 B18
D325h 00oh V232 | V232 | V232 |<V232 | V232 | V232-| v232 | V232
B17 B16 B15 B14 B13 B12 B11 B10
D326h 00h i < \ \ i i V240 | v240
B19 B18
D327h 00h V240 V240 | V240 | V240 |\V240 | V240 | V240 | V240
B17 B16 B15 B14 B13 B12 B11 B10
D328h 00h / i { \ \ i V244 | V244
B19 B18
D329h 00h V244 |\V244 | V244 .| V244 | V244 | V244 | V244 | V244
GMBCTR1 rw | 'B3n B17 B16 B15 B14 B13 B12 B11 B10
D32Ah 00h \ g, i i i i V248 | v248
B19 B18
D32Bh 00h V248 | V248 | V248 | V248 | V248 | V248 | V248 | V248
B17 B16 B15 B14 B13 B12 B11 B10
D32Ch 0oh i i i i i i V250 | v250
B19 B18
D32Dh 00h V250 | V250 | v250 | V250 | V250 | V250 | V250 | V250
B17 B16 B15 B14 B13 B12 B11 B10
D32Eh 00h } ) ) ) ) i V252 | v252
B19 B18
D32Eh 00oh V252 | V252 | V252 | V252 | V252 | V252 | V252 | V252
B17 B16 B15 B14 B13 B12 B11 B10
D330h 00h i i i i i i V254 | V254
B19 B18
D331h 00h V254 | V254 | V254 | V254 | V254 | V254 | V254 | V254
B17 B16 B15 B14 B13 B12 B11 B10
D332h 00h } ; ) ) ) i V255 | v255
B19 B18
D333h 00h V255 | V255 | V255 | V255 | V255 | V255 | V255 | V255
B17 B16 B15 B14 B13 B12 B11 B10
NOTE: “-“ Don'’t care
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¢ NG®VATEK PRELIMINARY NT35510

This command is used to adjust the gamma 2.2 correction for the blue (positive).
Description
VnB1[9:0]: gamma voltage Vn for gamma 2.2 correction of blue data (positive).
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
D300h; D301h’'(VOB1) 00h;37h
D302h, D303h (V1B1) 00h;61h
D304h, D305h(V3B1) 00h, 92h
D306h, D307h (V5B1) 00h, B4h
D308h, D309h.(V7B1) 00h, CEh
D30Ah, D30Bh-(V11B1) 00h, F6h
D30Ch,-D30Dh (V15B1) 01h, 14h
D30Eh, D30Fh (V23B1) 01h, 48h
D310h, D311h (V31B1) 01h, 6Bh
D312h, D313h (V47B1) 01h, A7h
D314h, D315h (V63B1) 01h, D3h
D316h, D317h (V95B1) 02h, 18h
Power On Sequence D318h, D319h (V127B1) 02h, 50h
Default D31Ah, D31Bh (V128B1) 02h, 52h
D31Ch, D31Dh (V160B1) 02h, 87h
D31Eh, D31Fh (V192B1) 02h, BEh
D320h, D321h (V208B1) 02h, E2h
D322h, D323h (V224B1) 03h, OFh
D324h, D325h (V232B1) 03h, 30h
D326h, D327h (V240B1) 03h, 5Ch
D328h, D329h (V244B1) 03h, 77h
D32Ah, D32Bh (V248B1) 03h, 94h
D32Ch, D32Dh (V250B1) 03h, 9Fh
D32Eh, D32Fh (V252B1) 03h, ACh
D330h, D331h (V254B1) 03h, BAh
D332h, D333h (V255B1) 03h, C1h
S/W Reset Same above
H/W Reset Same above
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q NG®VATEK

PRELIMINARY NT35510
GMRCTR2: Setting Gamma 2.2 Correction for Red (Negative) (Page 1, D400h~D433h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others (Non-MIP) D7 D6 D5 D4 D3 D2 D1 DO

D400h 00h - - - - - - VOR29 | VOR28
D401h 00h VOR27 | VOR26 | VOR25 | VOR24 | VOR23 | VOR22 | VOR21 | VOR20
D402h 00h - - - - - - V1R29 | V1R28
D403h 00h V1R27 | V1R26 | V1IR25 | V1R24 | V1R23 | V1R22 | V1IR21 | V1R20
D404h 00h - - - - - - V3R29 | V3R28
D405h 00h V3R27 | V3R26 | V3R25 | V3R24 | V3R23 | V3R22 | V3R21 | V3R20
D406h 00h - - - - - : V5R29 | V5R28
D407h 00h V5R27 | V5R26 | V5R25 | V5R24 | V5R23 | V5R22 | V5R21 | V5R20
D408h 00h - - - - b - V7R29 | V7R28
D409h 00h V7R27 | V7R26 | V7R25 | V7R24 | V7R23 | V7R22 | V7R21 | V7R20
D40Ah 00h - - < ? - - V11R29|V11R28
D40Bh 00h V11IR27|VI11R26|V11R25|V11IR24|V11R23|V11R22|V11R21[V11R20
D40Ch 00h - - - - - - [V15R29[V15R28
D40Dh 00h V15R27[V15R26|V15R25|V15R24|V15R23|V15R22|V15R21|V15R20
D40Eh 00h - - - - - = V23R29|V23R28
D40Fh 00h V23R27|V23R26{V23R25[V23R24|V23R23|V23R22|V23R21|V23R20
D410h 00h - - - - - - [V31R29]V31R28
D411h 00h V31R27]V31R26]V31R25}V31R24|V31R23]V31R22|V31R21|V31R20
D412h 00h - - - - - - \VA7R29|V4A7R28
GMRCTR2 R/W |.:D4h |D413h 00h \VATR27IVATR26]VATR25|V47R24\VATR23|VATR22V47R21|NV47R20
D414h 00h - - - - - - V63R29|V63R28
D415h 00h V63R27[V63R26]V63R25[V63R24|V63R23|V63R22[V63R21[V63R20
D416h 00h - - - - - - [VO5R29]V95R28
D417h 00h VOS5R27]VIO5R26|VI5R25]VI5R24|VO5R23][VI5R22|VI5SR21[VI5R20

V127 | V127

D418h 00h - - - - - - R29 R28

D419h 0oh V127 | V127 | V127 | V127 | V127 | V127 | V127 | V127

R27 R26 R25 R24 R23 R22 R21 R20

D41Ah 00h - - - - - - V128 | V128

R29 R28

D41Bh 00h V128 | V128 | vi128 | vi128 | V128 | V128 | v128 | V128

R27 R26 R25 R24 R23 R22 R21 R20

D41Ch 00h - - - - - - V160 1 V160

R29 R28

D41Dh 00h V160 | V160 | V160 | vi160 | V160 | V160 | V160 | V160

R27 R26 R25 R24 R23 R22 R21 R20

paien|  ooh : : : : : N Rl

R29 R28

D41Fh 00h V192 | V192 | V192 | V192 | V192 | V192 | V192 | V192

R27 R26 R25 R24 R23 R22 R21 R20
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q NG®VATEK

PRELIMINARY NT35510
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
D420h 00h i i i i i i V208 | V208
R29 R28
D421h 00h V208 | V208 | V208 | V208 | v208 | V208 | V208 | V208
R27 R26 R25 R24 R23 R22 R21 R20
D422h 00h - - - - - - V224 | V224
R29 R28
D423h 00h V224 | V224 | V224 | V224 | V224 | V224 | V224 | V224
R27 R26 R25 R24 R23 R22 R21 R20
DA424h 00h i i i i . \ V232 | V232
R29 R28
D425h 00h V232 | V232 | V232 |<V232 | V232 | V232-| V232 | V232
R27 R26 R25 R24 R23 R22 R21 R20
pa2eh|  0oh : s - \ : .| V240 | V240
R29 R28
D427h 00h V240 +|-V240 | V240 | V240 |-V240 | V240 | V240 | V240
R27 R26 R25 R24 R23 R22 R21 R20
p4a2gh| 'ooh : i { \ \ | Va4 | vaa4
R29 R28
0200 > 000 | | Voo | o | e | mos | woe | ror | oo
GMRCTR2 R/W | D4h
D42Ah 00h \ b i i i i V248 | V248
R29 R28
D42Bh 00h V248 | V248 | V248 | V248 | V248 | V248 | V248 | V248
R27 R26 R25 R24 R23 R22 R21 R20
D42Ch 00h i i i i i i V250 | V250
R29 R28
D42Dh 00h V250 | V250 | V250 | V250 | V250 | V250 | V250 | V250
R27 R26 R25 R24 R23 R22 R21 R20
D42Eh 00h - - - - - - V252 | V252
R29 R28
D42Eh 00h V252 | V252 | V252 | V252 | V252 | V252 | V252 | V252
R27 R26 R25 R24 R23 R22 R21 R20
Da3oh|  0oh : : : : : N DG
R29 R28
D431h 00h V254 | V254 | V254 | V254 | V254 | V254 | V254 | V254
R27 R26 R25 R24 R23 R22 R21 R20
paz2h|  ooh : : : : : N G R
R29 R28
D433h 00h V255 | V255 | V255 | v255 | V255 | V255 | V255 | V255
R27 R26 R25 R24 R23 R22 R21 R20
NOTE: “-* Don’t care
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¢ NG®VATEK PRELIMINARY NT35510

This command is used to adjust the gamma 2.2 correction for the red (negative).
Description
VnR2[9:0]: gamma voltage Vn for gamma 2.2 correction of red data (negative).
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
D400h; D401h/(VOR2) 00h;37h
D402h, D403h (V1R2) 00h;61h
D404h, D405h(V3R2) 00h, 92h
D406h, D407h (V5R2) 00h, B4h
D408h; D409h.(V7R2) 00h, CEh
D40Ah, D40Bh-(V11R2) 00h, F6h
D40Ch,-D40Dh (V15R2) 01h, 14h
D40Eh, D40Fh (V23R2) 01h, 48h
D410h, D411h (V31R2) 01h, 6Bh
D412h, D413h (V47R2) 01h, A7h
D414h, D415h (V63R2) 01h, D3h
D416h, D417h (V95R2) 02h, 18h
Power On Sequence D418h, D419h (V127R2) 02h, 50h
Default D41Ah, D41Bh (V128R2) 02h, 52h
D41Ch, D41Dh (V160R2) 02h, 87h
D41Eh, D41Fh (V192R2) 02h, BEh
D420h, D421h (V208R2) 02h, E2h
D422h, D423h (V224R2) 03h, OFh
D424h, D425h (V232R2) 03h, 30h
D426h, D427h (V240R2) 03h, 5Ch
D428h, D429h (V244R2) 03h, 77h
D42Ah, D42Bh (V248R2) 03h, 94h
D42Ch, D42Dh (V250R2) 03h, 9Fh
D42Eh, D42Fh (V252R2) 03h, ACh
D430h, D431h (V254R2) 03h, BAh
D432h, D433h (V255R2) 03h, C1h
S/W Reset Same above
H/W Reset Same above
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q NG®VATEK

PRELIMINARY NT35510
GMGCTR2: Setting Gamma 2.2 Correction for Green (Negative) (Page 1, D500h~D533h)
Address Parameter
Inst / Para R/W D[15:8]

MIPI |Others (Non-MIP) D7 D6 D5 D4 D3 D2 D1 DO
D500h 00h - - - - - - V0G29 | V0G28
D501h 00h V0G27 | VOG26 | VOG25 | V0G24 | VOG23 | VOG22 | VOG21 | VOG20
D502h 00h - - - - - - V1G29 |V1G28
D503h 00h V1G27]|V1G26 | V1G25|V1G24 |V1G23 V1G22 |V1G21 | V1G20
D504h 00h - - - - - - V3G29 | V3G28
D505h 00h V3G27 | V3G26 | V3G25|V3G24 | V3G23 | V3G22 | V3621 | V3G20
D506h 00h - - - - - : V5G29 | V5G28
D507h 00h V5G27 | V5G26 | V5G25 | V5G24 | V5G23 | V5622 | V5621 | VG20
D508h 00h - - - - b - V7G29 |V7G28
D509h 00h V7G27 |V7G26 | V7G25 | V7G24 | V7G23 | V7G22 | V7G21 |V7G20
D50Ah 00h - - < : - - V11G29V11G28
D50Bh 00h V11G27]V11G26|V11G25|V11G24{V11G23|V11G22|V11G21NV11G20
D50Ch 00h - - - - - - V15G29[V15G28
D50Dh 00h \V15G27V15G26[]V15G25V15G24V15G23|V15G22V15G21NV15G20
D50Eh 00h - - - - - = \V23G29V23G28
D50Fh 00h \V23G27[V23G26[]V23G25[V23G24|V23G23V23G22[V23G21N23G20
D510h 00h - - - - - - \V31G29vV31G28
D511h 00h \V31G27[V31G26]V31G25)V31G24V31G23[V31G22|V31G21N31G20
D512h 00h - - - - - - V47G29\V47G28

GMGCTR2 R/W |..D5h |D513h 00h VA7G27VATG26]VATG25VATG24N4AT7G23\V4T7G22V47G21N47G20
D514h 00h - - - - - - V63G29[V63G28
D515h 00h V63G27[V63G26]V63G25lV63G24|V63G23[V63G22[V63G21[V63G20
D516h 00h - - - - - - \VO5G29[V95G28
D517h 00h VO5G27]V95G26]VI5G25VI5G24IV95G23[V95G22]V95G21|NV95G20

V127 | V127

D518h 00h - - - - - - G29 G28
D519h 0oh V127 | V127 | V127 | V127 | V127 | V127 | V127 | V127
G27 G26 G25 G24 G23 G22 G21 G20

D51Ah 00h - - - - - - V128 | V128
G29 G28

D51Bh 00h V128 | V128 | vi128 | vi128 | V128 | V128 | v128 | V128
G27 G26 G25 G24 G23 G22 G21 G20

D51Ch 00h - - - - - - V160 1 V160
G29 G28

D51Dh 00h V160 | V160 | V160 | vi160 | V160 | V160 | V160 | V160
G27 G26 G25 G24 G23 G22 G21 G20

psien|  ooh : : : : : N ol
G29 G28

D51Fh 00h V192 | V192 | V192 | V192 | V192 | V192 | V192 | V192
G27 G26 G25 G24 G23 G22 G21 G20
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Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
D520h 00h . B ) ) ) i V208 | V208
G29 G28
D521h 00h V208 | V208 | V208 | V208 | V208 | V208 | V208 | V208
G27 G26 G25 G24 G23 G22 G21 G20
D522h 00h - _ i} ) ) i V224 | V224
G29 G28
D523h 0oh V224 | V224 | V224 | V224 | V224 | V224 | V224 | V224
G27 G26 G25 G24 G23 G22 G21 G20
D524h 00h - . . ) . \ V232 | v232
G29 G28
D525h 00oh V232 | V232 | V232 |<V232 | V232 | V232-| v232 | V232
G27 G26 G25 G24 G23 G22 G21 G20
D526h 00h - < \ \ ) ) V240 | v240
G29 G28
D527h 00h V240 V240 | V240 | V240 |\V240 | V240 | V240 | V240
G27 G26 G25 G24 G23 G22 G21 G20
D528h 00h ’ - 4 \ \ ) V244 | V244
G29 G28
os26n| > 0on |2z | oo | oe | ao3 | o2 | oot | a2
GMGCTR2 RMW | D5h
D52Ah 00h A Z - } ) i V248 | V248
G29 G28
D52Bh 00h V248 | V248 | V248 | V248 | V248 | V248 | V248 | V248
G27 G26 G25 G24 G23 G22 G21 G20
D52Ch 00h - _ . } ) i V250 | v250
G29 G28
D52Dh 00h V250 | V250 | v250 | v250 | V250 | V250 | V250 | V250
G27 G26 G25 G24 G23 G22 G21 G20
D52Eh 00h } ) ) ) ) i V252 | v252
G29 G28
D52Eh 00oh V252 | V252 | V252 | V252 | V252 | V252 | V252 | V252
G27 G26 G25 G24 G23 G22 G21 G20
D530h 00h - - . } ) ) V254 | V254
G29 G28
D531h 00h V254 | V254 | V254 | V254 | V254 | V254 | V254 | V254
G27 G26 G25 G24 G23 G22 G21 G20
D532h 00h } ; ) ) ) i V255 | v255
G29 G28
D533h 00h V255 | V255 | V255 | V255 | V255 | V255 | V255 | V255
G27 G26 G25 G24 G23 G22 G21 G20
NOTE: “-“ Don'’t care
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This command is used to adjust the gamma 2.2 correction for the green (negative).
Description
VnG2[9:0]: gamma voltage Vn for gamma 2.2 correction of green data (negative).
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
D500h; D501h/(VOG2) 00h;37h
D502h, D503h (V1G2) 00h;61h
D504h, D505h(V3G2) 00h, 92h
D506h, D507h (V5G2) 00h, B4h
D508h; D509h.(V7G2) 00h, CEh
D50Ah, D50Bh(V11G2) 00h, F6h
D50Ch;-D50Dh (V15G2) 01h, 14h
D50Eh, D50Fh (V23G2) 01h, 48h
D510h, D511h (V31G2) 01h, 6Bh
D512h, D513h (V47G2) 01h, A7h
D514h, D515h (V63G2) 01h, D3h
D516h, D517h (V95G2) 02h, 18h
Power On Sequence D518h, D519h (V127G2) 02h, 50h
Default D51Ah, D51Bh (V128G2) 02h, 52h
D51Ch, D51Dh (V160G2) 02h, 87h
D51Eh, D51Fh (V192G2) 02h, BEh
D520h, D521h (V208G2) 02h, E2h
D522h, D523h (V224G2) 03h, OFh
D524h, D525h (V232G2) 03h, 30h
D526h, D527h (V240G2) 03h, 5Ch
D528h, D529h (V244G2) 03h, 77h
D52Ah, D52Bh (V248G2) 03h, 94h
D52Ch, D52Dh (V250G2) 03h, 9Fh
D52Eh, D52Fh (V252G2) | 03h, ACh
D530h, D531h (V254G2) 03h, BAh
D532h, D533h (V255G2) 03h, C1h
S/W Reset Same above
H/W Reset Same above
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GMBCTR2: Setting Gamma 2.2 Correction for Blue (Negative) (Page 1, D600h~D633h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

D600h 00h - - - - - - VOB29 | VOB28
D601h 00h VOB27 | VOB26 | VOB25 | VOB24 | VOB23 | VOB22 | VOB21 | VOB20
D602h 00h - - - - - - V1B29 | V1B28
D603h 00h V1B27 | V1B26 | V1B25 | V1B24 | V1B23 | V1B22 | V1B21 | V1B20
D604h 00h - - - - - - V3B29 | v3B28
D605h 00h V3B27 | V3B26 | V3B25 | V3B24 | V3B23 | V3B22 | V3B21 | V3B20
D606h 00h - - - - - - V5B29 | V5B28
D607h 00h V5B27 | V5B26 | V5B25 | V5B24 | V5B23|1V5B22'] V5B21 | V5B20
D608h 00h - - - - . - V7B291V7B28
D609h 00h V7B27 | V7B26 | V7B25 | V/B24 | V7/B23 | V7B22 | V7B21 | V7B20
D60Ah 00h - - = z - - V11B29|vV11B28
D60Bh 00h V11B27|V11B26|V11B25|V11B24|V11B23|V11B22|V11B21|V11B20
D60Ch 00h - - - - - - \V15B29]V15B28
D60Dh 00h V15B27|V15B26|V15B25]Vv15B24{V15B23|vV15B822|V15B21|V15B20
D60Eh 00h - = - - = - \V23B29]v23B28
D60Fh 00h \V23B27|V23B26]V23B25|V23B24|V23B23|V23B22]V23B21|V23B20
D610h 00h - - - - - - \V31B29|v31B28
D611h 00h \V31B27|V31B26|V31B25|V31B24|Vv31B23|V31B22|v31B21|v31B20
D612h 00h - - - - - - \V47B29|V47B28
GMBCTR2 R/W |..D6h |D613h 00h \VATB27|VA7B26|VA7B25|VA47B24|\V4A7B23|\VA7B22]V47B21[V47B20
D614h 00h - - - - - - V63B29]V63B28
D615h 00h V63B27]V63B26]V63B25|V63B24|V63B23|V63B22]V63B21|]V63B20
D616h 00h - - - - - - VO5B29|v95B28
D617h 00h VO5B27]V95B26|V95B25]v95B24|V95B23|V95B22|V95B21|v95B20

V127 | V127

D618h 00h - - - - - - 829 B28

V127 | V127 | V127 | V127 | V127 | V127 | V127 | V127

D619h 00h B27 B26 B25 B24 B23 B22 B21 B20

D61Ah 00h - - - - - - V128 | V128

B29 B28

D61Bh 00h V128 | V128 | vi128 | Vv128 | V128 | V128 | V128 | V128

B27 B26 B25 B24 B23 B22 B21 B20

D61Ch 00h - - - - - - V160 1 V160

B29 B28

D61Dh 00h V160 | V160 | V160 | V160 | V160 | V160 | V160 | V160

B27 B26 B25 B24 B23 B22 B21 B20

De1EN|  OON : : : : : N R R

B29 B28

D61Fh 00h V192 | V192 | V192 | Vv192 | V192 | V192 | V192 | V192

B27 B26 B25 B24 B23 B22 B21 B20
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Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
D620h 00h - - - - - - V208 | V208
B29 B28
D621h 00h V208 | V208 | V208 | V208 | V208 | V208 | V208 | V208
B27 B26 B25 B24 B23 B22 B21 B20
D622h 00h - - - - - - V224 | V224
B29 B28
D623h 00h V224 | V224 | V224 | V224 | V224 | V224 | V224 | V224
B27 B26 B25 B24 B23 B22 B21 B20
D624h 00h - - - - A A A\ 8232
B29 B28
D625h 00h V232 | V232 | V232 |V232 | V232 | v232-| V232 | V232
B27 B26 B25 B24 B23 B22 B21 B20
D626h|  00h : s - \ : .| V240 | V240
B29 B28
D627h 00h V240 +1-V240 | V240 | V240 |-\/240 | V240 | V240 | V240
B27 B26 B25 B24 B23 B22 B21 B20
pe2gh|  'ooh . ) { \ \ o | VRaa ) v2a4
B29 B28
ool oo | [ | e P | e |
GMBCTR2 R/W D6h
D62AN 00h \ b i i i i V248 | V248
B29 B28
D62Bh 00h V248 | V248 | V248 | V248 | V248 | V248 | V248 | V248
B27 B26 B25 B24 B23 B22 B21 B20
D62Ch 00h - - - - - - V250 | V250
B29 B28
D62Dh 00h V250 | V250 | V250 | V250 | v250 | v250 | v250 | v250
B27 B26 B25 B24 B23 B22 B21 B20
D62Eh 00h - - - - - - V252 | V252
B29 B28
D62Eh 00h V252 | V252 | v252 | v252 | V252 | v252 | V252 | V252
B27 B26 B25 B24 B23 B22 B21 B20
D630h|  00h : : : : : | vesa | vesa
B29 B28
D631h 00h V254 | V254 | v254 | V254 | V254 | V254 | V254 | V254
B27 B26 B25 B24 B23 B22 B21 B20
D632h|  0oh : : : : : N G R
B29 B28
D633h 00h V255 | V255 | V255 | V255 | V255 | v255 | V255 | V255
B27 B26 B25 B24 B23 B22 B21 B20
NOTE: “-“ Don'’t care
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This command is used to adjust the gamma 2.2 correction for the blue (negative).
Description
VnB2[9:0]: gamma voltage Vn for gamma 2.2 correction of blue data (negative).
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
D600h; D601h’'(VOB2) 00h;37h
D602h, D603h (V1B2) 00h;61h
D604h, D605h(V3B2) 00h, 92h
D606h, D607h (V5B2) 00h, B4h
D608h, D609h.(V7B2) 00h, CEh
D60Ah, D60Bh-(V11B2) 00h, F6h
D60Ch,-D60Dh (V15B2) 01h, 14h
D60Eh, D60Fh (V23B2) 01h, 48h
D610h, D611h (V31B2) 01h, 6Bh
D612h, D613h (V47B2) 01h, A7h
D614h, D615h (V63B2) 01h, D3h
D616h, D617h (V95B2) 02h, 18h
Power On Sequence D618h, D619h (V127B2) 02h, 50h
Default D61Ah, D61Bh (V128B2) 02h, 52h
D61Ch, D61Dh (V160B2) 02h, 87h
D61Eh, D61Fh (V192B2) 02h, BEh
D620h, D621h (V208B2) 02h, E2h
D622h, D623h (V224B2) 03h, OFh
D624h, D625h (V232B2) 03h, 30h
D626h, D627h (V240B2) 03h, 5Ch
D628h, D629h (V244B2) 03h, 77h
D62Ah, D62Bh (V248B2) 03h, 94h
D62Ch, D62Dh (V250B2) 03h, 9Fh
D62Eh, D62Fh (V252B2) 03h, ACh
D630h, D631h (V254B2) 03h, BAh
D632h, D633h (V255B2) 03h, C1h
S/W Reset Same above
H/W Reset Same above
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MTPDET: MTP Power Detection (Page 1, EC00h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
MTP
00h - - - - - - - -
MTPDET R ECh |ECOOh DET
NOTE: “-* Don'’t care
This command is used to check the external power for MTP programming which is ready or not.
Description When the pad MTP_PWR is floating or connected to ground, the read out value of MTP_DET register is
“0”. When the external power 7.5V is connected to the pad MTP_PWR, the read our value of MTP_DET
register is "1”.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Qut Yes
Availability Partial Mode On, Idle Mode Off,.Sleep-Out Yes
Partial Mode On, Idle‘Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
SNV-Reset 00h
HIW Reset 00h
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MTPEN: MTP Enable Control (Page 1, EDOOh)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
MTP MTP, MTP MTP MTP, MTP MTP, MTP
00h - - - - - - - -
MTPEN RIW| EDh {EDOON EN17 | EN16 | EN15 | EN14 | EN13 | EN12 | EN11 | EN10O
NOTE: “-* Don'’t care
This command is used to enable the different group data for MTP programming respectively.
Bit Description Value
MTP EN1[7 MTP for ID1/2/3, VGMP, VGSP, VGMN, VGSN and VCOM “0”;.Disable
— [7] offset (C7xxh, BCxxh~BExxh of page 1) “1" Enable
MTP for gamma 2.2 correction ‘0" Disable
MTP_EN1[6] (DOxxh~D6xxh of page 1) “1": Enable
MTP for panel color and DDB “0":'Disable
MTP_EN1[5] (C8xxh, C9xxh of page 1) “1”: Enable
Description MTP_EN1[4] | Fixedto 0 -
MTP_EN1[3] | Fixedto O -
MTP_EN1[2] | Fixedto 0 -
MTP_EN1[1]. | Fixed to-0 -
MTR_EN1[0] | Fixed to 0 -
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 00h
elau SIW Reset 00h
H/W Reset 00h
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MTPWR: MTP Write (Page 1, EEOOh~EEO2h)

Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)
EEOOh 00h 1 0 1 0
MTPWR w EEh |EEO1h 00h 0 1 0 1 1 0
EEO2h 00h 0 0 1 1
NOTE: “-" Don'’t care
This command is MTP write command.
Description The MTP write sequence EEOOh+0xA5h - EE01h+0x5Ah - EE02h+0x3Ch-must be followed for-MTP
programming.
This function is active when the sequence above is complete and the EE02 command.is'executed.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep.Out Yes
Register Normal Mode On, Idle’Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off,-Sleep Out Yes
Partial'Mode On, Idle Mode'On, Sleep Out Yes
Sleep In Yes
Default Value
Status
EEOOh EEO1h EEO2h
Default Power On-Sequence A5h 5Ah 3Ch
S/W Reset A5h 5Ah 3Ch
H/W Reset A5h 5Ah 3Ch
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RDMTP: Read MTP Status (Page 1, EFOOh~EFQ01h)
Address Parameter
Inst / Para R/W D[15:8]
MIPI |Others D7 D6 D5 D4 D3 D2 D1 DO
(Non-MIPI)

EFooh ooh MTP_S|MTP_S|MTP_S|MTP_S|MTP_S|MTP_S|MTP_S|MTP_S
RDMTP R EEh TUS17 | TUS16 | TUS15|TUS14 |TUS13 | TUS12 | TUS11 |TUS10
EFO1h ooh MTP_S|MTP_S|MTP_S|MTP_S|MTP_S|MTP_S|MTP_S|MTP_S
TUS27 | TUS26 | TUS25 | TUS24 | TUS23 | TUS22 | TUS21 | TUS20

NOTE: “-“ Don't care

Description

This command is represent the current status which the group data shown in command EDOOh is

programmed or not.

Bit

Description

Value

MTP_STUS1[7]

1 time MTP for ID1/2/3, VGMP, VGSP, VGMN, VGSN
and VCOM offset (C7xxh, BCxxh~BExxh of page 1)

“0”: Not programmed

“1": Programmed

MTP_STUS1[6]

2" time MTP for ID1/2/3, VGMP, VGSP, VGMN, VGSN
and VCOM offset (C7xxh, BCxxh~BExxh of page 1)

“0": Not programmed

“1": Programmed

MTP_STUS1[5]

3% time MTP for ID1/2/3, VGMP,VGSP; VGMN; VGSN
and VCOM offset(C7xxh, BCxxh~BExxh-of page 1)

“0": Not programmed

“1". Programmed

MTP_STUS1[4]

4™ time MTP for ID1/2/3, VGMP, VGSP, VGMN, VGSN
and VCOM offset (C7xxh, BCxxh~BExxh of page'1)

“0": Not programmed

‘1" Programmed

MTP_STUS1[3]

Not defined

MTP \STUS1?]

Not defined

MTP.STUS1[1]

1% time MTP for.gamma 2.2 correction
(DOxxh~D6xxh of page 1)

“0": Not programmed

“1": Programmed

MTP_STUS1[0]

2"% time, MTPfor gamma 2.2 correction
(DOxxh~D6xxh-of page 1)

“0": Not programmed

“1": Programmed

Bit

Description

Value

MTP_STUS2[7]

Not defined

MTP_STUS2[6]

Not defined

MTP_STUS2[5]

Not defined

MTP_STUS1[4]

1* time MTP for panel color and DDB
(C8xxh, C9xxh of page 1)

“0": Not programmed

“1": Programmed

MTP_STUS2[3]

Not defined

MTP_STUS2[2]

Not defined

MTP_STUS2[1]

Not defined

MTP_STUS2[0]

Not defined
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Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Default Value
Status
Default MTP_STUS1 MTP, STUS2
Power On Sequence 00h (XXh after MTP) 00h_(XXh after MTP)
S/W Reset 00h (XXh-after MTR) 00h (XXh after MTP)
H/W Reset 00h.(XXh after MTP) 00h(XXh after MTP)
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2 POWER GENERATION CIRCUIT

2.1 LCD Power Generation Scheme
The boost voltage generated in NT35510 is shown as below.

VGH

AVDD (4.5 ~ 6.5V)

VDDA=VDDB=VDDR/VDDAM
(2.3V ~ 4.8V)
VDDI (1.65V ~ 3.3V)
VREFCP

\

VGMP (3.0 ~6.3V)

VGSP (0, 0.3='3.7V)

VRGH'(1 = 6V)

DVDD
DIOPWR, MVDDA, MVDDL
VSSI=VSSA=VSSB=VSSR=VSSMA=0V

VEOM (0.0 ~ -3.5V)

VCL (-2.5 ~ -4.0V)

\\\

VGSN (0, -0.3 ~ -3.7V)

VGMN (-3.0 ~ -6.3V)

AVEE (-4.5 ~ -6.5V)

VGL_REG (-2 ~ -15V)

v

VGLX
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2.2 DC/DC Converter Circuit

The DC-DC converter is highly efficient step-up voltage generator circuits that generate the high voltage level
AVDD/AVEE required for source drivers and VGHO/VGLO required for gate control signals for panel.

- Using charge pump for AVDD/AVEE voltage and LVGL is used

VDDB, VDDA, VDDR, VDDAM VDDI

Cs1
VSSB, VSSA, VSSR, AVSS VSSI
C11P VRGH

S14

C1IN
C12pP

C12N C41P
C13P ca1
C41N

C13N

C14P VGH
NA\Y
C14N A
VGHO
AVDD
C51P
C51
C21P C51N
C21N VGLX
Cc22pP rSIZ D1
C22N VGL [

C23P

C23N VGLO
C24pP .
Driver IC
C24N
I
AVEE -
LVGL
I o

VGMP
C31P

C31N
c32P vGsp [0 1p2

C32N

VCL VGMN [0 1pr3

VGSN B0 1pra

[EXTN
vcoMm &

L
J_—(J CsN :Tl:csm

VREF_PWR [

L—I csp J__L 16
= EXTP :l_:c

S & 3 =z
% 8 g 8 8 g VREFCP T_J
> > = > > %]
[a] [a} [a) = = > CS7
CS3 Cs4 CS6 CS5 T =
T 7T T T
= == = =

Notes:
1. VRGH (VBIAS voltage of panel) can be open if not used.
2. Input voltage VDDB=2.6~4.8V when using charge pump for AVDD/AVEE voltage.
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- Using PFM for AVDD/AVEE voltage and LVGL is used

C22pP

C22N
Cc23pP

C23N
C24P

C24N

AVEE

C31P

C31N
C32P

C32N

VCL

<0 EXTN

1 CSN

CspP
R1
— EXTP

DVSS
DVDD

Driver:IC

VDDB, VDDA, VDDR, VDDAM vDDI
Cs1
VSSB, VSSA, VSSR, AVSS vssl
c1p VRGH
Ccs14
C1IN L
c12p
C12N ca1p
C13P Ca1
C41N
CI13N
c14p VGH
CcS11
CL4N 2
VGHO
AVDD
Cs1P
csl
c21p C51IN
C21N VGLX

veL F———

VGLO
VGL_REG
IC513

VGSP [3—0 TP2
VGMN [—0Q TP3
VGSN [—0O TP4

VCOM L
CS15

HH

VREF_PWR [
CS16

HH

VREFCP
Ccs7

VDDB

Cs3

Cs4

Csé

CSss5

——] VSSAM

nwﬂ

IR e oiopwr

|||-»—| } mvoDA

|||-—| b6 mvooL

)

NT35510

Note: VRGH (VBIAS voltage of panle) can be open if not used.
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3 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 I/O assuming maximum values as in below table.

Maximum Series

Name Type Resistance Unit
VDDI Power supply 10 Q
VDDA, VDDR Power supply 10 Q
VDDB Power supply 5 Q
VDDAM Power supply 10 Q
DVDD Power supply 10 Q
DIOPWR, MVDDA, MVDDL Power supply 10 Q
VSSI Power supply 10 Q
DVSS Power supply 10 Q
VSSA, VSSR, AVSS Power supply 10 Q
VSSB Power supply 5 Q
VSSAM Power supply 10 Q
IM[3:0], VSEL, 12C_SA0, RGBBP,
LANSEL, DSWAP, PSWAP, Input 100 Q
VGSW][3:0], NBWSEL, DSTB_SEL
RESX Input 50 Q
CSX, WRX/SCL/I2C..SCL, RDX, Input 50 0
SDI/1I2C-SDA
EDPWN, LEDON, KBEC Output 50 0
D23to DO Input / Output 50 Q
PCLK, DE, VS, HS Input 50 Q
HSSI_CLK_PIN,
HSSI_DATAO_PIN, Input 10 Q
HSSI DATAl1 P/N
VREF_PWR, VREFCP Power output 10 Q
VGMP, VGSP, VGMN, VGSN Power output 10 Q
VCOM Capacitor connection 5 Q
AVDD, AVEE, VCL Capacitor connection 5 Q
C11P/N~C14P/N Capacitor connection 5 Q
C21P/N~C24P/N Capacitor connection 5 Q
C31P/N~C32P/N Capacitor connection 5 Q
VGH, VGLX, VGL_REG Capacitor connection 10 Q
C41P/N, C51P/N Capacitor connection 5 Q
EXTP, EXTN MOS connection 10 Q
CSP, CSN Resistor connection 20 Q
MTP_PWR Power supply 10 Q
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4 EXTERNAL COMPONENTS CONNECTION
- Using charge pump for AVDD/AVEE voltage and LVGL is used
Pad Name Connection Typical Value
VDDI VDDI, connect to capacitor (Max 6V) VDDI ------ [|------ GND 1.0uF
VDDA, VDDR, VDDB, VDDAM | VDD2, connect to capacitor (Max 6V) VDD2 ------ ||------ GND 2.2~4.7TuF
DVDD Connect to Capacitor (Max 3V): DVDD ------ ||------ GND 1.0uF
DIOPWR Connect to Capacitor (Max 3V): DIOPWR ----- [|----- GND 1.0uF
MVDDA Connect to Capacitor (Max 3V): MVDDA ------ [|------ GND 1.0uF
MVDDL Connect to Capacitor (Max 3V): MVDDL ------ [|------ GND 1.0uF
VSSI, DVSS Interface and Digital ground (Connect to GND) -
VSSB, VSSA, VSSR, AVSS Analog ground (Connect to GND) -
VSSAM MIPI ground (Connect to GND) -
C11P, C11N Connect to Capacitor (Max 6V): C11P ------ [|------ C11IN 1.0uF
C12P, C12N Connect to Capacitor (Max 10V): C12P ------ [|------ C12N 1.0uF
C13P, C13N Connect to Capacitor (Max 6V): C13P ------ []------ C13N 1.0uF
C14P, C14N Connect to Capacitor (Max 10V): C14P ------ [|------ C14N 1.0uF
C21P, C21N Connect to Capacitor (Max 10V): C21P ------ [|------ C21N 1.0uF
C22P, C22N Connect to Capacitor (Max 16V): C22P ------ [|------ C22N 1.0uF
C23P, C23N Connect to Capacitor (Max 10V): C23P ------ []------ C23N 1.0uF
C24P, C24N Connect to Capacitor (Max 16V): C24P ------ []------ C24N 1.0uF
C31P, C31N Connect to Capacitor (Max 6V): C31P ------ [|------ C31N 1.0uF
C32P, C32N Connect to Capacitor (Max 10V): C32P ------ [|------ C32N 1.0uF
C41P, C41N Connect to Capacitor (Max 16V): CA41P ------ [|------ C41N 1.0uF
C51P, C51N Connect to Capacitor (Max 16V): C51P ------ [|------ C51N 1.0uF
AVDD Connect to Capacitor (Max 10V): AVDD ------ [|------ GND 4. 7uF
AVEE Connect to Capacitor (Max 10V): AVEE ------ [|------ GND 4.7uF
VCL Connect to Capacitor (Max 10V): VCL ------ [|------ GND 2.2uF
VGH Connect to Capacitor (Max 25V): VGH ------ [|------ GND 2.2uF
Connect to Capacitor (Max 25V):  VGLX -------- |[-------- GND 2.2uF
VGLX, VGL L p|--—--- GND
e VGL
VGL_REG Connect to Capacitor (Max 25V): VGL_REG ------ ||------ GND 1.0puF
VRGH Connect to Capacitor (Max 10V): VRGH ------ [|]------ GND 1.0pF
VREFCP Connect to Capacitor (Max 6V): VREFCP ------ |[------ GND 1.0puF
VCOM Connect to Capacitor (Max 6V): VCOM ------ | — GND 2.2uF
VREF_PWR Connect to Capacitor (Max 6V): VREF ------ [|------ GND 2.2uF
VGMP, VGSP, VGMN, VGSN | Test point on FPC for measurement purpose =
NOTE: The specification of Schottky Diode: VF<0.4V at 100mA, VR>30V.
The recommended component: Panasonic MA27D29 (VF=0.39V@100mA and VR=30V).
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- Using PFM for AVDD/AVEE voltage and LVGL is used
Pad Name Connection Typical Value
VDDI VDDI, connect to capacitor (Max 6V) VDDI ------ [|------ GND 1.0uF
VDDA, VDDR, VDDB, VDDAM | VDD2, connect to capacitor (Max 6V) VDD2 ------ ||------ GND 2.2~4.7uF
DVDD Connect to Capacitor (Max 6V): DVDD ------ ||------ GND 1.0pF
DIOPWR Connect to Capacitor (Max 6V): DIOPWR ----- [|----- GND 1.0pF
MVDDA Connect to Capacitor (Max 6V): MVDDA ------ [|------ GND | 1.0uF
MVDDL Connect to Capacitor (Max 6V): MVDDL ------ [|------ GND | 1.0pF
VSSI, DVSS Interface and Digital ground (Connect to GND) -
VSSB, VSSA, VSSR, AVSS Analog ground (Connect to GND) -
VSSAM MIPI ground (Connect to GND) -
C31P, C31N Connect to Capacitor (Max 6V): C31P ------ [|------ C31N 1.0uF
C32P, C32N Connect to Capacitor (Max 10V): C32P ------ [|------ C32N 1.0pF
C41P, C41N Connect to Capacitor (Max 16V): C41P ------ [|------ C41N 1.0uF
C51P, C51N Connect to Capacitor (Max 16V): C51P ------ []------ C51N 1.0uF
Capacitor (Max 10V): AVDD ----- |[----- VSSB 4. 7uF
AVDD Shottky Diodel: AVDD ----- | «----- Drain-NMOS1
Inductorl: L. L1----VDDB
EXTP NMOS1: EXTP ----- Gate-NMOS1
csp NMOS1: CSP ----- Source-NMOS1
Resistorl: CSP ----- R1 ----- VSSB 0.1Q
AVEE Capacitor (Max 10V): AVEE ----- |[----- VSSB 4.7uF
Schottky Diode2: AVEE ----- »|----- Drain-PMOS1
EXTN PMOS1: EXTN ----- Gate-PMOS2
Source-PMOS2 ----- VDDB
CSN Inductor2: CSN ----- L2 ----- Drain-PMOS2
Resistor2: L... R2 -----VSSB 0.1Q
VCL Connect to Capacitor (Max 6V): VCL  ------ ||------ GND 2.2uF
VGH Connect to Capacitor (Max 25V): VGH ------ [|------ GND 2.2uF
Connect to Capacitor (Max 25V): VGLX -------- [|-------- GND 2.2uF
VGLX, VGL [NENY ) [— GND
- VGL
VGL_REG .
- . Connect to Capacitor (Max 25V): VGL_REG ------ |[------ GND 1.0pF
(can be open if not used)
Z:F;(nm;e - Connect to Capacitor (Max 10V): VRGH ------ [|------ GND 1.0pF
VREFCP Connect to Capacitor (Max 6V): VREFCP ------ ||------ GND 1.0uF
VCOM Connect to Capacitor (Max 6V): VCOM ------ [|------ GND 2.2uF
VREF PWR Connect to Capacitor (Max 6V): VREF PWR ------ [|------ GND 2.2uF
VGMP, VGSP, VGMN, VGSN Test point on FPC for measurement purpose -
NOTE: The specification of Schottky Diode: VF<0.4V at 100mA, VR>30V.
The recommended component: Panasonic MA27D29 (VF=0.39V@100mA and VR=30V).
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5 CHIP INFORMATION

5.1 Chip Overview
-Chip size (including scribe line): 24000um x 1635um.
-Chip thickness: 200 um
-PAD coordinate: PAD center
-Coordinate origin: Chip center
-Au bump size
Input side: 40um x 120um
Output side: 14um x 115um
-Alignment Mark coordinate
ALMARK_R_T(11870, 687.5)
ALMARK_L_T(-11870, 687.5)
-Alignment Mark size

— i i e
10 um 10 um
- ) A A
20 wrr > éﬂ i 30 um 30 um e b = RNV
v 4
+ D 30 um 30 um D *
' A
30 um | Hase Hanes |30um *
10 wm 1P um
30 um 30 um
30 um 30 um
Y Y
30 um” 30.wm 30 wm' 30w 30 om 0 um 30um 30um 30 um 30um
W > < Wy "l
ALK_L ALK_R
2/25/2011 140 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,
fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such
information.




¢ NG®VATEK PRELIMINARY NT35510

5.2 Pad Coordinates

Pad No. Pad Name X Y Pad No. Pad Name X Y
1 VSSIDUMO -11880 -702.5 51 TEST?2 -8850 -702.5
2 VSSIDUM1 -11790 -702.5 52 TEST3 -8790 -702.5
3 PADA1 -11730 -702.5 53 VDD DET -8730 -702.5
4 PADB1 -11670 -702.5 54 DIOPWR -8670 -702.5
5 VCOM -11610 -702.5 55 DIOPWR -8610 -702.5
6 VCOM -11550 -702.5 56 VGSN -8550 -702.5
7 VCOM -11490 -702.5 57 VGSN VGSP -8490 -702.5
8 VCOM -11430 -702.5 58 VGSP -8430 -702.5
9 VCOM -11370 -702.5 59 VGMN -8370 -702.5
10 CONTACT1A -11310 -702.5 60 VGMN_VGMP -831.0 -702.5
11 CONTACTI1B -11250 -702.5 61 VGMP -8250 -702.5
12 MTP PWR -11190 -702.5 62 DVSS -8190 -702.5
13 MTP PWR -11130 -702.5 63 DVSS -8130 -702.5
14 MTP PWR -11070 -702.5 64 DVSS -8070 -702.5
15 MTP PWR -11010 -702.5 65 DVDD -8010 -702.5
16 MTP PWR -10950 -702.5 66 DVDD -7950 -702.5
17 VGLX -10890 -702.5 67 DVDD -7890 -702.5
18 VGLX -10830 <702.5 68 VDDB -7830 -702.5
19 VGLO -10770 -702.5 69 VDDB -7770 -702.5
20 VGLO -10710 -702.5 70 VDDB <7710 -702.5
21 VGL REG -10650 -702.5 71 VCL-VDDB -7650 -702.5
22 VGL REG -10590 -702.5 72 VCL VDDB -7590 -702.5
23 VRGH -10530 -702.5 73 VCL -7530 -702.5
24 VRGH -10470 -702.5 74 VCL -7470 -702.5
25 VCL -10410 -702.5 75 VCL AVSS -7410 -702.5
26 VCL -10350 ~702.5 76 VCL AVSS -7350 -702.5
27 VCL -10290 -702.5 77 AVSS -7290 -702.5
28 VCL -10230 -702.5 78 AVSS -7230 -702.5
29 VREF PWR -10170 -702.5 79 AVSS -7170 -702.5
30 VREF PWR -10110 -702.5 80 VDDI OPT1 -7110 -702.5
31 VREF PWR -10050 -702.5 81 LANSEL -7050 -702.5
32 VREF PWR -9990 -702.5 82 DSWAP -6990 -702.5
33 VSSA -9930 -702.5 83 PSWAP -6930 -702.5
34 VSSA -9870 -702.5 84 VSSI OPT1 -6870 -702.5
35 VSSA -9810 -702.5 85 DSTB SEL -6810 -702.5
36 VSSA -9750 -702.5 86 NBWSEL -6750 -702.5
37 VDDA -9690 -702.5 87 VGSW3 -6690 -702.5
38 VDDA -9630 -702.5 88 VGSW2 -6630 -702.5
39 VDDA -9570 -702.5 89 VGSW1 -6570 -702.5
40 VDDA -9510 -702.5 90 VGSWO0 -6510 -702.5
41 VDDR -9450 -702.5 91 VDDI OPT2 -6450 -702.5
42 VDDR -9390 -702.5 92 RGBBP -6390 -702.5
43 VDDR -9330 -702.5 93 12C SAO0 -6330 -702.5
44 VDDR -9270 -702.5 94 IM3 -6270 -702.5
45 VSSR -9210 -702.5 95 IM2 -6210 -702.5
46 VSSR -9150 -702.5 96 IM1 -6150 -702.5
47 VSSR -9090 -702.5 97 IMO -6090 -702.5
48 VSSR -9030 -702.5 98 GPO3 -6030 -702.5
49 TESTO -8970 -702.5 99 GPO2 -5970 -702.5
50 TEST1 -8910 -702.5 100 GPO1 -5910 -702.5
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Pad No. Pad Name X Y Pad No. Pad Name X Y
101 GPOO -5850 -702.5 151 VDDI -2850 -702.5
102 EXB1T -5790 -702.5 152 VDDI -2790 -702.5
103 TE L -5730 -702.5 153 VSSI -2730 -702.5
104 VSEL -5670 -702.5 154 VSSI -2670 -702.5
105 SDO -5610 -702.5 155 VSSI -2610 -702.5
106 SDI -5550 -702.5 156 AVDD -2550 -702.5
107 DCX -5490 -702.5 157 AVDD -2490 -702.5
108 WRX -5430 -702.5 158 AVDD -2430 -702.5
109 RDX -5370 -702.5 159 AVDD -2370 -702.5
110 CSX -5310 -702.5 160 AVSS AVDD -2310 -702.5
111 RESX -5250 -702.5 161 AVSS AVDD -2250 -702.5
112 VSSI -5190 -702.5 162 AVSS -2190 -702.5
113 VSSI -5130 -702.5 163 AVSS -2130 -702.5
114 VSSI -5070 -702.5 164 AVEE AVSS -2070 -702.5
115 VDDI -5010 -702.5 165 AVEE AVSS -2010 -702.5
116 VDDI -4950 -702.5 166 AVEE -1950 -702.5
117 VDDI -4890 -702.5 167 AVEE <1890 -702.5
118 D23 -4830 -702.5 168 AVEE -1830 -702.5
119 D22 -4770 -702.5 169 VDDA -1770 -702.5
120 D21 -4710 -702.5 170 VDDA -1710 -702.5
121 D20 -4650 -702:5 171 VDDA -1650 -702.5
122 D19 -4590 -702.5 172 VDDA -1590 -702.5
123 D18 -4530 -702.5 173 DVSS -1530 -702.5
124 D17 -4470 =702.5 174 DVSS -1470 -702.5
125 D16 -4410 -702.5 175 DVSS -1410 -702.5
126 D15 -4350 -702.5 176 DVSS -1350 -702.5
127 D14 -4290 -702:5 177 DVDD -1290 -702.5
128 D13 -4230 -702.5 178 DVDD -1230 -702.5
129 D12 -4170 -702.5 179 DVDD -1170 -702.5
130 D11 -4110 -702.5 180 DVDD -1110 -702.5
131 D10 -4050 -702.5 181 VSSAM -1050 -702.5
132 D9 -3990 -702.5 182 VSSAM -990 -702.5
133 D8 -3930 -702.5 183 VSSAM -930 -702.5
134 D7 -3870 -702.5 184 VSSAM -870 -702.5
135 D6 -3810 -702.5 185 VSSAM -810 -702.5
136 D5 -3750 -702.5 186 HSSI D1 P -750 -702.5
137 D4 -3690 -702.5 187 HSSI D1 P -690 -702.5
138 D3 -3630 -702.5 188 HSSI D1 P -630 -702.5
139 D2 -3570 -702.5 189 HSSI D1 P -570 -702.5
140 D1 -3510 -702.5 190 HSSI D1 N -510 -702.5
141 DO -3450 -702.5 191 HSSI D1 N -450 -702.5
142 DE -3390 -702.5 192 HSSI D1 N -390 -702.5
143 PCLK -3330 -702.5 193 HSSI D1 N -330 -702.5
144 HS -3270 -702.5 194 VSSAM -270 -702.5
145 VS -3210 -702.5 195 VSSAM -210 -702.5
146 LEDPWM -3150 -702.5 196 HSSI CLK P -150 -702.5
147 LEDON -3090 -702.5 197 HSSI CLK P -90 -702.5
148 KBBC -3030 -702.5 198 HSSI CLK P -30 -702.5
149 ERR -2970 -702.5 199 HSSI CLK P 30 -702.5
150 VDDI -2910 -702.5 200 HSSI CLK N 90 -702.5
2/25/2011 142 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,

fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such

information.




q NG®VATEK

PRELIMINARY NT35510
Pad No. Pad Name Y Pad No. Pad Name Y
201 HSSI CLK N 150 -702.5 251 VDDB 3150 -702.5
202 HSSI CLK N 210 -702.5 252 VDDB 3210 -702.5
203 HSSI CLK N 270 -702.5 253 VDDB 3270 -702.5
204 VSSAM 330 -702.5 254 VSSB 3330 -702.5
205 VSSAM 390 -702.5 255 VSSB 3390 -702.5
206 HSSI DO P 450 -702.5 256 VSSB 3450 -702.5
207 HSSI DO P 510 -702.5 257 VSSB 3510 -702.5
208 HSSI DO P 570 -702.5 258 VSSB 3570 -702.5
209 HSSI DO P 630 -702.5 259 VSSB 3630 -702.5
210 HSSI DO N 690 -702.5 260 C11P 3690 -702.5
211 HSSI DO N 750 -702.5 261 C11P 3750 -702.5
212 HSSI DO N 810 -702.5 262 C11P 3810 -702.5
213 HSSI DO N 870 -702.5 263 C1IN 3870 -702.5
214 VSSAM 930 -702.5 264 C11N 3930 -702.5
215 VSSAM 990 -702.5 265 C11IN 3990 -702.5
216 MVDDL 1050 -702.5 266 C12P 4050 -702.5
217 MVDDL 1110 -702.5 267 C12P 4110 -702.5
218 MVDDL 1170 -702.5 268 C12P 4170 -702.5
219 MVDDA 1230 -702.5 269 C12N 4230 -702.5
220 MVDDA 1290 -702.5 270 C12N 4290 -702.5
221 MVDDA 1350 -702.5 271 C12N 4350 -702.5
222 VDDAM 1410 -702.5 272 C13P 4410 -702.5
223 VDDAM 1470 -702.5 273 C13P 4470 -702.5
224 VDDAM 1530 -702.5 274 C13P 4530 -702.5
225 VDDAM 1590 -702.5 275 C13N 4590 -702.5
226 VDDAM 1650 -702.5 276 C13N 4650 -702.5
227 VDDR 1710 -702.5 277 C13N 4710 -702.5
228 VDDR 1770 -702.5 278 Cl14P 4770 -702.5
229 VDDR 1830 -702.5 279 Cl14P 4830 -702.5
230 OSC_TEST 1890 -702.5 280 C14P 4890 -702.5
231 TE R 1950 -702.5 281 C14N 4950 -702.5
232 VSSR 2010 -702.5 282 C14N 5010 -702.5
233 VSSR 2070 -702.5 283 C14N 5070 -702.5
234 VSSR 2130 -702.5 284 AVDD 5130 -702.5
235 VSSR 2190 -702.5 285 AVDD 5190 -702.5
236 VREFCP 2250 -702.5 286 AVDD 5250 -702.5
237 VREFCP 2310 -702.5 287 AVDD 5310 -702.5
238 VRGH 2370 -702.5 288 AVSS AVDD 5370 -702.5
239 VRGH 2430 -702.5 289 AVSS AVDD 5430 -702.5
240 EXTP 2490 -702.5 290 AVSS 5490 -702.5
241 EXTP 2550 -702.5 291 AVSS 5550 -702.5
242 CSP 2610 -702.5 292 AVSS 5610 -702.5
243 CSP 2670 -702.5 293 AVEE AVSS 5670 -702.5
244 EXTN 2730 -702.5 294 AVEE AVSS 5730 -702.5
245 EXTN 2790 -702.5 295 AVEE 5790 -702.5
246 CSN 2850 -702.5 296 AVEE 5850 -702.5
247 CSN 2910 -702.5 297 AVEE 5910 -702.5
248 VDDB 2970 -702.5 298 AVEE 5970 -702.5
249 VDDB 3030 -702.5 299 C21P 6030 -702.5
250 VDDB 3090 -702.5 300 C21P 6090 -702.5
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Pad No. Pad Name Y Pad No. Pad Name X Y
301 C21P 6150 -702.5 351 C32N 9150 -702.5
302 C21N 6210 -702.5 352 C32N 9210 -702.5
303 C21N 6270 -702.5 353 C32N 9270 -702.5
304 C21N 6330 -702.5 354 DVDD 9330 -702.5
305 C22P 6390 -702.5 355 DVDD 9390 -702.5
306 C22P 6450 -702.5 356 DVDD 9450 -702.5
307 C22P 6510 -702.5 357 DVSS 9510 -702.5
308 C22N 6570 -702.5 358 DVSS 9570 -702.5
309 C22N 6630 -702.5 359 DVSS 9630 -702.5
310 C22N 6690 -702.5 360 C41P 9690 -702.5
311 C23P 6750 -702.5 361 C41P 9750 -702.5
312 C23P 6810 -702.5 362 C41N 9810 -702.5
313 C23P 6870 -702.5 363 C41N 9870 -702.5
314 C23N 6930 -702.5 364 VGH 9930 -702.5
315 C23N 6990 -702.5 365 VGH 9990 -702.5
316 C23N 7050 -702.5 366 VGHO 10050 -702.5
317 C24P 7110 -702.5 367 VGHO 10110 -702.5
318 C24P 7170 -702.5 368 VRGH 10170 -702.5
319 C24P 7230 -702.5 369 VRGH 10230 -702.5
320 C24N 7290 -702.5 370 C51P 10290 -702.5
321 C24N 7350 -702.5 371 C51P 10350 -702.5
322 C24N 7410 -702.5 372 C51N 10410 -702.5
323 VDDB 7470 -702:5 373 C51N 10470 -702.5
324 VDDB 7530 -702.5 374 VGL REG 10530 -702.5
325 VDDB 7590 -702.5 375 VGL REG 10590 -702.5
326 VDDB 7650 -702.5 376 VGLO 10650 -702.5
327 VDDB 7710 -702.5 377 VGLO 10710 -702.5
328 VCL VDDB 7770 -702.5 378 VGLX 10770 -702.5
329 VCL VDDB 7830 -702.5 379 VGLX 10830 -702.5
330 VCL 7890 -702.5 380 VGL 10890 -702.5
331 VCL 7950 -702.5 381 VGL 10950 -702.5
332 VCL 8010 -702.5 382 TEST4 11010 -702.5
333 VCL AVSS 8070 -702.5 383 TESTS 11070 -702.5
334 VCL_AVSS 8130 -702.5 384 TEST6 11130 -702.5
335 AVSS 8190 -702.5 385 TEST7 11190 -702.5
336 AVSS 8250 -702.5 386 CONTACT2A 11250 -702.5
337 AVSS 8310 -702.5 387 CONTACT2B 11310 -702.5
338 VSSB 8370 -702.5 388 VCOM 11370 -702.5
339 VSSB 8430 -702.5 389 VCOM 11430 -702.5
340 VSSB 8490 -702.5 390 VCOM 11490 -702.5
341 VSSB 8550 -702.5 391 VCOM 11550 -702.5
342 C31P 8610 -702.5 392 VCOM 11610 -702.5
343 C31P 8670 -702.5 393 PADA2 11670 -702.5
344 C31P 8730 -702.5 394 PADB2 11730 -702.5
345 C31N 8790 -702.5 395 VSSIDUM?2 11790 -702.5
346 C31N 8850 -702.5 396 VSSIDUM3 11880 -702.5
347 C31N 8910 -702.5 397 VSSIDUM4 11760 705
348 C32P 8970 -702.5 398 VSSIDUM5 11732 560
349 C32P 9030 -702.5 399 VSSIDUM6 11718 705
350 C32P 9090 -702.5 400 PADA3 11704 560
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Pad No. Pad Name X Y Pad No. Pad Name X Y
401 PADB3 11690 705 451 VGHO 10990 705
402 VGHO 11676 560 452 VGHO 10976 560
403 VGHO 11662 705 453 VGHO 10962 705
404 VGHO 11648 560 454 VGHO 10948 560
405 VGLO 11634 705 455 VGHO 10934 705
406 VGLO 11620 560 456 VGHO 10920 560
407 VGLO 11606 705 457 VGLO 10906 705
408 GOUT1 11592 560 458 VGLO 10892 560
409 GOUT1 11578 705 459 VGLO 10878 705
410 GOUT2 11564 560 460 VGLO 10864 560
411 GOUT2 11550 705 461 VGLO 10850 705
412 LVGL 11536 560 462 VGLO 10836 560
413 LVGL 11522 705 463 VGLO 10822 705
414 LVGL 11508 560 464 VGLO 10808 560
415 VRGH 11494 705 465 VGLO 10794 705
416 VRGH 11480 560 466 VSSIDUM? 10780 560
417 VRGH 11466 705 467 VSSIDUMS8 10766 705
418 VGLO 11452 560 468 SDUMO 10752 560
419 VGLO 11438 705 469 SDUM1 10738 705
420 VGLO 11424 560 470 S1 10724 560
421 GOUT3 11410 705 471 S2 10710 705
422 GOUT3 11396 560 472 S3 10696 560
423 GOUT4 11382 705 473 S4 10682 705
424 GOuUT4 11368 560 474 S5 10668 560
425 GOUTS 11354 705 475 S6 10654 705
426 GOUTS 11340 560 476 S7 10640 560
427 GOUT6 11326 705 477 S8 10626 705
428 GOUT6 11312 560 478 S9 10612 560
429 GOUT7 11298 705 479 S10 10598 705
430 GOUT7 11284 560 480 S11 10584 560
431 GOUT8 11270 705 481 S12 10570 705
432 GOUTS8 11256 560 482 S13 10556 560
433 GOUT9 11242 705 483 S14 10542 705
434 GOUT9 11228 560 484 S15 10528 560
435 GOUT10 11214 705 485 S16 10514 705
436 GOUT10 11200 560 486 S17 10500 560
437 GOUT11 11186 705 487 S18 10486 705
438 GOUT11 11172 560 488 S19 10472 560
439 GOUT12 11158 705 489 S20 10458 705
440 GOUT12 11144 560 490 S21 10444 560
441 GOUT13 11130 705 491 S22 10430 705
442 GOUT13 11116 560 492 S23 10416 560
443 GOUT14 11102 705 493 S24 10402 705
444 GOUT14 11088 560 494 S25 10388 560
445 GOUT15 11074 705 495 S26 10374 705
446 GOUT15 11060 560 496 S27 10360 560
447 GOUT16 11046 705 497 S28 10346 705
448 GOUT16 11032 560 498 S29 10332 560
449 VGHO 11018 705 499 S30 10318 705
450 VGHO 11004 560 500 S31 10304 560
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Pad No. Pad Name X Y Pad No. Pad Name Y
501 S32 10290 705 551 S82 9590 705
502 S33 10276 560 552 S83 9576 560
503 S34 10262 705 553 S84 9562 705
504 S35 10248 560 554 S85 9548 560
505 S36 10234 705 555 S86 9534 705
506 S37 10220 560 556 S87 9520 560
507 S38 10206 705 557 S88 9506 705
508 S39 10192 560 558 S89 9492 560
509 S40 10178 705 559 S90 9478 705
510 S41 10164 560 560 S91 9464 560
511 S42 10150 705 561 S92 9450 705
512 S43 10136 560 562 S93 9436 560
513 S44 10122 705 563 S94 9422 705
514 S45 10108 560 564 S95 9408 560
515 S46 10094 705 565 S96 9394 705
516 S47 10080 560 566 S97 9380 560
517 S48 10066 705 567 S98 9366 705
518 S49 10052 560 568 S99 9352 560
519 S50 10038 705 569 S100 9338 705
520 S51 10024 560 570 S101 9324 560
521 S52 10010 705 571 S102 9310 705
522 S53 9996 560 572 S103 9296 560
523 S54 9982 705 573 S104 9282 705
524 S65 9968 560 574 S105 9268 560
525 S56 9954 705 575 S106 9254 705
526 S57 9940 560 576 S107 9240 560
527 S58 9926 705 577 S108 9226 705
528 S59 9912 560 578 S109 9212 560
529 S60 9898 705 579 S110 9198 705
530 S61 9884 560 580 S111 9184 560
531 S62 9870 705 581 S112 9170 705
532 S63 9856 560 582 S113 9156 560
533 S64 9842 705 583 S114 9142 705
534 S65 9828 560 584 S115 9128 560
535 S66 9814 705 585 S116 9114 705
536 S67 9800 560 586 S117 9100 560
537 S68 9786 705 587 S118 9086 705
538 S69 9772 560 588 S119 9072 560
539 S70 9758 705 589 S120 9058 705
540 S71 9744 560 590 S121 9044 560
541 S72 9730 705 591 S122 9030 705
542 S73 9716 560 592 S123 9016 560
543 S74 9702 705 593 S124 9002 705
544 S75 9688 560 594 S125 8988 560
545 S76 9674 705 595 S126 8974 705
546 S77 9660 560 596 S127 8960 560
547 S78 9646 705 597 S128 8946 705
548 S79 9632 560 598 S129 8932 560
549 S80 9618 705 599 S130 8918 705
550 S81 9604 560 600 S131 8904 560
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Pad No. Pad Name Y Pad No. Pad Name Y
601 S132 8890 705 651 S182 8190 705
602 S133 8876 560 652 S183 8176 560
603 S134 8862 705 653 S184 8162 705
604 S135 8848 560 654 S185 8148 560
605 S136 8834 705 655 S186 8134 705
606 S137 8820 560 656 S187 8120 560
607 S138 8806 705 657 S188 8106 705
608 S139 8792 560 658 S189 8092 560
609 S140 8778 705 659 S190 8078 705
610 S141 8764 560 660 S191 8064 560
611 S142 8750 705 661 S192 8050 705
612 S143 8736 560 662 S193 8036 560
613 S144 8722 705 663 S194 8022 705
614 S145 8708 560 664 S195 8008 560
615 S146 8694 705 665 S196 7994 705
616 S147 8680 560 666 S197 7980 560
617 S148 8666 705 667 S198 7966 705
618 S149 8652 560 668 S199 7952 560
619 S150 8638 705 669 S200 7938 705
620 S151 8624 560 670 S201 7924 560
621 S152 8610 705 671 S202 7910 705
622 S153 8596 560 672 S203 7896 560
623 S154 8582 705 673 S204 7882 705
624 S155 8568 560 674 S205 7868 560
625 S156 8554 705 675 S206 7854 705
626 S157 8540 560 676 S207 7840 560
627 S158 8526 705 677 S208 7826 705
628 S159 8512 560 678 S209 7812 560
629 S160 8498 705 679 S210 7798 705
630 S161 8484 560 680 S211 7784 560
631 S162 8470 705 681 S212 7770 705
632 S163 8456 560 682 S213 7756 560
633 S164 8442 705 683 S214 7742 705
634 S165 8428 560 684 S215 7728 560
635 S166 8414 705 685 S216 7714 705
636 S167 8400 560 686 S217 7700 560
637 S168 8386 705 687 S218 7686 705
638 S169 8372 560 688 S219 7672 560
639 S170 8358 705 689 S220 7658 705
640 S171 8344 560 690 S221 7644 560
641 S172 8330 705 691 S222 7630 705
642 S173 8316 560 692 S223 7616 560
643 S174 8302 705 693 S224 7602 705
644 S175 8288 560 694 S225 7588 560
645 S176 8274 705 695 S226 7574 705
646 S177 8260 560 696 S227 7560 560
647 S178 8246 705 697 S228 7546 705
648 S179 8232 560 698 S229 7532 560
649 S180 8218 705 699 S230 7518 705
650 S181 8204 560 700 S231 7504 560
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701 S232 7490 705 751 S282 6790 705
702 S233 7476 560 752 S283 6776 560
703 S234 7462 705 753 S284 6762 705
704 S235 7448 560 754 S285 6748 560
705 S236 7434 705 755 S286 6734 705
706 S237 7420 560 756 S287 6720 560
707 S238 7406 705 757 S288 6706 705
708 S239 7392 560 758 S289 6692 560
709 S240 7378 705 759 S290 6678 705
710 S241 7364 560 760 S291 6664 560
711 S242 7350 705 761 S292 6650 705
712 S243 7336 560 762 S293 6636 560
713 S244 7322 705 763 S294 6622 705
714 S245 7308 560 764 S295 6608 560
715 S246 7294 705 765 S296 6594 705
716 S247 7280 560 766 S297 6580 560
717 S248 7266 705 767 S298 6566 705
718 S249 7252 560 768 S299 6552 560
719 S250 7238 705 769 S300 6538 705
720 S251 7224 560 770 S301 6524 560
721 S252 7210 705 771 S302 6510 705
722 S253 7196 560 772 S303 6496 560
723 S254 7182 705 773 S304 6482 705
724 S255 7168 560 774 S305 6468 560
725 S256 7154 705 775 S306 6454 705
726 S257 7140 560 776 S307 6440 560
727 S258 7126 705 777 S308 6426 705
728 S259 7112 560 778 S309 6412 560
729 S260 7098 705 779 S310 6398 705
730 S261 7084 560 780 S311 6384 560
731 S262 7070 705 781 S312 6370 705
732 S263 7056 560 782 S313 6356 560
733 S264 7042 705 783 S314 6342 705
734 S265 7028 560 784 S315 6328 560
735 S266 7014 705 785 S316 6314 705
736 S267 7000 560 786 S317 6300 560
737 S268 6986 705 787 S318 6286 705
738 S269 6972 560 788 S319 6272 560
739 S270 6958 705 789 S320 6258 705
740 S271 6944 560 790 S321 6244 560
741 S272 6930 705 791 S322 6230 705
742 S273 6916 560 792 S323 6216 560
743 S274 6902 705 793 S324 6202 705
744 S275 6888 560 794 S325 6188 560
745 S276 6874 705 795 S326 6174 705
746 S277 6860 560 796 S327 6160 560
747 S278 6846 705 797 S328 6146 705
748 S279 6832 560 798 S329 6132 560
749 S280 6818 705 799 S330 6118 705
750 S281 6804 560 800 S331 6104 560
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801 S332 6090 705 851 S382 5390 705
802 S333 6076 560 852 S383 5376 560
803 S334 6062 705 853 S384 5362 705
804 S335 6048 560 854 S385 5348 560
805 S336 6034 705 855 S386 5334 705
806 S337 6020 560 856 S387 5320 560
807 S338 6006 705 857 S388 5306 705
808 S339 5992 560 858 S389 5292 560
809 S340 5978 705 859 S390 5278 705
810 S341 5964 560 860 S391 5264 560
811 S342 5950 705 861 S392 5250 705
812 S343 5936 560 862 S393 5236 560
813 S344 5922 705 863 S394 5222 705
814 S345 5908 560 864 S395 5208 560
815 S346 5894 705 865 S396 5194 705
816 S347 5880 560 866 S397 5180 560
817 S348 5866 705 867 S398 5166 705
818 S349 5852 560 868 S399 5152 560
819 S350 5838 705 869 S400 5138 705
820 S351 5824 560 870 S401 5124 560
821 S352 5810 705 871 S402 5110 705
822 S353 5796 560 872 S403 5096 560
823 S354 5782 705 873 S404 5082 705
824 S355 5768 560 874 S405 5068 560
825 S356 5754 705 875 S406 5054 705
826 S357 5740 560 876 S407 5040 560
827 S358 5726 705 877 S408 5026 705
828 S359 5712 560 878 S409 5012 560
829 S360 5698 705 879 S410 4998 705
830 S361 5684 560 880 S411 4984 560
831 S362 5670 705 881 S412 4970 705
832 S363 5656 560 882 S413 4956 560
833 S364 5642 705 883 S414 4942 705
834 S365 5628 560 884 S415 4928 560
835 S366 5614 705 885 S416 4914 705
836 S367 5600 560 886 S417 4900 560
837 S368 5586 705 887 S418 4886 705
838 S369 5572 560 888 S419 4872 560
839 S370 5558 705 889 S420 4858 705
840 S371 5544 560 890 S421 4844 560
841 S372 5530 705 891 S422 4830 705
842 S373 5516 560 892 S423 4816 560
843 S374 5502 705 893 S424 4802 705
844 S375 5488 560 894 S425 4788 560
845 S376 5474 705 895 S426 4774 705
846 S377 5460 560 896 S427 4760 560
847 S378 5446 705 897 S428 4746 705
848 S379 5432 560 898 S429 4732 560
849 S380 5418 705 899 S430 4718 705
850 S381 5404 560 900 S431 4704 560
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901 S432 4690 705 951 S482 3990 705
902 S433 4676 560 952 S483 3976 560
903 S434 4662 705 953 S484 3962 705
904 S435 4648 560 954 S485 3948 560
905 S436 4634 705 955 S486 3934 705
906 S437 4620 560 956 S487 3920 560
907 S438 4606 705 957 S488 3906 705
908 S439 4592 560 958 S489 3892 560
909 S440 4578 705 959 S490 3878 705
910 S441 4564 560 960 S491 3864 560
911 S442 4550 705 961 S492 3850 705
912 S443 4536 560 962 S493 3836 560
913 S444 4522 705 963 S494 3822 705
914 S445 4508 560 964 S495 3808 560
915 S446 4494 705 965 S496 3794 705
916 S447 4480 560 966 S497 3780 560
917 S448 4466 705 967 S498 3766 705
918 S449 4452 560 968 S499 3752 560
919 S450 4438 705 969 S500 3738 705
920 S451 4424 560 970 S501 3724 560
921 S452 4410 705 971 S502 3710 705
922 S453 4396 560 972 S503 3696 560
923 S454 4382 705 973 S504 3682 705
924 S455 4368 560 974 S505 3668 560
925 S456 4354 705 975 S506 3654 705
926 S457 4340 560 976 S507 3640 560
927 S458 4326 705 977 S508 3626 705
928 S459 4312 560 978 S509 3612 560
929 S460 4298 705 979 S510 3598 705
930 S461 4284 560 980 S511 3584 560
931 S462 4270 705 981 S512 3570 705
932 S463 4256 560 982 S513 3556 560
933 S464 4242 705 983 S514 3542 705
934 S465 4228 560 984 S515 3528 560
935 S466 4214 705 985 S516 3514 705
936 S467 4200 560 986 S517 3500 560
937 S468 4186 705 987 S518 3486 705
938 S469 4172 560 988 S519 3472 560
939 S470 4158 705 989 S520 3458 705
940 S471 4144 560 990 S521 3444 560
941 S472 4130 705 991 S522 3430 705
942 S473 4116 560 992 S523 3416 560
943 S474 4102 705 993 S524 3402 705
944 S475 4088 560 994 S525 3388 560
945 S476 4074 705 995 S526 3374 705
946 S477 4060 560 996 S527 3360 560
947 S478 4046 705 997 S528 3346 705
948 S479 4032 560 998 S529 3332 560
949 S480 4018 705 999 S530 3318 705
950 S481 4004 560 1000 S531 3304 560
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Pad No. Pad Name X Y Pad No. Pad Name X Y
1001 S532 3290 705 1051 S582 2590 705
1002 S533 3276 560 1052 S583 2576 560
1003 S534 3262 705 1053 S584 2562 705
1004 S535 3248 560 1054 S585 2548 560
1005 S536 3234 705 1055 S586 2534 705
1006 S537 3220 560 1056 S587 2520 560
1007 S538 3206 705 1057 S588 2506 705
1008 S539 3192 560 1058 S589 2492 560
1009 S540 3178 705 1059 S590 2478 705
1010 S541 3164 560 1060 S591 2464 560
1011 S542 3150 705 1061 S592 2450 705
1012 S543 3136 560 1062 S593 2436 560
1013 S544 3122 705 1063 S594 2422 705
1014 S545 3108 560 1064 S595 2408 560
1015 S546 3094 705 1065 S596 2394 705
1016 S547 3080 560 1066 S597 2380 560
1017 S548 3066 705 1067 S598 2366 705
1018 S549 3052 560 1068 S599 2352 560
1019 S550 3038 705 1069 S600 2338 705
1020 S551 3024 560 1070 S601 2324 560
1021 S552 3010 705 1071 S602 2310 705
1022 S553 2996 560 1072 S603 2296 560
1023 S554 2982 705 1073 S604 2282 705
1024 S555 2968 560 1074 S605 2268 560
1025 S556 2954 705 1075 S606 2254 705
1026 S557 2940 560 1076 S607 2240 560
1027 S558 2926 705 1077 S608 2226 705
1028 S559 2912 560 1078 S609 2212 560
1029 S560 2898 705 1079 S610 2198 705
1030 S561 2884 560 1080 S611 2184 560
1031 S562 2870 705 1081 S612 2170 705
1032 S563 2856 560 1082 S613 2156 560
1033 S564 2842 705 1083 S614 2142 705
1034 S565 2828 560 1084 S615 2128 560
1035 S566 2814 705 1085 S616 2114 705
1036 S567 2800 560 1086 S617 2100 560
1037 S568 2786 705 1087 S618 2086 705
1038 S569 2772 560 1088 S619 2072 560
1039 S570 2758 705 1089 S620 2058 705
1040 S571 2744 560 1090 S621 2044 560
1041 S572 2730 705 1091 S622 2030 705
1042 S573 2716 560 1092 S623 2016 560
1043 S574 2702 705 1093 S624 2002 705
1044 S575 2688 560 1094 S625 1988 560
1045 S576 2674 705 1095 S626 1974 705
1046 S577 2660 560 1096 S627 1960 560
1047 S578 2646 705 1097 S628 1946 705
1048 S579 2632 560 1098 S629 1932 560
1049 S580 2618 705 1099 S630 1918 705
1050 S581 2604 560 1100 S631 1904 560
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1101 S632 1890 705 1151 S682 1190 705
1102 S633 1876 560 1152 S683 1176 560
1103 S634 1862 705 1153 S684 1162 705
1104 S635 1848 560 1154 S685 1148 560
1105 S636 1834 705 1155 S686 1134 705
1106 S637 1820 560 1156 S687 1120 560
1107 S638 1806 705 1157 S688 1106 705
1108 S639 1792 560 1158 S689 1092 560
1109 S640 1778 705 1159 S690 1078 705
1110 S641 1764 560 1160 S691 1064 560
1111 S642 1750 705 1161 S692 1050 705
1112 S643 1736 560 1162 S693 1036 560
1113 S644 1722 705 1163 S694 1022 705
1114 S645 1708 560 1164 S695 1008 560
1115 S646 1694 705 1165 S696 994 705
1116 S647 1680 560 1166 S697 980 560
1117 S648 1666 705 1167 S698 966 705
1118 S649 1652 560 1168 S699 952 560
1119 S650 1638 705 1169 S700 938 705
1120 S651 1624 560 1170 S701 924 560
1121 S652 1610 705 1171 S702 910 705
1122 S653 1596 560 1172 S703 896 560
1123 S654 1582 705 1173 S704 882 705
1124 S655 1568 560 1174 S705 868 560
1125 S656 1554 705 1175 S706 854 705
1126 S657 1540 560 1176 S707 840 560
1127 S658 1526 705 1177 S708 826 705
1128 S659 1512 560 1178 S709 812 560
1129 S660 1498 705 1179 S710 798 705
1130 S661 1484 560 1180 S711 784 560
1131 S662 1470 705 1181 S712 770 705
1132 S663 1456 560 1182 S713 756 560
1133 S664 1442 705 1183 S714 742 705
1134 S665 1428 560 1184 S715 728 560
1135 S666 1414 705 1185 S716 714 705
1136 S667 1400 560 1186 S717 700 560
1137 S668 1386 705 1187 S718 686 705
1138 S669 1372 560 1188 S719 672 560
1139 S670 1358 705 1189 S720 658 705
1140 S671 1344 560 1190 VSSIDUM9 644 560
1141 S672 1330 705 1191 VSSIDUM10 630 705
1142 S673 1316 560 1192 VSSIDUM11 616 560
1143 S674 1302 705 1193 VSSIDUM12 602 705
1144 S675 1288 560 1194 VSSIDUM13 588 560
1145 S676 1274 705 1195 VSSIDUM14 574 705
1146 S677 1260 560 1196 VSSIDUM15 560 560
1147 S678 1246 705 1197 VSSIDUM16 546 705
1148 S679 1232 560 1198 VSSIDUM17 532 560
1149 S680 1218 705 1199 VSSIDUM18 518 705
1150 S681 1204 560 1200 VSSIDUM19 504 560
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1201 VSSIDUM?20 490 705 1251 S733 -210 705
1202 VSSIDUM?21 476 560 1252 S734 -224 560
1203 VSSIDUM22 462 705 1253 S735 -238 705
1204 VSSIDUM23 448 560 1254 S736 -252 560
1205 VSSIDUM24 434 705 1255 S737 -266 705
1206 VSSIDUM25 420 560 1256 S738 -280 560
1207 VSSIDUM?26 406 705 1257 S739 -294 705
1208 VSSIDUM27 392 560 1258 S740 -308 560
1209 VSSIDUM28 378 705 1259 S741 -322 705
1210 VSSIDUM29 364 560 1260 S742 -336 560
1211 VSSIDUM30 350 705 1261 S743 -350 705
1212 VSSIDUM31 336 560 1262 S744 -364 560
1213 VSSIDUM32 322 705 1263 S745 -378 705
1214 VSSIDUM33 308 560 1264 S746 -392 560
1215 VSSIDUM34 294 705 1265 S747 -406 705
1216 VSSIDUM35 280 560 1266 S748 -420 560
1217 VSSIDUM36 266 705 1267 S749 -434 705
1218 VSSIDUM37 252 560 1268 S750 -448 560
1219 VSSIDUM38 238 705 1269 S751 -462 705
1220 VSSIDUM39 224 560 1270 S752 -476 560
1221 VSSIDUMA40 210 705 1271 S753 -490 705
1222 VSSIDUMA41 196 560 1272 S754 -504 560
1223 VSSIDUMA42 182 705 1273 S755 -518 705
1224 VSSIDUMA43 168 560 1274 S756 -532 560
1225 VSSIDUMA44 154 705 1275 S757 -546 705
1226 VSSIDUMA45 140 560 1276 S758 -560 560
1227 VSSIDUM46 126 705 1277 S759 -574 705
1228 VSSIDUM47 112 560 1278 S760 -588 560
1229 VSSIDUM48 98 705 1279 S761 -602 705
1230 VSSIDUM49 84 560 1280 S762 -616 560
1231 VSSIDUM50 70 705 1281 S763 -630 705
1232 VSSIDUM51 56 560 1282 S764 -644 560
1233 VSSIDUM52 42 705 1283 S765 -658 705
1234 VSSIDUM53 28 560 1284 S766 -672 560
1235 VSSIDUM54 14 705 1285 S767 -686 705
1236 VSSIDUM55 0 560 1286 S768 -700 560
1237 VSSIDUM56 -14 705 1287 S769 -714 705
1238 VSSIDUM57 -28 560 1288 S770 -728 560
1239 S721 -42 705 1289 S771 -742 705
1240 S722 -56 560 1290 S772 -756 560
1241 S723 -70 705 1291 S773 -770 705
1242 S724 -84 560 1292 S774 -784 560
1243 S725 -98 705 1293 S775 -798 705
1244 S726 -112 560 1294 S776 -812 560
1245 S727 -126 705 1295 S777 -826 705
1246 S728 -140 560 1296 S778 -840 560
1247 S729 -154 705 1297 S779 -854 705
1248 S730 -168 560 1298 S780 -868 560
1249 S731 -182 705 1299 S781 -882 705
1250 S732 -196 560 1300 S782 -896 560
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1301 S783 -910 705 1351 S833 -1610 705
1302 S784 -924 560 1352 S834 -1624 560
1303 S785 -938 705 1353 S835 -1638 705
1304 S786 -952 560 1354 S836 -1652 560
1305 S787 -966 705 1355 S837 -1666 705
1306 S788 -980 560 1356 S838 -1680 560
1307 S789 -994 705 1357 S839 -1694 705
1308 S790 -1008 560 1358 S840 -1708 560
1309 S791 -1022 705 1359 S841 -1722 705
1310 S792 -1036 560 1360 S842 -1736 560
1311 S793 -1050 705 1361 S843 -1750 705
1312 S794 -1064 560 1362 S844 -1764 560
1313 S795 -1078 705 1363 S845 -1778 705
1314 S796 -1092 560 1364 S846 -1792 560
1315 S797 -1106 705 1365 S847 -1806 705
1316 S798 -1120 560 1366 S848 -1820 560
1317 S799 -1134 705 1367 S$849 -1834 705
1318 S800 -1148 560 1368 S850 -1848 560
1319 S801 -1162 705 1369 S851 -1862 705
1320 S802 -1176 560 1370 S852 -1876 560
1321 S803 -1190 705 1371 S853 -1890 705
1322 S804 <1204 560 1372 S854 -1904 560
1323 S805 -1218 705 1373 S855 -1918 705
1324 S806 -1232 560 1374 S856 -1932 560
1325 S807 -1246 705 1375 S857 -1946 705
1326 S808 -1260 560 1376 S858 -1960 560
1327 S809 -1274 705 1377 S859 -1974 705
1328 S810 -1288 560 1378 S860 -1988 560
1329 S811 -1302 705 1379 S861 -2002 705
1330 S812 -1316 560 1380 S862 -2016 560
1331 S813 -1330 705 1381 S863 -2030 705
1332 S814 -1344 560 1382 S864 -2044 560
1333 S815 -1358 705 1383 S865 -2058 705
1334 S816 -1372 560 1384 S866 -2072 560
1335 S817 -1386 705 1385 S867 -2086 705
1336 S818 -1400 560 1386 S868 -2100 560
1337 S819 -1414 705 1387 S869 -2114 705
1338 S820 -1428 560 1388 S870 -2128 560
1339 S821 -1442 705 1389 S871 -2142 705
1340 S822 -1456 560 1390 S872 -2156 560
1341 S823 -1470 705 1391 S873 -2170 705
1342 S824 -1484 560 1392 S874 -2184 560
1343 S825 -1498 705 1393 S875 -2198 705
1344 S826 -1512 560 1394 S876 -2212 560
1345 S827 -1526 705 1395 S877 -2226 705
1346 S828 -1540 560 1396 S878 -2240 560
1347 S829 -1554 705 1397 S879 -2254 705
1348 S830 -1568 560 1398 S880 -2268 560
1349 S831 -1582 705 1399 S881 -2282 705
1350 S832 -1596 560 1400 S882 -2296 560
2/25/2011 154 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability,

fitness for a particular purpose, non-infringement, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such

information.




q NG®VATEK

PRELIMINARY NT35510
Pad No. Pad Name X Y Pad No. Pad Name X Y
1401 S883 -2310 705 1451 S933 -3010 705
1402 S884 -2324 560 1452 S934 -3024 560
1403 S885 -2338 705 1453 S935 -3038 705
1404 S886 -2352 560 1454 S936 -3052 560
1405 S887 -2366 705 1455 S937 -3066 705
1406 S888 -2380 560 1456 S938 -3080 560
1407 S889 -2394 705 1457 S939 -3094 705
1408 S890 -2408 560 1458 S940 -3108 560
1409 S891 -2422 705 1459 S941 -3122 705
1410 S892 -2436 560 1460 S942 -3136 560
1411 S893 -2450 705 1461 S943 -3150 705
1412 S894 -2464 560 1462 S944 -3164 560
1413 S895 -2478 705 1463 S945 -3178 705
1414 S896 -2492 560 1464 S946 -3192 560
1415 S897 -2506 705 1465 S947 -3206 705
1416 S898 -2520 560 1466 S948 -3220 560
1417 S899 -2534 705 1467 S949 -3234 705
1418 S900 -2548 560 1468 S950 -3248 560
1419 S901 -2562 705 1469 S951 -3262 705
1420 S902 -2576 560 1470 S952 -3276 560
1421 S903 -2590 705 1471 S953 -3290 705
1422 S904 -2604 560 1472 S954 -3304 560
1423 S905 -2618 705 1473 S955 -3318 705
1424 S906 -2632 560 1474 S956 -3332 560
1425 S907 -2646 705 1475 S957 -3346 705
1426 S908 -2660 560 1476 S958 -3360 560
1427 S909 -2674 705 1477 S959 -3374 705
1428 S910 -2688 560 1478 S960 -3388 560
1429 S911 -2702 705 1479 S961 -3402 705
1430 S912 -2716 560 1480 S962 -3416 560
1431 S913 -2730 705 1481 S963 -3430 705
1432 S914 -2744 560 1482 S964 -3444 560
1433 S915 -2758 705 1483 S965 -3458 705
1434 S916 -2772 560 1484 S966 -3472 560
1435 S917 -2786 705 1485 S967 -3486 705
1436 S918 -2800 560 1486 S968 -3500 560
1437 S919 -2814 705 1487 S969 -3514 705
1438 S$920 -2828 560 1488 S970 -3528 560
1439 S921 -2842 705 1489 S971 -3542 705
1440 S922 -2856 560 1490 S972 -3556 560
1441 S923 -2870 705 1491 S973 -3570 705
1442 S924 -2884 560 1492 S974 -3584 560
1443 S925 -2898 705 1493 S975 -3598 705
1444 S926 -2912 560 1494 S976 -3612 560
1445 S927 -2926 705 1495 S977 -3626 705
1446 S928 -2940 560 1496 S978 -3640 560
1447 S929 -2954 705 1497 S979 -3654 705
1448 S930 -2968 560 1498 S980 -3668 560
1449 S931 -2982 705 1499 S981 -3682 705
1450 S932 -2996 560 1500 $982 -3696 560
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1501 S983 -3710 705 1551 S1033 -4410 705
1502 S984 -3724 560 1552 S1034 -4424 560
1503 S985 -3738 705 1553 S1035 -4438 705
1504 S986 -3752 560 1554 S1036 -4452 560
1505 S987 -3766 705 1555 S1037 -4466 705
1506 S988 -3780 560 1556 S1038 -4480 560
1507 S989 -3794 705 1557 S1039 -4494 705
1508 S990 -3808 560 1558 S1040 -4508 560
1509 S991 -3822 705 1559 S1041 -4522 705
1510 S992 -3836 560 1560 51042 -4536 560
1511 S993 -3850 705 1561 S1043 -4550 705
1512 S994 -3864 560 1562 S1044 -4564 560
1513 S995 -3878 705 1563 S1045 -4578 705
1514 S996 -3892 560 1564 S1046 -4592 560
1515 S997 -3906 705 1565 S1047 -4606 705
1516 S998 -3920 560 1566 S1048 -4620 560
1517 S999 -3934 705 1567 S1049 -4634 705
1518 S1000 -3948 560 1568 S1050 -4648 560
1519 S1001 -3962 705 1569 S1051 -4662 705
1520 S1002 -3976 560 1570 S1052 -4676 560
1521 S1003 -3990 705 1571 S1053 -4690 705
1522 S1004 -4004 560 1572 S1054 -4704 560
1523 S1005 -4018 705 1573 S1055 -4718 705
1524 S1006 -4032 560 1574 S1056 -4732 560
1525 S1007 -4046 705 1575 S1057 -4746 705
1526 S1008 -4060 560 1576 S1058 -4760 560
1527 S1009 -4074 705 1577 S1059 -4774 705
1528 S1010 -4088 560 1578 S1060 -4788 560
1529 S1011 -4102 705 1579 S1061 -4802 705
1530 S1012 -4116 560 1580 S1062 -4816 560
1531 S1013 -4130 705 1581 S1063 -4830 705
1532 S1014 -4144 560 1582 S1064 -4844 560
1533 S1015 -4158 705 1583 S1065 -4858 705
1534 S1016 -4172 560 1584 S1066 -4872 560
1535 S1017 -4186 705 1585 S1067 -4886 705
1536 S1018 -4200 560 1586 S1068 -4900 560
1537 S1019 -4214 705 1587 S1069 -4914 705
1538 S1020 -4228 560 1588 S1070 -4928 560
1539 S1021 -4242 705 1589 S1071 -4942 705
1540 S1022 -4256 560 1590 S1072 -4956 560
1541 S1023 -4270 705 1591 S1073 -4970 705
1542 S1024 -4284 560 1592 S1074 -4984 560
1543 S1025 -4298 705 1593 S1075 -4998 705
1544 S1026 -4312 560 1594 S1076 -5012 560
1545 S1027 -4326 705 1595 S1077 -5026 705
1546 S1028 -4340 560 1596 S1078 -5040 560
1547 S1029 -4354 705 1597 S1079 -5054 705
1548 S1030 -4368 560 1598 S1080 -5068 560
1549 S1031 -4382 705 1599 S1081 -5082 705
1550 S1032 -4396 560 1600 S1082 -5096 560
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1601 S1083 -5110 705 1651 S1133 -5810 705
1602 S1084 -5124 560 1652 S1134 -5824 560
1603 S1085 -5138 705 1653 S1135 -5838 705
1604 S1086 -5152 560 1654 S1136 -5852 560
1605 S1087 -5166 705 1655 S1137 -5866 705
1606 S1088 -5180 560 1656 S1138 -5880 560
1607 S1089 -5194 705 1657 S1139 -5894 705
1608 S1090 -5208 560 1658 S1140 -5908 560
1609 S1091 -5222 705 1659 S1141 -5922 705
1610 S1092 -5236 560 1660 S1142 -5936 560
1611 S1093 -5250 705 1661 S1143 -5950 705
1612 S1094 -5264 560 1662 S1144 -5964 560
1613 S1095 -5278 705 1663 S1145 -5978 705
1614 S1096 -5292 560 1664 S1146 -5992 560
1615 S1097 -5306 705 1665 S1147 -6006 705
1616 S1098 -5320 560 1666 S1148 -6020 560
1617 S1099 -5334 705 1667 S1149 -6034 705
1618 S1100 -5348 560 1668 S1150 -6048 560
1619 S1101 -5362 705 1669 S1151 -6062 705
1620 S1102 -5376 560 1670 S1152 -6076 560
1621 S1103 -5390 705 1671 S1153 -6090 705
1622 S1104 -5404 560 1672 S1154 -6104 560
1623 S1105 -5418 705 1673 S1155 -6118 705
1624 S1106 -5432 560 1674 S1156 -6132 560
1625 S1107 -5446 705 1675 S1157 -6146 705
1626 S1108 -5460 560 1676 S1158 -6160 560
1627 S1109 -5474 705 1677 S1159 -6174 705
1628 S1110 -5488 560 1678 S1160 -6188 560
1629 S1111 -5502 705 1679 S1161 -6202 705
1630 S1112 -5516 560 1680 S1162 -6216 560
1631 S1113 -5530 705 1681 S1163 -6230 705
1632 S1114 -5544 560 1682 S1164 -6244 560
1633 S1115 -5558 705 1683 S1165 -6258 705
1634 S1116 -5572 560 1684 S1166 -6272 560
1635 S1117 -5586 705 1685 S1167 -6286 705
1636 S1118 -5600 560 1686 S1168 -6300 560
1637 S1119 -5614 705 1687 S1169 -6314 705
1638 S1120 -5628 560 1688 S1170 -6328 560
1639 S1121 -5642 705 1689 S1171 -6342 705
1640 S1122 -5656 560 1690 S1172 -6356 560
1641 S1123 -5670 705 1691 S1173 -6370 705
1642 S1124 -5684 560 1692 S1174 -6384 560
1643 S1125 -5698 705 1693 S1175 -6398 705
1644 S1126 -5712 560 1694 S1176 -6412 560
1645 S1127 -5726 705 1695 S1177 -6426 705
1646 S1128 -5740 560 1696 S1178 -6440 560
1647 S1129 -5754 705 1697 S1179 -6454 705
1648 S1130 -5768 560 1698 S1180 -6468 560
1649 S1131 -5782 705 1699 S1181 -6482 705
1650 S1132 -5796 560 1700 S1182 -6496 560
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1701 S1183 -6510 705 1751 S1233 -7210 705
1702 S1184 -6524 560 1752 S1234 -7224 560
1703 S1185 -6538 705 1753 S1235 -7238 705
1704 S1186 -6552 560 1754 S1236 -7252 560
1705 S1187 -6566 705 1755 S1237 -7266 705
1706 S1188 -6580 560 1756 S1238 -7280 560
1707 S1189 -6594 705 1757 S1239 -7294 705
1708 S1190 -6608 560 1758 S1240 -7308 560
1709 S1191 -6622 705 1759 S1241 -7322 705
1710 S1192 -6636 560 1760 51242 -7336 560
1711 S1193 -6650 705 1761 S1243 -7350 705
1712 S1194 -6664 560 1762 S1244 -7364 560
1713 S1195 -6678 705 1763 S1245 -7378 705
1714 S1196 -6692 560 1764 S1246 -7392 560
1715 S1197 -6706 705 1765 S1247 -7406 705
1716 S1198 -6720 560 1766 S1248 -7420 560
1717 S1199 -6734 705 1767 S1249 -7434 705
1718 S1200 -6748 560 1768 S1250 -7448 560
1719 S1201 -6762 705 1769 S1251 -7462 705
1720 S1202 -6776 560 1770 S1252 -7476 560
1721 S1203 -6790 705 1771 S1253 -7490 705
1722 S1204 -6804 560 1772 S1254 -7504 560
1723 S1205 -6818 705 1773 S1255 -7518 705
1724 S1206 -6832 560 1774 S1256 -7532 560
1725 S1207 -6846 705 1775 S1257 -7546 705
1726 S1208 -6860 560 1776 S1258 -7560 560
1727 S1209 -6874 705 1777 S1259 -7574 705
1728 S1210 -6888 560 1778 S1260 -7588 560
1729 S1211 -6902 705 1779 S1261 -7602 705
1730 S1212 -6916 560 1780 S1262 -7616 560
1731 S1213 -6930 705 1781 S1263 -7630 705
1732 S1214 -6944 560 1782 S1264 -7644 560
1733 S1215 -6958 705 1783 S1265 -7658 705
1734 S1216 -6972 560 1784 S1266 -7672 560
1735 S1217 -6986 705 1785 S1267 -7686 705
1736 S1218 -7000 560 1786 S1268 -7700 560
1737 S1219 -7014 705 1787 S1269 -7714 705
1738 S1220 -7028 560 1788 S1270 -7728 560
1739 S1221 -7042 705 1789 S1271 -7742 705
1740 S1222 -7056 560 1790 S1272 -7756 560
1741 S1223 -7070 705 1791 S1273 -7770 705
1742 S1224 -7084 560 1792 S1274 -7784 560
1743 S1225 -7098 705 1793 S1275 -7798 705
1744 S1226 -7112 560 1794 S1276 -7812 560
1745 S1227 -7126 705 1795 S1277 -7826 705
1746 S1228 -7140 560 1796 S1278 -7840 560
1747 S1229 -7154 705 1797 S1279 -7854 705
1748 S1230 -7168 560 1798 S1280 -7868 560
1749 S1231 -7182 705 1799 S1281 -7882 705
1750 S1232 -7196 560 1800 S1282 -7896 560
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1801 S1283 -7910 705 1851 S1333 -8610 705
1802 S1284 -7924 560 1852 S1334 -8624 560
1803 S1285 -7938 705 1853 S1335 -8638 705
1804 S1286 -7952 560 1854 S1336 -8652 560
1805 S1287 -7966 705 1855 S1337 -8666 705
1806 S1288 -7980 560 1856 S1338 -8680 560
1807 S1289 -7994 705 1857 S1339 -8694 705
1808 S1290 -8008 560 1858 S1340 -8708 560
1809 S1291 -8022 705 1859 S1341 -8722 705
1810 S1292 -8036 560 1860 51342 -8736 560
1811 S1293 -8050 705 1861 S1343 -8750 705
1812 S1294 -8064 560 1862 S1344 -8764 560
1813 S1295 -8078 705 1863 S1345 -8778 705
1814 S1296 -8092 560 1864 S1346 -8792 560
1815 S1297 -8106 705 1865 S1347 -8806 705
1816 S1298 -8120 560 1866 S1348 -8820 560
1817 S1299 -8134 705 1867 S1349 -8834 705
1818 S1300 -8148 560 1868 S1350 -8848 560
1819 S1301 -8162 705 1869 S1351 -8862 705
1820 S1302 -81.76 560 1870 S1352 -8876 560
1821 S1303 -8190 705 1871 S1353 -8890 705
1822 S1304 -8204 560 1872 S1354 -8904 560
1823 S1305 -8218 705 1873 S1355 -8918 705
1824 S1306 -8232 560 1874 S1356 -8932 560
1825 S1307 -8246 705 1875 S1357 -8946 705
1826 S1308 -8260 560 1876 S1358 -8960 560
1827 S1309 -8274 705 1877 S1359 -8974 705
1828 S1310 -8288 560 1878 S1360 -8988 560
1829 S1311 -8302 705 1879 S1361 -9002 705
1830 S1312 -8316 560 1880 S1362 -9016 560
1831 S1313 -8330 705 1881 S1363 -9030 705
1832 S1314 -8344 560 1882 S1364 -9044 560
1833 S1315 -8358 705 1883 S1365 -9058 705
1834 S1316 -8372 560 1884 S1366 -9072 560
1835 S1317 -8386 705 1885 S1367 -9086 705
1836 S1318 -8400 560 1886 S1368 -9100 560
1837 S1319 -8414 705 1887 S1369 -9114 705
1838 S1320 -8428 560 1888 S1370 -9128 560
1839 S1321 -8442 705 1889 S1371 -9142 705
1840 S1322 -8456 560 1890 S1372 -9156 560
1841 S1323 -8470 705 1891 S1373 -9170 705
1842 S1324 -8484 560 1892 S1374 -9184 560
1843 S1325 -8498 705 1893 S1375 -9198 705
1844 S1326 -8512 560 1894 S1376 -9212 560
1845 S1327 -8526 705 1895 S1377 -9226 705
1846 S1328 -8540 560 1896 S1378 -9240 560
1847 S1329 -8554 705 1897 S1379 -9254 705
1848 S1330 -8568 560 1898 S1380 -9268 560
1849 S1331 -8582 705 1899 S1381 -9282 705
1850 S1332 -8596 560 1900 S1382 -9296 560
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1901 S1383 -9310 705 1951 S1433 -10010 705
1902 S1384 -9324 560 1952 S1434 -10024 560
1903 S1385 -9338 705 1953 S1435 -10038 705
1904 S1386 -9352 560 1954 S1436 -10052 560
1905 S1387 -9366 705 1955 S1437 -10066 705
1906 S1388 -9380 560 1956 S1438 -10080 560
1907 S1389 -9394 705 1957 S1439 -10094 705
1908 S1390 -9408 560 1958 S1440 -10108 560
1909 S1391 -9422 705 1959 SDUM?2 -10122 705
1910 S1392 -9436 560 1960 SDUM3 -10136 560
1911 S1393 -9450 705 1961 VSSIDUM58 -10150 705
1912 S1394 -9464 560 1962 VSSIDUM59 -10164 560
1913 S1395 -9478 705 1963 VGLO -10178 705
1914 S1396 -9492 560 1964 VGLO -10192 560
1915 S1397 -9506 705 1965 VGLO -10206 705
1916 S1398 -9520 560 1966 VGLO -10220 560
1917 S1399 -9534 705 1967 VGLO -10234 705
1918 S1400 -9548 560 1968 VGLO -10248 560
1919 S1401 -9562 705 1969 VGLO -10262 705
1920 S1402 -9576 560 1970 VGLO -10276 560
1921 S1403 -9590 705 1971 VGLO -10290 705
1922 S1404 -9604 560 1972 VGHO -10304 560
1923 S1405 -9618 705 1973 VGHO -10318 705
1924 S1406 -9632 560 1974 VGHO -10332 560
1925 S1407 -9646 705 1975 VGHO -10346 705
1926 S1408 -9660 560 1976 VGHO -10360 560
1927 S1409 -9674 705 1977 VGHO -10374 705
1928 S1410 -9688 560 1978 VGHO -10388 560
1929 S1411 -9702 705 1979 VGHO -10402 705
1930 S1412 -9716 560 1980 VSSIDUMG0 -10416 560
1931 S1413 -9730 705 1981 VSSIDUM61 -10430 705
1932 S1414 -9744 560 1982 VSSIDUMG62 -10444 560
1933 S1415 -9758 705 1983 VSSIDUM63 -10458 705
1934 S1416 -9772 560 1984 VSSIDUM64 -10472 560
1935 S1417 -9786 705 1985 VSSIDUMG65 -10486 705
1936 S1418 -9800 560 1986 VSSIDUM66 -10500 560
1937 S1419 -9814 705 1987 VSSIDUMG67 -10514 705
1938 S1420 -9828 560 1988 VSSIDUM68 -10528 560
1939 S1421 -9842 705 1989 VSSIDUM69 -10542 705
1940 S1422 -9856 560 1990 VSSIDUM70 -10556 560
1941 S1423 -9870 705 1991 VSSIDUM71 -10570 705
1942 S1424 -9884 560 1992 VSSIDUM72 -10584 560
1943 S1425 -9898 705 1993 VSSIDUM73 -10598 705
1944 S1426 -9912 560 1994 VSSIDUM74 -10612 560
1945 S1427 -9926 705 1995 VSSIDUM75 -10626 705
1946 S1428 -9940 560 1996 VSSIDUM76 -10640 560
1947 S1429 -9954 705 1997 VSSIDUM77 -10654 705
1948 S1430 -9968 560 1998 VSSIDUM78 -10668 560
1949 S1431 -0982 705 1999 VSSIDUM79 -10682 705
1950 S1432 -9996 560 2000 VSSIDUM80 -10696 560
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2001 VSSIDUMS81 -10710 705 2041 GOUT25 -11270 705
2002 VSSIDUM82 -10724 560 2042 GOUT26 -11284 560
2003 VSSIDUMS83 -10738 705 2043 GOUT26 -11298 705
2004 VSSIDUM84 -10752 560 2044 GOUT27 -11312 560
2005 VSSIDUMB85 -10766 705 2045 GOUT27 -11326 705
2006 VSSIDUMB86 -10780 560 2046 GOUT28 -11340 560
2007 VSSIDUM87 -10794 705 2047 GOUT28 -11354 705
2008 VSSIDUMB88 -10808 560 2048 GOUT29 -11368 560
2009 VSSIDUMB89 -10822 705 2049 GOUT29 -11382 705
2010 VSSIDUM90 -10836 560 2050 GOUT30 -11396 560
2011 VSSIDUM91 -10850 705 2051 GOUT30 -11410 705
2012 VSSIDUM92 -10864 560 2052 VGLO -11424 560
2013 VSSIDUM93 -10878 705 2053 VGLO -11438 705
2014 VSSIDUM94 -10892 560 2054 VGLO -11452 560
2015 VSSIDUM95 -10906 705 2055 VRGH -11466 705
2016 VSSIDUM96 -10920 560 2056 VRGH -11480 560
2017 VSSIDUM97 -10934 705 2057 VRGH -11494 705
2018 VSSIDUM98 -10948 560 2058 LVGL -11508 560
2019 VSSIDUM99 -10962 705 2059 LVGL -11522 705
2020 VSSIDUM100 -10976 560 2060 LVGL -11536 560
2021 VSSIDUM101 -10990 705 2061 GOUT31 -11550 705
2022 VSSIDUM102 -11004 560 2062 GOUT31 -11564 560
2023 VSSIDUM103 -11018 705 2063 GOUT32 -11578 705
2024 GOUT17 -11032 560 2064 GOUT32 -11592 560
2025 GOUTL7 -11046 705 2065 VGLO -11606 705
2026 GOUT18 -11060 560 2066 VGLO -11620 560
2027 GOUT18 -11074 705 2067 VGLO -11634 705
2028 GOUT19 -11088 560 2068 VGHO -11648 560
2029 GOUT19 -11102 705 2069 VGHO -11662 705
2030 GOUT20 -11116 560 2070 VGHO -11676 560
2031 GOUT20 -11130 705 2071 PADA4 -11690 705
2032 GOUT21 -11144 560 2072 PADB4 -11704 560
2033 GOUT21 -11158 705 2073 VSSIDUM104 -11718 705
2034 GOUT22 -11172 560 2074 VSSIDUM105 -11732 560
2035 GOUT22 -11186 705 2075 VSSIDUM106 -11760 705
2036 GOUT23 -11200 560
2037 GOUT23 -11214 705
2038 GOUT24 -11228 560
2039 GOuUT24 -11242 705 ALMARK R T 11870 687.5
2040 GOUT25 -11256 560 ALMARK L T -11870 687.5
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5.3 Mapping Table of Gate Control Signals

Pad No. Pad Name OUt(pf;fll?nal Pad No. Pad Name Out(pféf(l)?nal
2068~2070 VGHO VGH 2068~2070 VGHO VGH
2065~2067 VGLO VGL 2065~2067 VGLO VGL
2063~2064 GOUT32 BW E 2063~2064 GOUT32 BW O
2061~2062 GOUT31 FW E 2061~2062 GOUT31 FW O
2058~2060 LVGL LVGL 2058~2060 LVGL LVGL
2055~2057 VRGH VBIAS 2055~2057 VRGH VBIAS
2052~2054 VGLO VGL 2052~2054 VGLO VGL
2050~2051 GOUT30 CK E 2050~2051 GOUT30 CK O
2048~2049 GOUT29 CKB _E 2048~2049 GOUT29 CKB_0O
2046~2047 GOUT28 STP E 2046~2047 GOUT28 STP.O
2044~2045 GOUT27 BW E 2044~2045 GOUT27 BW-O
2042~2043 GOUT26 FW _E 2042~2043 GOUT26 FW. O
2024~2041 GOUT17~25 VGL 2024~2041 GOUT17=25 VGL
1980~2023 VSSIDUM60~103 VSSI 1980~2023 VSSIDUM60~103 VSSI
1972~1979 VGHO VGH 1972~1979 VGHO VGH
1963~1971 VGLO VGL 1963~1971 VGLO VGL
1961~1962 VSSIDUM58~59 VSSI 1961~1962 VSSIDUM58~59 VSSI
466~467 VSSIDUM8~7 VSSI 466~467 VSSIDUM8~7 VSSI
457~465 VGLO VGL 457~465 VGLO VGL
449~456 VGHO VGH 449~456 VGHO VGH
431~448 GQUT8-16 VGL 431~448 GOUT8~16 VGL
429~430 GOouT?7 FW--O 429~430 GOUT7 FW E
427~428 GOUT6 BW O 427~428 GOUT6 BW _E
425~426 GOUT5S STP_O 425~426 GOUT5 STP_E
423~424 GOUT4 CKB-O 423~424 GOUT4 CKB _E
421~422 GOUT3 CK_O 421~422 GOUT3 CK_E
418~420 VGLO VGL 418~420 VGLO VGL
415~417 VRGH VBIAS 415~417 VRGH VBIAS
412~414 LVGL LVGL 412~414 LVGL LVGL
410~411 GOUT2 FW O 410~411 GOUT2 FW E
408~409 GOUT1 BW O 408~409 GOUT1 BW E
402~407 VGHO VGH 402~407 VGHO VGH
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6 SERIAL INTERFACE FOR 4-PIN SPI (8-BIT) AND 3-PIN SPI (9-BIT)
6.1 Pin Description
6.1.1 SPI Interface Pin

Symbol I/O Description
csx | Chip select input pin (“Low” enable) in 80-series MPU I/F and SPI I/F.
This pin is not used for MIPI or MDDI I/F, please connect to VSSI this pin.
WRX: Writes strobe signal to write data when WRX is “Low” in 80-series MPU I/F.
WRX/SCL/ | SCL: A synchronous clock signal in SPI I/F.
12C_SCL 12C_SCL: Serial input clock in I2C I/F.
This pin is not used for MIPI I/F, please connect to VSSI this pin.
RDX | This pin is not used for 8-bit / 9-bit SPI I/F, please connect to VDDI this pin.

SDI: Serial input signal in SPI I/F. The data is input on the rising/falling edge ofthe SCL signal.

I12C_SDA: Serial input/output signal in I2C I/F. The data is input/output on the rising edge of the
I12C_SCL signal.

This pin is not used for 80-series MPU or MIPL I/F, please.connect to VSSI this pin.

Serial output signal in SPI I/F. The data.is output on the rising/falling edge of the SCL signal. If

the host places the SDI line into high-impedance state during the read interval, the SDI and SDO

can be tied together.

This pin is not used for 80-series MPU, MIPI or MDDI I/F, please open this pin.

SDI/12C_SDA | /O

SDO (0]

6.1.2 Interface Logic Pin

Symbol I/O Description

e selection.. The connections of IM[3:0] which not shown in table are invalid.

0000_|.80-series 8-bit MPU-1/F, D[7:0] 80-series 8-bit MPU I/F, D[7:0]

0001 | 80-series-16-bit MPU I/F, D[15:0] [ 80-series 16-bit MPU I/F, D[15:0]

0010. | 80-series 24-bit MPU I/F, D[23:0] [ 80-series 24-bit MPU I/F, D[23:0]

1001 [ RGB I/F, D[23:0] 8-bit SPI, SDI/SDO

1010 [ RGB I/F, D[23:0] 9-bit SPI, SDI/SDO

0011 RGB I/F, D[23:0] 16-bit SPI (SCL rising edge trigger), SDI/SDO
]
]

1011 RGB I/F, D[23:0 16-bit SPI (SCL falling edge trigger), SDI/SDO

IM[3:0] | 0100 RGB I/F, D[23:0 12C I/F, 12C SDA
0101 MIPI DS, MIPI DS,
HSSI DO P/N, HSSI D1 P/N HSSI DO P/N, HSSI D1 P/N
o110 | MDD MDDI, HSSI_DO_P/N, HSSI_D1_P/N
HSSI DO P/N, HSSI D1 P/N 16-bit SPI (SCL rising edge trigger), SDI/SDO
o110 | MPDI. MDDI, HSSI_DO_P/N, HSSI_D1_P/N
HSSI DO P/N, HSSI D1 P/N 16-bit SPI (SCL falling edge trigger), SDI/SDO
o111 | MoDL. MDDI, HSSI_DO_P/N, HSSI_D1_P/N
HSSI DO P/N, HSSI D1 P/N 12C I/F, 12C SDA serial data
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6.2 Functional Description

The 4-pin SPI (8-bit) and 3-pin SPI (9-bit) selection of a given interfaces are done by setting IM3, IM2, IM1 and

IMO pins as show in Table 6.2.1.

Table 6.2.1 Interface Type Selection

IM3 | IM2 | IM1 | IMO SRAM Register
0 0 0 0 | 80-series 8-hit MPU interface, D[7:0] 80-series 8-bit MPU interface, D[7:0]
0 0 0 1 | 80-series 16-bit MPU interface, D[15:0] 80-series 16-bit MPU interface, D[15:0]
0 0 1 0 | 80-series 24-bit MPU interface, D[23:0] 80-series 24-bit MPU interface, D[23:0]
1 0 0 1 | RGBinterface, D[23:0] 8-bit SPI, SDI/SDO
1 0 1 0 | RGB interface, D[23:0] 9-bit SPI, SDI/SDO
0 0 1 1 | RGB interface, D[23:0] 16-bit SPI, SDI/SDO, SCL rising trigger
1 0 1 1 RGB interface, D[23:0] 16-bit SPI, SDI/SDO, SCL falling trigger
0 1 0 0 | RGB interface, D[23:0] 12C interface, 12C_SDA
0 1 0 1 | MIPI DSI, HSSI DO _P/N, HSSI_D1_P/N | MIPI DSI, HSSI_DO\P/N, HSSI\.D1\P/N
MDDIHSSI. DO-P/N, HSSI. D1" P/N
0 1 1 0 MDDI, HSSI_DO_P/N, HSSI D1 _P/N \ S\ \) T
- - - SPI, SDI/SDQO, SCL rising trigger
MDDI, HSSI. DO-P/N, HSSI D1.P/N
1 1 1 0 MDDI, HSSI_DO_P/N, HSSI D1 P/N y z - =~
- - 7N SPI, SDI/SDO, SCL falling trigger
MDDI, HSSI_DO_P/N; HSSI_D1_P/N
0 1 1 1 MDDI, HSSI_DO_P/N;/HSSI_D1_R/N 12C interface. [2C SDA

NT35510

Note: “X" = Don't care.

The 3-pin SPI (9-bit format) use CSX\(chip select), SCL (serial clock) and SDI/SDO (serial data input/output). The
4-pin SPIL (8-bit format).use CSX (chip select),/D/CX (data/command select), SCL (serial clock) and SDI/SDO
(serial/data. input/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.SDl'and SDO canbe tied together.
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6.2.1 Write Mode

The write mode of the interface means the micro controller writes commands and data to the NT35510. 3-Pin
serial data packet contains a control bit D/CX and a transmission byte and in 4-pin serial case, data packet
contains just transmission byte and control bit D/CX is transferred by D/CX pin. If D/CX is low, the transmission
byte is interpreted as command byte. If D/CX is high, the transmission byte is stored in the display data RAM
(Memory write command), or command register as parameter.

Any instruction can be sent in any order to the NT35510. The MSB is transmitted first. The serial interface is
initialized when CSX is high. In this state, SCL clock pulse or SDI/SDO data have no effect. A falling edge on CSX
enables the serial interface and indicates the start of data transmission.

3-Line Serial Data Stream Format

Transmission byte (TB) may be a Command or a Data
Al
e N
MSB LSB

|D/CX|D7|D6| D5|D4|D3|D2|D1|DO|

|D/CX| ' ' ' T’B ' ' ' |D/CX| ' ' ' T’B ' ' ' |D/C><i \ ' ' -|:B ' ' ' eoe

4-Line Serial Data Stream Format

Transmission byte (TB) may be a Command or a Data
Al
A N
MSB LSB
|D7|D6|D5| D4|D3|D2|D1|D0|

| B | TB B eoe
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When CSX is high, SCL clock is ignored. During the high time of CSX the serial interface is initialized. At the
falling CSX edge, SCL can be high or low (see below figure). SDI/SDO is sampled at the rising edge of SCL.
D/CX indicates, whether the byte is command code (D/CX=0) or parameter/RAM data (D/CX=1). It is sampled
when first rising SCL edge (3-line serial interface) or 8th rising SCLK edge (4-line serial interface). If CSX stays
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.

1) 3-Pin Serial Interface Protocol for Register Write

& B € B XP)

8 csX _| ,— I—
(HOSL sece AT T L L L
" | o DEREEEEEER EDEEEEEEEC

<« Command / Parameter,,

<

< Command N

/)

SCEX canbe "H"between parameter / command and
parameter / command
SCL and .SDA during"CSX = "H" is invalid

2) 4-Pin_ Serial Interface Protocol for Register Write

- X B & ¢ B XP)
e T] ]
@

Driver) |_ con @®@@®@@@ D7 @@@@@@ DO C
X -

DICX X0)
< Command pigpiq_COMmMand / Parameter,;
XL

SCEX can be "H" between parameter / command and
parameter / command
SCL and SDA during CSX = "H" is invalid

PN
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6.2.2 Read Mode

The read mode of the interface means that the micro controller reads register value from the NT35510. 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 CSX is required to go high before a new command is send.
The NT35510 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 SDO line must be set to tri-state no later than at the falling SCL edge of the last bit.

2/25/2011
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3-Pin Serial Protocol for 1-byte Register Read

& X B

T8 {XPXSK )

csx _|

=
seo B L1l

1}
o
T . ;
(SSDDAI\) e 7Y D6 D5 Y D4Y D3Y D2 D1Y DO High-Z ; { piex
= 1
% (SSDDAO) High-2 p7X p6X b5 X D4 ¥ D3Y D2} D1Y D0

3-Pin Serial Protocol for multi-byte Register-Read

. Y B @ B

CRBREK )

csx —|

-

a3 A

High-Z i / orox

-

7]

z
SDA _\D/C D7 X'D6 X D5 X D4 X D3X D2 X D1X DO 4
(sbl), __/

s

| SDA High-Z

'sD—_ (SDO)

DY DoY)/ Dn Y Dn-s @@@@

L—  Dummy Clock Cycle

4-Pin Serial Protocol for 1-byte Register Read

@ TB

T XPREX )

csX —|

(2] P
=]
T | brex Xo)
SDA —\ High-z
_ (SD|) D7 X D6 X D5X D4 X D3 X D2 X D1 X DO @<
]
> SDA High-Z
5 (SDO) D7Y D6Y D5Y D4Y D3Y D2 D1y DO

4-Pin Serial Protocol for multi-byte Register Read

& e O

e GO,

csx —|

-

seo FIFFLFFLLELFL

@
(=]
T DICX XD
A :
_ (SSDDAI) D p7Y p6Y D5y paY D3y p2Y D1y DO High-2 <D7><

High-Z

g SDA
5 "1 (sbo)

Dn X Dn-1Y{ Dn-2) Dn-3Y Dn-2

CRAXKS

Dummy Clock Cycle

167

Version 0.07




¢ NG®VATEK PRELIMINARY NT35510

6.2.3 Data RAM Write

The 4-pin SPI (8-bit) and 3-pin SPI (9-bit) are used with RGB interface (IM[2:0]="011"). In RGB+SPI interface, the
data RAM write function for SPI is valid when bit ICM="1" (command B3h of page 0). Different display data
formats are available for three color depths supported by the LCM listed below:

6.2.3.1 4-PIN (8-BIT) SERIAL INTERFACE

Different display data formats are available for three color depths supported by the LCM listed below:

- 65K colors, RGB is 5-6-5-bit pixel data input (parameter of command 3Ah is 0x05)

RESX "1
csx \

D/CX XoX XX XD( XD

D7 D6 D5 D4 D3 D2 D1 DO ;D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 ‘D4 D3 D2 D1 DO

ég’g .oooooooo R4 ZR3ZR2/R1TROZGS G4 2G3 /G2 G1 GO B4 1B3 /B2 /B1 1BO YRA 1R3 YR2 'R1 IR0 /G5 (G4 G3

Command RAMWR
(2Ch)

- 262K colors, RGB is 6-6-6-bit pixel data input (parameter.of. command 3Ah is 0x06)

RESX 1"

csx  \
DICX )@X XX XX XD

D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 D1 DO+

égﬁ .oooooooo R5 YRAYR3 L R2YRLYRO G G54 G | G371 G2 Gl Y GO ) L B5 L B4 (B3 B2 181 | BO ..

Command RAMWR
(2ch)

- 16.7M colors, RGB is 8-8-8-hit pixel data input (parameter of command 3Ah is 0x07)

RESX "

csx \
DICX { )(EX XX XX XD

D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 D1 DO

(2%8 .ooooooo° R7YR6VR5YRAVRIYR2YRLYROYG7YG6Y G5Y G4Y G3YG2Y Gl GO

Command RAMWR
(2ch)
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6.2.3.2 3-PIN (9-BIT) SERIAL INTERFACE
Different display data formats are available for three color depths supported by the LCM listed below:
- 65K colors, RGB is 5-6-5-bit pixel data input (parameter of command 3Ah is 0x05)

RESX "1

csx \

‘DX D7 D6 D5 D4 D3 D2 D1 DO
SDA

(SDI) .o@oaoao@oo RAYR3YRIVRIZROLG52GAYG3 U G2YG1,GOY G41G3Y G2 Gl Goa R4 YR3YR2 {R1 VRO (G5} G4 G3

Command RAMWR
(2Ch)

- 262K colors, RGB is 6-6-6-bit pixel data input (parameter of command 3Ah is 0x06)

RESX "1t

CSX '\
D/CX D7 D6 D5 D4 D3 D2 D1 DO:D/CX D7 D6 D5 D4 D3 D2 D1 DO,DIcx“D7 D6, D5 D4 D3 D2 -DL~DO picx D7 D6 D5 D4 D3 D2 D1 DO +

(EBG .QQOQQ@QQOQ RS R4 {R3VR2YR1Y RO YD L G5 LG4, G312 527 G110 Yl D, B5 . B4 B31B2) 51 B0 (E Y

Command RAMWR
(2ch)

- 16.7M colors, RGB:is 8-8-8-hit pixel data input (parameter.of command 3Ah is 0x07)

RESX “1

csx| \

D/ICX D7 D6 D5 D4 D3 D2/ D1 DO:DICX D7 . D6 D5 D4 D3 D2 D1 DO DICX D7 D6 D5 D4 D3 D2 D1 DO D/CX D7 D6 D5 D4 D3 D2 D1 DOE

SR XX XXX Xa XX o X o X X DD O DO O OO L OO DD L DDODDDDD:

Command RAMWR
(2ch)
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6.2.4 Data RAM Read

The read data RGB is 8-8-8-bit output as below.
- 4-pin SPI (8-bit)
RESX "1"

csx \
DICX 1 XoX

T

]

SDA : D7 D6 D5 D4 D3 D2 D1 DO i i

(SDI) .ooooooo 9 H

SDA __ I Hiz '

(SDO)

SCL 1

T

1

T

1 .
1 Hi-Z
T

1

:DG D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 DI DO D7 D6 D5 D4 D3 D2 D1

Command RAMRD
(2Eh)

1 Dummy Clock

- 3-pin SPI (9-bit)

RESX "1"

csx \

15/cX D7 D6 D5 D4 b3 D2 DL DO}

) )
@ 0000000800

SDA : Hi-Z
(SDO) ~ 1
scL. 1
~Command RAMRD L L%
(2Eh)
1 Dummy Clock
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6.3 Interface Pause

By using parallel interface, it is possible when transferring a Command, Frame Memory Data or Multiple
Parameter Data to invoke a pause in the data transmission. If the CSX (Chip Select Line) is released after a
whole byte of a Frame Memory Data or Multiple Parameter Data has been completed, then NT35510 will wait and
continue the Frame Memory Data or Parameter Data Transmission from the point where it was paused. If the
CSX (Chip Select Line) is released after a whole byte of a command as been completed, then the Display Module
will receive either the command’s parameters (if appropriate) or a new command when the CSX (Chip Select Line)
is next enabled as shown below.

This applies to the following 4 conditions:
1) Command-Pause-Command
2) Command-Pause-Parameter
3) Parameter-Pause-Command
4) Parameter-Pause-Parameter

Serial Interface Pause

X B & B P

scex | [

st se L AAALEEASF IS FIRETR | SLLSLALAIS LA
S & 00600000 I 6 aCE 00T 00

Driver)
_Command / Parameter / Data _Command / Parameter / Data

>

| SCL and SDA during CSX = "H is invalid |
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6.4 Data Transfer Break and Recovery

If there is a break in data transmission by RESX pulse, while transferring a Command or Frame Memory Data or
Multiple Parameter command Data, before Bit DO of the byte has been completed, then NT35510 will reject the
previous bits and have reset the interface such that it will be ready to receive command data again when the chip
select line (CSX) is next activated after RESX have been High state. See the following example (See below

figure)

@ B X W@ B P
scex ] [

ait for more than 10us

Y
2

A

Host | RESX

—<
(MPU to

5 s L FIAFLAFLAST L, SIEARAATRSA L

P2

_SDA D@ p7XD6XD5 X D2 XD3XD2 @@@@@@@@

Command /
Parameter/Data _ Command
SCLand SDA during-RESX-="L"is invalid and
next byte becomes command

\ 4

A

If there is a break in.data transmission-by-CSX pulse, while transferring a Command or Frame Memory Data or
Multiple Parameter command Data, before\Bit\DO_of the byte has been completed, then NT35510 will reject the
previous bits and have reset the interface suchithat'it will be ready to receive the same byte re-transmitted when
the chip select line (CSX) is'next activated.-See the following example (See below figure)

X X T8 () B P

Host
wow) sct _FIFIFLFLS fr
Driver)
EYND & O0004 XXX XoxXo2XoXoX
) Command / 0 Break > < Command / >
Parameter / Data Parameter / Data
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If 1, 2 or more parameter command is being sent and a break occure while sending any parameter before the last
one and if the host then sends a new command rather than re-transmitting the parameter that was interrupted,
then the parameters that were successfully sent are stored and the parameter where the break occurred is
rejected. The interface is ready to receive next byte as shown below.

PARA11lis successfully sent but PARA12 is
Break broken and need to be transferred again

»
K »

Y

CMD1 —~ PAR11 H PAR1Z — CMDZ2

------- CMD1 H PAR11 H PAR12 |\ PAR13

v

A
A

Command® with 1% parameter (PAR11).should
be executed again to write remained parameter
(PARA12 and PARA13)

If a 2 or more parameter command is being sent and-a’break occure by the‘other command before the last one is
sent, then the the parameters-that were successfully sent are stored and-the ‘other parameter of that command
remains previous value.

PARA1L.is successfully sent but the other parameters
Break | .| are not sent and break happened by the other command

> »
l »

Y

CMD1 | PAR11 CMD2

------- CMD1 H PAR11 H PAR12 H PAR13 |-—»
h Command1 with 1% parameter (PAR11) should
be executed again to write remained parameter
(PARA12 and PARA13)
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6.5 AC Characteristics

6.5.1 Serial Interface Characteristics (4-pin SPI, 8-bit)

CSX
tess tscvew / tscycr tesu Lenw
Vi ‘tSLW/ tsir
scL / < >/
Vi tshw / tshr | % 7
tsps PR )l |t
SDA
(SDI)
tocs tocH
DC/X t
ACC toH
SDA
(SDO)
(VSS=VSSI=DVSS=0V, VDDI=1.65V t0-3:3V, VDD=2.3V to 4.8V,Ta = -30 to 70°C)
Signal Symbol Parameter MIN MAX Unit Description
tscycew | | Serial clock cycle-(Write) 100 - ns
{sHw SCL “H” pulse width (Write) 30 - ns
tsLw SCL."L" pulse width (Write) 30 - ns
tscycr |\ Serial.clock cycle (Read GRAM) 150 - ns
SCL tsHR SCL “H’ pulse width (Read GRAM) 60 - ns
tsLr SCL “L” pulse width (Read GRAM) 60 - ns
tscycr Serial clock cycle (Read ID) 150 - ns
tsHR SCL “H” pulse width (Read ID) 60 - ns
tsLr SCL “L” pulse width (Read ID) 60 - ns
tsps Data setup time 20 - ns
SDI (SDO) tspH Data holq time 20 - ns :
tacc Access time 10 50 ns | For maximum CL=30pF
ton Output disable time 15 50 ns | For minimum CL=8pF
D/CX tocs D/CX setup.tlme 30 - ns
tocH D/CX hold time 30 - ns
tcHw Chip select “H” pulse width 40 - ns
CSsX tcss Chip select setup time 20 - ns
tcsH Chip select hold time 50 - ns

Note 1) VDDI=1.65 to 3.3V, VDD=2.3 to 4.8V, VSS=VSSI=DVSS=0V, Ta=-30 to 70 °C (to +85 °C no damage)
VDD means VDDA, VDDR, VDDB and VSS means VSSA, VSSR, VSSB
Note 2) The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
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6.5.2 Serial Interface Characteristics (3-pin SPI, 9-bit)

CSX
tcss tesh tehw
tscvew / tscycr
Vi, ‘tSLW/ tSLRL
scL / “ >/
Vit tsHw / tsHr | % 7
tsbs < tt - le tr
SDA
(SDI)
tacc toH
SDA
(SDO)
(VSS=VSSI=DVSS=0V, VDDI=1.65Vt0.3.3V, VDD=2.3V.t104.8V,Ta = -30 to 70°C)
Signal Symbol Parameter MIN MAX Unit Description
tscyew. | -Serial clock cycle (Write) 100 - ns
tSHW SCL “H! pulse width (Write) 30 - ns
tsiw SCL “L" pulse width (Write) 30 - ns
tsevcr | | Serial clock cycle (Read GRAM) 150 - ns
SCL tsHR SCL “H”-pulse width (Read GRAM) 60 - ns
tsLr SCL"L" pulse width(Read GRAM) 60 - ns
tscycr | Serial clock cycle (Read ID) 150 - ns
tsHR SCL “H’ pulse width (Read ID) 60 - ns
tsLrR SCL “L” pulse width (Read ID) 60 - ns
tsbs Data setup time 20 - ns
SDI (SDO) tsDH Data holq time 20 - ns :
tacc Access time 10 50 ns | For maximum CL=30pF
toH Output disable time 15 50 ns | For minimum CL=8pF
tcHW Chip select “H” pulse width 40 - ns
CSX tcss Chip select setup time 20 - ns
tcsH Chip select hold time 50 - ns

Note 1) VDDI=1.65 to 3.3V, VDD=2.3 to 4.8V, VSS=VSSI=DVSS=0V, Ta=-30 to 70 °C (to +85 °C no damage)
VDD means VDDA, VDDR, VDDB and VSS means VSSA, VSSR, VSSB
Note 2) The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.
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6.6 Microprocessor Interface
The display, which is using RGB with 4-pin (8-bit)SPI interface, is connected to the MPU as it is illustrated below.

MPU Driver IC
IM[3:0]=1001
HSSI_DATAL_P/N
VSSAM HSSI_DATAO_P/N
HSSI_CLK_P/N
77T
Interface Block RESX > RESX
< TE (option) TE
CSX »| CSX
D/CX > DICX
SCL > SCL
< SDA > SDI,'SDO
ﬂlﬁvsi/— RDX
Graphic RN > D23 to DO
Controller DE. PCLK, VSYNC, HSYNC | o o0 Vs tis

The display, which is'using RGB with 3-pin (9-bit)SPI/interface, is'\connected to the MPU as it is illustrated below.

MPU Driver IC
IM[3:0]=1010
HSSI_DATAL_P/N
VSSAM HSSI_DATAO_P/N
HSSI_CLK_P/N
777
Interface Block RESX > RESX
TE (option) TE
CSX > CSX
SCL »| scL
< SDA > SDI, SDO
VSSI D/CX, RDX
Graphic D23 to DO » D23 to DO
Controller DE, PCLK, VSYNC, HSYNC | e b vs. s

Note 1. Connecting D23, D22, D15, D14, D7 and D6 to VSSI when using 18-bit/pixel (VIPF[3:0]="0110").
Connecting D23~D21, D15, D14 and D7~ D5 to VSSI when using 16-bit/pixel (VIPF[3:0]="0101").
Note 2. Left MVDDL and MVDDA open (not used) when using RGB with SPI interface.
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7 Timing Example
In this section we listed timing example for Non-overlap, Dual scan and Overlap, Dual scan. The relative setting registers are presented in Display

timing control section.
This is an example for Non-overlap, Dual Scan, 480RGBx864, Forward Scan.

BTP_0  Gats 4 8TP_E

Clummy | ClI_0

Ciummy CI_E
Cummy | CHE-O

Cummy CIE-E
1 Cl_0

Forward Scan cl_E
_ . CHE-O

Non-Overlapping CHE-E
Cl_0

CI_E
CHE-O

CIE-E

Cr_o
CI_E
CHE_Q
CHE-E
T =
CI_E
CHE-Q
CHE-E
CrH_0
Dummy CI_E
Dummy | CHE-Q
Ciummy CHE-E
BTP_O aTP_E
FU_L/'R
EVi_L'R
aTP_O I I
BTP_E I I
T T o xo)
& T T I}

clE_O [ 1 [ 1 @
CIE_E 1 [ 1 @

2/25/2011 177 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability, fitness for a particular purpose, non-infringement, or

assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such information.




¢ NGVATEK PRELIMINARY NT35510

This is an example for Overlap, Dual scan, 480RGBx864, Forward Scan.

BTP_O Gate 4 BTP_E
Dummy | Cl_0
Ciummy CIH-E
Dummy | CIKE_O
Dummy CHE_E
1 CH_0
Forward Scan CI_E
Overlapping CKE-0
CHE-E
ClI_0
CI_E
CHE_D
CIE_E

Cl_g
CIE_DO
T =
CIHE_D
Cl_o
Ciummy CI_E
Dummy | CHE-O
O'ummy CIKE_E
BTP_O BTP_E
Fi—L'A
BV/_L'R
ATP_O I I
8TP_E I I

cico I OL—T (I
ci-E w
ore.o I S N ) s——
cre-E M LI GOL—
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This is an example for Non-overlap, Dual scan, 480RGBx864, Backward Scan.

BTP_O Gate 4 aTP_E
Dummy | Cl_0
Dummy CI-E
Dummy | CIE_D
Dummy CIE-E
64 Cl_0
Backward Scan
Non-Overlapping ClE_D
| _ss0 |cio
ClE_D
4
3 Cli_0
ClE_D
4 Cli_0
ClE_D
[+
Dummy |Cl-0
Dummy CI-E
Dummy | ClE-D
Doummy CIE_E
BTP_0O BTP_E

FYN_L'R

BW_L'R

8TP_E

ATP_0Q

1
1
1 1 0] 10}

ClE_O [ 1

— — 1ol

€0 1 1 IETI
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This is an example for Overlap, Dual scan, 480RGBx864, Backward Scan.

BTP_O  Gate 4 BTR_E
Dummy |cl_o
Drumnmy CI_E
Dummy | cB_0
Cummy CIE_E

Backward Scan

Overlapping

Dummy CI-E

Dummy | CIE_O

- Dummy CIE~E

BTP_Q BTP_E

Fs_LiA
BW_L'R
BTP_& I I
8TP_o I I

e . T N ()] NN e )
e B C)
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This is an example for Non-overlap, Dual scan, 480RGBx854, Forward Scan.

BTP_Q Gate 4 BTP_E
Dummy | CH_2
Dlummy. CI_E
pummy | CHE-Q
Dummy CIE-E
1 cr_o

Forward Scan

Non-Overlapping clE_D

cr_o

CHE-D

CIKE_O
Cr_0
CIE_D

Cl_2

CHE-D
Dummy CIE-E
Dummy | S0
Ciurnmy CI_E

8TP_O 8TP_E

FS_L/'R

Ev_L/'R

8TP_0O

BTP_E

[ 1
1
oo [ 1 [ 1 I_Gjl
1

cI_E [ 1

ClE-0 1 1 1 ITETI
oIE_E — 1 1 — 1 @
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This is an example for Overlap, Dual scan, 480RGBx854, Forward Scan.

BTP_Q Gate 4 8TP_E
Dummy | Cl_0
Dummy Cli-E
Dummy | CHE-O
Dummy CIE_E
1 cr_0
Forward Scan
Overlapping CrE-0
[ L)
CHE_D
CHE_Q
[+ D)
| ss1 |cre-o
Cr_0
CHE-D
Dummy CIE_E
Dummy | Cl_0
Dummy Cli-E
BTP_O BTP_E
FUW_L'R
BV_L/'A
BTP_O I I
8TP-E I I

a0 1 ] 1 oL
e — 1 1 e T O
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This is an example for Non-overlap, Dual scan, 480RGBx854,

Backward Scan.

BTP_O Gate # BTP_E
cummy | Cl-0
Dummy CI_E
pummy | CHE_O
Ciummy CIE_E
854 Clr_0
Backward Scan Cl_E
Non-Owverlapping Cre-o
CHE-E
| _a50 |cico
CI-E
CIE_Q
CIHE_E
CIE_E
CI-E
CHE-E
CI_E
CHE_Q
D urmmy CIHE_E
Cummy | C1_0
Ciummy CI_E
BTP_0Q BTP_E
F&-L'R
EV_L/'A
BTP_E I I
8TR_0 I ]
T 10] x0)
1 1o}
CIB_E | ] I ] @
CIE_D | ] | ] @
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This is an example for Overlap, Dual scan, 480RGBx854, Backward Scan.

BTP_O Gate 4 BTP_E
Dummy | Cl-Q
Dlummy CI_E
Dummy | CIHE_O
ournmy CHE_E

Backward Scan

Overlapping

Dummy CIE-E

Dummy | Cl_0

Dummy CI-E

BTP_O BTP_E

F-L'R
BVW/-L'A
BTP_E I I
BTP_O I I

eee [ LT 1 — 1 I oL
creo I 1 — L I oL
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8 Auto Sequence
In this section we listed Auto sequence to present the status of DIC in each frame for Power On/Off, and Abnormal power off.

These are the “On Sequence”.

(1) NOP — SLPOUT

2/25/2011

SLPOUT __—Ycifier SLPOUT . | Frame MTPE Reload, 5 Frame Volage Stkle
Reload MTP frarme —
V-syne r— 1 1T """ P r—— 1T "1 I I
Di=play OFF ] OFF 3 OFF OFF OFF OFF OFF OFF OFF
Source GND 1 GND N GND GND GND GND GND GND GND
WCOM GND - GND N GND GND GND GND GND GND GND
GateCtriSignals GHD B GHD b WGL WGL WGL WGL WGL R WGL WGL
Gate: WRGH GND [ GND " S 3 oY oY oY ! Y Y
Gate: WELO GHND . GND 1 WGL WGL WGL WGL WGL i WGL WGL
Gate: LWiGL GND i GND 1 LWGL LWGL LWGL LWGL LWGL | LWGL LVGL REG Control: on=L"GL, of=iGL
Power Stop - Stop 1 Boost Boost Boost Boost Boost Boost Boost
{2) NOP — SLPOUT — DISPON
CASE1
[ NOP [ SLFOUT || DISPORM ]
+ v
W-syne I | | | I e I
Display OFF ] OFF OFF OFF OFF OFF OFF ON ON
Source GND i GND GND GND GND GND GND Operate Operate
WO GND - GHD GHD GHND GHND GHD GND Operate Operate
GateCtriSignals GND : GND WGL WGL WGL WGL WGL Operate Operate
Gate: WRGH GND - GND [ 3 oY oY oY Y Y
Gate: WELO GND ] GHND WGL WGL WGL WGL WGL WGL WGL
Gate: LwiGL GND i GND LWGL LWGL LWGL LWGL LWGL LWGL LVGL REG Control: on=LwGL, of=viEL
FPower Stop ' Stop Boost Boost Boost Boost Boost ! Boost Boost
CASE2
MOP SLPOUT
-syne I | | I | I I I
Display OFF i OFF OFF OFF OFF OFF ON OM
Source GND i GND GND GND GND GND Operate Operate
WO GND : GND GHD GHND GHND GHD Operate Operate
GateCtriSignals GND - GND WGL WGL WGL WGL Operate Operate
Gate: VRGH GND ! GHD i [ Y Y 5V 5V
Gate: WGELO GND ] GHND WGL WGL WGL WGL WGL WGL
Gate: LwiGL GND i GND LWGL LWGL LWGL LWGL LWGL LVGL REG Control: on=LwGL, of=viEL
FPower Stop ' Stop Boost Boost Boost Boost Boost Boost
CASE3
NOP SLPOUT DISPOM
“esyne I 1 I B 1 T 1 I
Display OFF [ OFF OFF OFF OFF OFF OFF ! OFF ON
Source GND i GND GND GND GND GND GND i GND Operate
WO GND 1 GHD GHD GHND GHND GHD GHND 1 GHD Operate
GateCtriSignals GND - GND VGL WGL WGL WGL WGL i WGL Operate
Gate: WRGH GND - GND [ 3 oY oY oY : Y Y
Gate: WELO GND [ GHND WGL WGL WGL WGL WGL ! WGL WGL
Gate: LWGL GND i GND LWGL LWGL LWGL LWGL LWGL ! LVGL LVGL REG Control: on=LGL, of="viGL
Power Stop i Stop Boost Boost Boost Boost Boost | Boost Boost
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These are the “Off Sequence”.

{1} Noermal — DISPOFF
DISPOFF _—  # After DISPOFF | 2-frame blanking
W-syne I | I = I I I |
H ON ON T
Display ON ! Blanky Blanky ! OFF OFF OFF OFF
. Operate Operate |
Source operate || (Blank Blanky GHD GHD GHD GHD
Rysalit) Operate H Operate Operate | GHD GHD GHD GHD
GateCtrlSignals Operate , Operate Operate | WGL WGL WGL WGL
Gate: WRGH W H L W . o S v W
Gate: WELO WGL ' WGL WGL | WGL WGL WGL WGL
Gate: LWVGL LWGL ' LWGL LWGL ' LWGL LWGL LWGL LWGL REG Control: on=L%GL, of=%wGEL
Fower Boost H Boost Boost | Boost Boost Boost Boost
TS ——————-———-—-—-——= i
{2) Nermal — DISPOFF — SLPIN
CASE1
[Marmal f»{ DISPOFF | | SLEIN |
+
Vesyne | I I | |
T
Display OH ' (Blankl (Blank) H OFF OFF OFF OFF
| Operate Operate |
Source Operate : ([Blankg (Blanky ! GHD GHND GHD GHD
T O Operate }  Operate Operate ! GHD GHD GHND GHND
SateCtrlSignals Operate ' Operate Operate 1 GHD GHND GHD GHD
Gate: WRGH S ' S S [ GHD GHND GHD GHD
Gate: %GELO WGL | WGL WGL J=—6NMD — | _GhND. _ | _ GND_ _|_ _GHMD _ | Mote: we cannot keep LYGL level in SLPIN mode 11
Gate: LWGEL LWGL . LWGL LwGL GHD GND GHND GHD FEG Control: on=L%GL, of=wGL
Power Boost s Boost Boost T — Stop_ — | —Siop — | — Stog._— | Stop— |
CASEZ2
DISFOFF SLPIN
W-syne | r__ 1 I I I I [
[ OHN ON |
Display OH | Blank Blank ! OFF OFF OFF OFF
| Operate Operate |
'
Cource Operate ! Blank Branky | GND GND GND GND
WO Operate ' Operate Operate | GHND GHD GHND GHND
GateCtrlSignals Operate i Operate Operate | GND GND GND GHD
Gate: WRGH S j S S ! GHD GHND GHD GHD
Gate: wGELO WGL . WGL WGL o —GHD. _ | _ GHD_ _|_ _GHD _ _| _ _GHDO_ _ | Note: we cannot keep LVGL level in SLPIN mode 111
Gate: LWGEL LviGL f LWGL LviGL ' GHND GHND GND GHD q{EG Control: on=L%GL, of="GEL
Power Boost [ Boost Boost | [ — Stop— — | S — T — Stop | — Siop — |
CASE3
MNaormal [ DISPOFF | SLPIM
+
Vesyne | | I I I | |
1 ON ON T
Display OnN i Blank) (Blanky ! 17 o CIA7 o
| Operate Operate
Source Operate ' (Blank (Blank : GHD GHND GHD GHD
T O Operate ! Operate Operate | GHD GHD GHND GHND
GateCtriSignals Operate | Operate Operate ! WGL GND GND GHD
Gate: WRGH S ' S S ' S GHND GHD GHD
Gate: wELO WGL H WGL WGL v WGL = GHD _ L _ GND_ _|_ _GHD _ | Note: we cannot keep LVGL level in SLPIN mode !l!
Gate: LWVGL LWGL B LWGL LWGL i LWGL 1 GHD GHND GHND EG Control: on=L%GL, of="vGL
Fower Boost ' Boost Boost | Boost “[— S — T — Stop— —[— —Stop —
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{3) Normal — SLPIN
SLPIN % After SLPIN | 2 frarme blanking
Vesyne I - - o I I I I
. ON ON
Display ON | (Blank) Blank) 2.7 iy 7 7
I Operate Operate
Source Operate ! Blank Blank GND GND GND GND
WSO Operate : Operate Operate GHD GHD GHD GND
GateCtrlSignals | Operate || Operate Operate GND GND GND GND
Gate: WRGH a ! a o GND GND GND GND
Gate: ¥GLO VGL V6L WGL . —GHDL _ | _ GND_ _|_ _GND _ | _ _GNDL _ | Note: we cannot keep LVGL level in SLPIN mode !
Gate: LvGL LVGL 1 LWGL LWGL I GND GND GND GND , |REG Control: on=LYGL, of=vGL
Powar Boost | Boost Boost t TSop T 7| T SO T[T T Swp T 7| T TSy
P ]
2/25/2011 187 Version 0.07

With respect to the information represented in this document, Novatek makes no warranty, expressed or implied, including the warranties of merchantability, fitness for a particular purpose, non-infringement, or

assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of any such information.




¢ NG®VATEK

PRELIMINARY

NT35510

This is the “Abnormal Power off Sequence”.

* Condtion: (1) WPNL=2Y ; (2) De-hounce time = §00uS

(1) Hormal — Shutdown (Battery OFF)
Cwn]
& A Gate ON: clear the display
Y-gyno
Display i ON [ OFF = oFr (| OFF.
Source Operate Operzte : GHND GHO GHO...
WCOM Operste | Operste | GND GND | GHD...
GateCtrSignals Operate  |Operste [ VGH WEH | GHD...
Gate: YRGH Y WO v 5 1| GHD..
Gater ¥GLO VEL WGL || WGl ¥GL (| GHD..
Gater LVGL LYGL LWGL ['LwGl] L¥GL || GHD..
Boost | CLK|  cLk |
Povneer Boost | Stap Stop | Stop..
KDOM WGL wol [ weH|  weH [ GhD..
____________ T
Blanking Discharge
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