NewVisi
ew ISIon New Vision Microelectronics Inc.

DATA SHEET
NV3029S

240RGB x 320dot, 262,144-color
TFT Controller Driver with Internal RAM

Version 1.0

Aug 25, 2017

Aug. 2017 Confidential Information Ver. 1.0



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

Contents
I [ a1 e Yo [ U To3 AT o] o EO TR PP PP PR PPPPPPIN 6
2. FRALUIES ... 7
3. BIOCK DIBQIAIM ...ttt e e s e e e e 8
4. PN FUNCTION Lottt e et e e e e e e e e e e e e e e e a 9
4.1 POWET SUPPLY PINS 1..viuieteiiieiieie ettt ettt ettt ettt et s b et st ete st e b et e bes e e besensesenseseneeteneesenasasens 9
4.2 TNLETTACE LOGIC PINS ...viveiiieiiieiiieieiectete ettt ettt ettt et et e s et s e st et e st et et eseneesenesbenessenenseneas 10
4.3 DIIVET OULPUL PINS 1.ttt ettt ettt ettt b sttt e bbb st e b e st e b et ebe st et e st s benesteneseneas 12
4.4 Test ANd OTNET PINS .....ouvviiiiieieiiiriieecice ettt sttt s b bbbttt st bt s bt sentesaesenenes 12
5. Pad AMTANGEIMENT .ottt a e e e e e e e e e e e eeeeessebenennnnnns 13
5.1 Output BUMP DIMENSION .....eveiiieiieieiieietirieterteteteiestetet sttt te sttt esesse s e aetesesseseesenessesessesesesessesansesenssseneesensesenenss 13
5.2 INpUt BUMP DIMENSION ...ttt ettt ettt ettt ettt sttt sttt b e e b ebenes 14
5.3 Alignment Mark DIMENSION ......c.eveueirieuirieirieirieirtet ettt sttt ettt sttt ekttt b et s e s eb et besesbeneesenenes 15
5.4 Chip INTOTMATION ......ovviiiiciciciiiecct ettt ettt sttt sttt sttt e bbbt s anenenes 15
6 PAD CENTER COORDINATES ....oiiiiiei ettt e e e e e 16
T COMIMEANT ..ttt e e e e e e e e et e e e et e e e e e e e e e e e e s ea s naaes 36
7.1 PUDIIC COMMEAN. ...ttt ettt bbbttt etttk ettt b e s et e et et e e enesenenes 36
7.1.1 110 OPETALION (DON) ..eoutiiiiiiitieit ettt ettt ettt et sb et e e st e et s bt et e e st e bt enbesheenteestenbeentesseensesanenteens 39
7.1.2 SOTIWAIE TESEE (D11) 1ouiiiiieiiiieii ettt ettt et e st e e b e s teebeebeesbeesaasbeessesssesseessanseessasssenseessansenns 40
7.1.3 read diSPlay ID (04h) ....cc.eeuiiieieieeetece ettt sttt ettt bttt s he et ea b e bt et e satebesatenbeeas 41
7.1.4 read display Statts (091) .......cooiiiiieiee ittt ettt n et n e ne s e eeeaeeeenes 42
7.1.5read display power MOAe (DA .......oiiiiieieee ettt ettt e e aeeeeees 45
7.1.6 read display MADCTL (0Bh)......ccutiiiiiiieitieieeteseeete ettt ettt ettt et sttt st eseesbeeaesaeebesaeenbeens 46
7.1.7 read display pixel format (OCR) .........oooiiieiiiiieeee ettt s e e e ees 47
7.1.8 read display image mode (ODh).........ooiiiriiiiiereeeee ettt ettt sttt ettt eee et eeeees 49
7.1.9 read display signal mode (OFR) ......ccccoouiiiiiiiiiiieeee ettt sttt sttt ea 50
7.1.10 read display self-diagnostic 1eSult (OFR)...........ooiriiiiiiiieieeee et e 51
T 11T SIEEP M (10N ettt ettt ettt ettt et et eete et e e taesteesbeeseesseese e seessesssessaaseessasssesseessenseessesssensenssassenns 52
7 B B T I oL (0 o) SRS 53
7.1.13 partial MOAe 0N (121) ..oviiiiiieieeieciece ettt ettt et ettt eete et e et e b e esb e seessebeesaesbeessenseesesssenseessanreans 54
7.1.14 normal mode on and partial Mode off (131) ....cc.ecciiiiiiiiiieiiceeeee e 55
7.1.15 display inversion Off (2011) .......cccoeiiiiiiiiiree ettt ettt ee e e eas 56

NewVisi
cw ISIon New Vision Microelectronics Inc. 1



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

7.1.16 display inversion 0N (21H) .....ccoeiiiiiiiiie ettt et ee s e seeeeees 57
B O B« T o) ) 3 A 72 1 PSPPSR 58
7118 diSPIAY 01 (291) ..ttt ettt ettt sttt et b et bttt e a bt ea s e s h e et ea b e bt e tesatenbesatenbeens 59
7.1.19 coOlUMN AAAIESS (2AN).....cuiiiieiieiieieie ettt ettt ettt et e te et e e st ebesebesbeesbaseessesseessesseessesssensenssenseessanseans 60
7.1.20 page address (2Bh) .....ooiiiiiiiieeeee ettt n st n st ne et e neeae s e eneeaeteees 61
7.1.21 MeMOTY WITEE (2CI) 1..eeiiiiiieieee et ettt ettt sttt et ee et ae st et e s e s en s e e eseeneese et e eneeaeeseeneseensennes 62
B O TS o) o 8 £ Uo7 1 ) PSPPSR 63
7.1.23 PArtial are@ (30).....ccuecieieiiieii ettt ettt ettt et e et e be et e e te et e e tt e beerbeetaesaeeteesbeerbenteebeesaeseessenreans 64
7.1.24 vertical SCTOING (3311) 1..ouiiieieeeee ettt ettt sttt s st n e s et e et ae s e eeeeaeeeenes 65
7.1.25 tearing effect 1N Off (340).......ooi ittt ees 67
7.1.26 tearing effect 1N 0N (3511) ....ooiiiiiiieieee ettt ee e e ees 68
7.1.27 MADCTL(memory data access cONtrol) (301).....c.ecueruiriiierieieieieee ettt 68
7.1.28 vertical scrolling start addreSs (37h)......ccveeeeierieieiieie ettt ettt steete e et e s e ebesbeesaessaesesseeseennenseens 70
7.1.29 1dle MOAE OFF (B38N) .uviiiieiictieiieteeeee ettt ettt et et e et e s bt et e s et esbeesbasseessessesssesseessessaensesssenseessensenns 72
7.1.30 idle mode on and other MOde Off (3IN) .......coieiiiieiiieeceee ettt beens 73
7.1.31 interface pixel fOrmat (BAN) ......cciiieiiiiieieieeeeee ettt et e et ettt estaebeese e beestenbeestentaesesseebeessenraens 74
7.1.32 write memory CONtiNUE (B3CH).......ooiiiiieiie ittt ettt ne e nes 76
7.1.33 read memory CONtinUE (3EN) .....o.oiuiiiiiiiiee ettt ettt ee e e ees 77
7.1.34 8t tear SCANIINE (A4N) .. .eeiiieieiieieeiee ettt ettt et e et e et e te et e teestesteessessaesseessessesseenseassenseensenseensesssensenns 78
7.1.35 get tear SCAN INE (AS5).....eouiiieiieeieeeieee ettt ettt ettt e e n e st s e st s st et ae s e eneeaenenes 79
8 T (o Ve IS T L6 I D)) PP 80
7.1.37 read display id 1 (DAR) ....oceoiieieeieeeee ettt te et s e et e st esbe e b e sse e besseenseassensaensenseenbeensentaens 81
7.1.38 read display id 2 (DBh) ....cccooiiiiieieieeeeie ettt ettt ettt et e e ettt e b e ere e besreenbeeseenseenteeseenaeensenraens 82
7.1.39 read display id 3 (DICH) ...ooueiieiieeieieeee ettt et n et s e st st ae e ae s e neeaenenas 83
7.2 PriVate COMIMANG. .....c.cuiuiiiieteieitiriiet ettt ettt ettt ettt bbbt b ettt st b bttt st b bttt et eb et st e b bebenes 84
2 o TT et VY (1)) PSPPSR 87
7.2.2 AVAA SEHNG (6111) 1eeieniiiieiieciieit ettt ettt ettt e et e e te e b e s te e beesbeeseesbeeseenbearsensaensenseenseensenteens 88
7.2.3 VL SENZ(O3N)....vieeieiieiieeieitiett ettt ettt et s bt et e et esteesaesteesbesss e baesseaseessesssesseesseaseesseessenseassenseensenseensenssensaans 89
g 1< a8 13V (G ) PSSR 90
7.2.5 mv setting (AVCl, aVAA) (651)..c.uiiiiieieieiieieeie ettt ettt et ettt e e te e be et beeneenteeseeseebeessenraens 91
7.2.6 VAAS M (601 ....vieeiiniieiieiieie ettt et et e et e bt etaestaesbeese e beeseesssenseassenseeseesseeseenseassesaenseaseenseensentaens 92
7.2.7 aMMA TET 1 (08N) ...ttt ettt ettt a st st st ne et e aeeae s e enenaeeeenas 93
7.2.8 RGB interface control (BON) .......c.cccueviirieiiiiieiieieetesie ettt ete st ste et esteestesteebeesaesseessesseesseessesseesesssensesssesenns 96
7.2.9 frame ratel (NOrmMal) (BIH)......coiiiiiiieiicieii ettt ettt ettt e s e aeeseebe e st enbeessessaensesssensesssensaans 97
7.2.10 frame rate2 (PArtial) (B2I)......ccoeieiiiieiiciecieeese ettt ettt sttt e a et e et beesa e beesaenteenaesseebeessentaens 98

NewVisi
cw ISIon New Vision Microelectronics Inc. 2



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

7.2.11 frame rate3 (8-COLOT) (B3) ..ocuiiiieiiiiicieii ettt ettt ettt ettt b e e aa e b e et e be et e b e essestaeseesaenbeesseraens 99
7.2.12 display pol oNrol (BAN) .......ccieiiiieieieieieeete ettt ettt sttt e et ee et eenean 100
7.2.13 blanking porch (BSH).....co.viiiiiieieeieeee ettt ettt et s be et et e b et nrs 101
7.2.14 display function (BON) ........ooeiuiriiiiiei ettt a ettt ese ettt ne st et et et et e e et e e et eneenean 102
7.2.15 entry MOAE SEt (B7H) ...eeeieiiieieiee ettt ettt ettt ae st et et et et e e et e e e s eeenean 104
7.2.16 gamma POSItIVE 1 (EOR).....cooiiiiiiiiiiei ettt ettt se st e st et e e et e e e e enaenean 105
7.2.17 gamma POSIIVE 2 (ETR)....ooiiiiiiiieiiee ettt ettt et s ettt e e e et e e e e e eenean 106
7.2.18 gamma POSIIVE 3 (E2R)....couiiuiiiiiieiieieiee ettt ettt ettt ettt e et e e et aenean 107
7.2.19 gamma Negative 1 (E31)...ccoiiiiiieiiei ettt ettt ettt na et eenean 108
7.2.20 gamma Negative 2 (EAN).......ooiiiiiiiet ettt ettt et eenean 109
7.2.21 gamma Ne@ative 3 (ESN)...couiiiiiiiiie ettt ne et eenean 110
7.2.22 Frame Rate 4 (FOh) 111
7.2.23 Interface control (FOh)..........cooucervnrrerrerrrenninnes 112
7.2.24 Private access (FDh) 114
8. FUNCLIONAl AESCIIPLION ..uuuiiiiiii i 115

8L INLETTACE ...ttt etttk ettt n e 115

8.1.1 SErIal INEETTACE .....eevieeieiieti ettt ettt e et e s e n et es e eaese e s e saensessensenseneenteneensennans 115
8.1.1.1 Write Cycle Sequence 115
8.1.1.2 Read Cycle Sequence 117
8.1.1.3 Data Transfer Break and Recovery 119
8.1.1.4 Data Transfer Pause 121
8.1.1.5 2 data lane serial interface 122
8.1.2 Paralle] INTEITACE. ... ..e ueeieieiieeeeeee et ettt ettt b ettt et e s e e st et e eee e et e e ae e e eae s e teaeeaensenennens 124
8.1.2.1 Write Cycle/Sequence 124
8.1.2.2 Read Cycle/Sequence 125
8.1.2.3 Display Module Data Transfer Break 127
8.1.2.4 Display Module Data Transfer Pause 128
8.1.2.5 Display Module Data Transfer Modes 129
8. 1.3 RGB INLETTACE. ....cueiiiieiiiiciiiecec ettt ettt et et ea bt s bbb st et et s ennennens 130
8.1.3.1 RGB interface Selection 130
8.1.3.2 RGB Interface Definition 130
8.1.3.3 RGB Interface Mode Selection 131
8.1.3.4 RGB Interface Timing Diagram 132
8.2 DiSPlay Data RAM ......c.ooieiiieieieieiiieiieietetett ettt sttt sa et et s et e b et eseseesese e b et e et e s e s et et et e st sensesensebeseesenesenas 134

8. 2.1 CONTIGUIALION. ... .eeutieiieiieiieitt ettt ettt ettt ettt et e s ae et e s bt et e eb e et e eate bt eatesbeeabesbeenbeentesbeentesebenbeensesseensesneenbean 134
8.2.2 Memory to Display Address MapPIng.........cc.eeeeruerierieriertenieeiienteetesiteteetesbeestesstesesesesteestesaeessesseensesaeenseas 135
8.2.2.1 Normal Display On or Partial Mode On, Vertical Scroll Off' 135
8.2.2.2 Vertical Scroll Mode 135

NewVisi
cw ISIon New Vision Microelectronics Inc. 3



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

8.2.2.3 Vertical Scroll example 137
8.2.3 MPU to memory Write/r€ad dif@CHION ........cceeuireieieiteeiirie ettt se et se st e seeee e aesaeneeneennens 138
8.3 DiISPlay Data FOTTNAL .........cevieieiiieieiiicieis ettt ettt sttt ettt b st s s nses et sess st nas 143

8.3.1 3-Wire Serial INEITACE .....c..ooveiiiiiiiiiiiicir ettt ettt ettt 143
8.3.2 4-Wire Serial INEITACE .....c..ocviuiiiiiiiiiiiicie ettt ettt sttt 145
8.3.3 2 data lane Serial INTEITACE .........cviiieriieieeiiciete ettt et e e ettt e s teesbeesbesseesbessseseessesssesesssensens 147
8.3.4 Paralle]l INTETTACE .....cveveveeieieieieicicsete ettt sttt be et et se s esa s es e s et essesensesessesesenseneasanas 148

8.3.4.1 8080- I series 8-bit Parallel Interface 148
8.3.4.2 8080- Il series 8-bit Parallel Interface 150
8.3.43 8080- | series 16-Bit Parallel Interface 151
8.3.4.4 8080- Il series 16-Bit Parallel Interface 157
8.3.4.58080- | series 9-Bit Parallel Interface 162
8.3.4.6 8080- Il series 9-bit Parallel Interface 165
8.3.4.78080- | series 18-Bit Parallel Interface 168
8.3.4.8 8080- Il series 18-Bit Parallel Interface 170
8.3.4.9 Read Memory Data Color Coding, 172
8.3.5 RGB INLEITACE. ....cueiiiiiiiiiiiiiieeicet ettt ettt ettt a sttt ae bt e s ae bbbt aenaennennennens 173
8.3.5.1 16-bit RGB interface 173
8.3.5.2 18-bit RGB interface 174
8.3.5.3 6-bit RGB interface 175
8.4 Tearing effect OULPUL LINE .....c.eoveuiieiiieieiet ettt sttt sttt b etk ettt b et bese st enetenes 177

84.1 Tearing Effect 1iNe IMOAES ......c..oiiieieieiieieeieee ettt ettt e sae st et e e ae e saeseeenaesaensensennans 177
84.2 Tearing Effect IINE TIMINES ... .ccviicviiieierieieeieiteeteeeeste et esteeetesteeteesaesseessesseessesssesseessesseessesssesesssesseensesssensens 178
8.5 POWET ON/OTT SEUETIICE. ......eueeveniieiiieiieieteie ettt sttt et b e bbbt et et ekt ekt be st eb e st benesbeneasenes 179

8.5.1 POWET ON/OTT SEQUEIICE .....eevvivieieeeieieetiete et e te et erte et este st e e estesseesbesseessesssesseessansesssansesssesseensesseensenssessens 179
8.5.1.1 Case 1 — RESX line is held high or Unstable by MPU at Power On 179
8.5.1.2 Case 2 — RESX line is held low by MPU at Power On 180
8.6 POWET eVl DETINItION ......cuiiuieiieiiiiiitisteieietetete ettt ettt ettt et teeteetesse b esse s et essesaeseseesessesensessensessasensensessn 181

BL0.1 POWET LEVEIS ....viiieeiieeieiecieit ettt ettt sttt e et e st et e e sb e st e esbeeseessesssesbaessensaessesseansesssenseensensaensenssensenn 181
8.0.2 POWET fIOW CHAIT......eitiiiiiiiiiiitiitietest ettt ettt ettt bbbt b e sttt et et sae e aennens 182
8.7 8-COLOT DISPLAY IMOME ...ttt ettt ettt s et e et et e et seaes e et s et e e nene et esenens 183

8.8 GAMIMA COTTECION ....vvevveneeeieeietietesteete st et et et e st eteesestessessebessesseseeseese et eesessessensassessessaseesersansaseenseseasensessensansensessensnsens 184

8.8.1 Gamma-characteristics adjuStMENt TEZISTETS ......ecveruieruerieriieierierteeterteetesteeteeteseeestesseenseseeesseensesseensessnensens 185
8.8.2 GAMMA TESISTET STICAII ....cueuniireiieiieiieiteieett ettt ettt et a et ettt e st et eaee st ebeebeebe et e s be b ebensenbensenaensensennens 186
8.8.3 VarIaADIE TESISTOI ...c.euteutinieiteiieteitetce ettt ettt ettt ettt ettt e bt bbbttt et ettt naen 187
8.8.4 The grayscale levels are determined by the following formulas. ..........ccccovvveririiiniieiiniieieeeeee e 189
R0 L Tl 13117 13 o) o USRS 208

NewVisi
cw ISIon New Vision Microelectronics Inc. 4



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

8.10 Relationship aDOUL SOUICE VOILAZE ......cveuirveviiereieieietiieeiietetete e etese st seesessese e sse e sseseesesaesesessesessesensesessssesesseseseses 209
8.11 Applied Voltage to the TET PANEL.........ccooveiiriiireiriiieeieeise ettt bbb benesenas 210
812 RS TIMIIE ..ttt ettt ettt bbbttt ettt b ekttt et b ettt benenene 211
0. APPIICALION .. et e e 212
10.Electrical CharaCteriStiCS ........cuiiiiiiiriiiee it 213
10.1 Absolute MaxXimum RAINES ........ceoiriririeieiiieieeiee ettt s e ee s e s s eae e sesenenenes 213
10.2 DIC CRATACIETISTIC ...vevveveviererietesiitetietetetetestetiseeteseeseseesesesbesessesassesessesessesassesassasesessesessesassesassesessesessesasassasessesessesansans 213
10.3 AC CRATACIETISTICS .vvveveveeveriererisieresiesestesetesesessesaeseseesesessesessesassesessesessesessesassasessssessssesesesessesensesessesessesessssesessesensens 214
10.3.1 Serial Interface Timing Characteristics (3/4-wire SPI SYSteIM) ......cccevieciirieniieiienieierienie et 214
10.3.2 Parallel Interface Timing Characteristics(8080 series 8/9/16/18-Bit Parallel Interface) ..........c.ccccevvenenneee. 215
10.3.3 RGB Interface Timing CRATaCLEIISTICS ......evuvertierterieerieriieniietesitesiesitesteeetesteesteestesteestesbeebeeneesseensesseensesasenses 216
REVISION NISTOIY ..o e e e e e e e e e eaeaaaenanes 217

NewVisi
ew IS Ion New Vision Microelectronics Inc. 5



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

1. Introduction

NV3029S is a 262,144-color single-chip SOC driver for a-TFT liquid crystal display with resolution of
240RGBx320 dots, comprising a 720-channel source driver, a 320-channel gate driver, GRAM for graphic display
data of 240RGBx320 dots, and power supply circuit.

NV3029S supports 8-/9-/16-/18-bit data bus parallel interface, 6-/16-/18-bit data bus RGB interface and 3-/4-wire
serial peripheral interface (SPI). The moving picture area can be specified in internal GRAM by window address
function. The specified window area can be updated selectively, so that moving picture can be displayed

simultaneously independent of still picture area.

NV3029S can operate with 1.65V ~ 3.6V /O interface voltage and an incorporated voltage follower circuit to
generate voltage levels for driving an LCD. NV3029S supports full color, 8-color display mode and sleep mode for
precise power control by software and these features make the NV3029S an ideal LCD driver for medium or small
size portable products such as digital cellular phones, smart phone, MP3 and PMP where long battery life is a major

concern.

NewVisi
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vV V.V N
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Features

One-chip controller driver for 240RGB x 320 dot graphics display in 262,144 colors on TFT panel

One-chip solution for a-Si TFT panel

System interface

— 8-, 9-, 16-, 18-bit parallel ports

— 3-/4-wire serial peripheral interface

Moving picture display interface

— RGB interface (VSYNC, HSYNC, DOTCLK, ENABLE, DB17-0) via 6-, 16-, 18-bit ports

Window address function to specify a rectangular area in the internal RAM to write data

— Writes data within a rectangular area on the internal RAM via moving picture interface

— Reduces data transfer by specifying the area on the RAM to rewrite data

— Enables displaying the data in the still picture RAM area with a moving picture simultaneously

Display Colors (Color Mode)

— Full Color:262K, RGB=(666)max.,Idle Mode Off

— Color Reduce: 8-color, RGB=(111),Idle Mode On

Low—power consumption architecture (allowing direct input of interface I/O power supply)

— 8-color display function

— Input power supply voltages: VCCIO = 1.65V ~ 3.6V(interface I/O power supply)
VCI=2.5V ~ 3.3V (liquid crystal analog circuit power supply)

Driving Algorithm

- Dot Inversion

- Column Inversion

On-Chip Power System

- Source Voltage (VAP to VAN): +6.4~ -4.6V

- VCOM level: GND

- Gate driver HIGH level (VGH to AGND): +13.3V ~+16V
- Gate driver LOW level (VGL to AGND): -10.2V ~-7.9V

Internal liquid crystal drive circuit: 720-channel source output and 320-channel gate output
Internal oscillator, Hardware and software Reset

TFT storage capacitor: Cst only

Don’t need any external capacitor

Optimized layout for COG Assembly

NewVisi
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3. Block Diagram

VCCIO >
IMB:01 > parallel I/F
RESX [—> -18 bit 8
csx -16 b‘Il » Register
-9 bit LCD
DCX -8 bit » Source
WRX > Driver » S17720
RDX SPI I/F >
SDA [« 18 . 18
RGB I/F »| Graphics g
SDo 18 bit Operation
DB17-0 [« 16 bit 7}
VSYNC | 6 bit 8 Y
< Read Write
HSYNC — Latch Latch Gamma
Curve
DOTCLK | —| s 18
\ 4 X
ENABLE —>
Graphics RAM
(GRAM) Gamma >
> VAP
DVDD Reference
Voltage >
VCI » Regulator ¢ VAN
AGND >
»| Timing N
osc Controller > VCOM
LCD
v Gate » G17G320
Driver
VCI > >
Charge-pump Power Circuit
AGND >
\4 \4 \4 \4
[a] 1
T -l
) s £ 8
> > < <
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4. Pin Function

4.1 Power Supply Pins

Signal /O Connect to Function
VCCIO I I/O voltage Low voltage power supply for interface logic circuits. (1.65~3.6V).
Vet |1 [ amiog o | e ey
DGND I Logic Ground | System ground level for logic blocks.
A0ND. |1 | anog Groung | St ot il ol st Hocks
AVDD o - Source driver power supply.
AVCL (0] - Source driver power supply.
VGH O - Gate driver positive power supply.
VGL 0] - Gate driver negative power supply.
DVDD o - Digital circuit power pad.
VAP 0] - A power output of grayscale voltage generator.
VAN o - A power output (Negative) of grayscale voltage generator.
V20 0] - A power output of grayscale voltage generator.
VDDS o - Source driver power supply.

New Vision Microelectronics Inc. 9
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4.2 Interface Logic Pins

Signal /0 Function
Select the system interface mode.
3 | M2 | M1 | IMO | interface Mode DB pins
Register Gram
180-system ) .
0 0 0 0 8-bit interface | DB[7:0] DB[7:0]
180-system ) )
0 0 0 ! 16-bit interface | DB[7:0] DB[15:0]
180-system . .
0 0 ! 0 9-bit interface | DBL7:0] DBI8:0]
180-system ) )
0 0 ! ! 18-bit interface I DB[7:0] DB[17:0]
3-wire 9-bit data
o | 1] o | pocralinterface | SDA: in/out
2 data lane serial
interface
4-wire 8-bit data i
IM[3:0] I 0 ! ! 0 Serial interface | SDA: in/out
180-system
. ] DBJ8:1],
1 0 0 0 16-bit }r;terface DBJ[8:1] DB[17:10]
1] o 0 1 i80-system DB[17:10] | DB[17:10]
8-bit interface 11 ) :
180-system
1 0 1 0 18-bit interface DBJ[8:1] DBJ[17:0]
11
1 0 1 1 i80-system DB[17:10] | DB[17:9]
9-bit interface 11 ’ ’
3-wire 9-bit data .
1 1 0 1 Serial interface SDA: in
. SDO: out
4-wire 8-bit data .
1 1 1 0 Serial interface SDA: in
II SDO: out
If pad not used, please fix this pin to VCCIO or DGND level.
RESX I This signal will reset the device and must be applied to properly initialize the
chip. Signal is active low.
A chip select signal.
CSX I | Low: the NV3029S is selected and accessible.
High: the NV3029S is not selected and not accessible.

New Vision Microelectronics Inc.
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DCX

This pin is used to select “Data or Command” in the parallel interface.
When DCX ="1", data is selected.

When DCX ="0’, command is selected.

This pin is used serial interface clock.

If not used, this pin should be connected to VCCIO or DGND.

WRX

A write strobe signal and enables an operation to write data when the signal is
low.

Fix to either VCCIO or DGND level when not in use.

SPI 4-wire system: Serves as command or parameter select.

2 data lane serial interface: the second data lane.

RDX

A read strobe signal and enables an operation to read out data when the signal is
low.

Fix to VCCIO level in parallel I/F when not in use.

And fix to either VCCIO or DGND level in other I/'F when not in use.

SDA

/'O

When serial I/F I: it is SPI interface input/output pin.

When serial I/F 11 : it is SPI interface input pin.

The data is latched on the rising edge of the serial interface clock signal.
If not used, please fix this pin at VCCIO or DGND level.

SDO

SPI interface output pin.
The data is outputted on the falling edge of the serial interface clock signal.
If not used, open this pin.

TE

Tearing effect output pin to synchronize MPU to frame writing, activated by S/W
command. When this pin is not activated, this pin is low.
If not used, open this pin.

DOTCLK

Pixel clock signal in RGB I/F mode.
If not used, fix this pin at VCCIO or DGND.

VSYNC

Vertical sync. Signal in RGB I/F mode.
If not used, fix this pin at VCCIO or DGND.

HSYNC

Horizontal sync. Signal in RGB I/F mode.
If not used, fix this pin at VCCIO or DGND.

ENABLE

Data enable signal in RGB I/F mode. If not used, fix this pin at VCCIO or
DGND.

DB17-
DBO0

/O

18-bit parallel bi-directional data bus for system interface. Refer to IM[3:0] pin

description.

18-bit data bus for RGB interface mode.

RGB Interface Mode DB Pin
6-bit RGB DBJ5:0]
16-bit RGB DBJ[17:13],DBJ[11:1]
18-bit RGB DBJ[17:0]

If not used, fix this pin at VCCIO or DGND level.

0SC_SW

Input pin only for test.

MEC_BPS

Input pin only for test.

New Vision Microelectronics Inc. 11




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

4.3 Driver Output Pins

Signal /0 Function
S1 to S720 O | Source driver output pads.
GI1 to G320 O | Gate driver output pads.
VCOM O | A power supply for the TFT-LCD common electrode.

4.4 Test and other pins

Name /O Description
VPP I | Test pin.Leave these pads open.
VD I | Test pin.Leave these pads open.

ATEST1_OUT/
ATEST2 OUT/ | O

0SC_TESTOUT

Output pins for testing.
Please keep these pins floating.

EXCLK - | Dummy pin.Leave these pads open.

TMODEO - | Dummy pin.Leave these pads open.

These pins are dummy (no electrical characteristic)
DUMMY - | Can pass signal through these pads on TFT panel.
Please open these pins.

New Vision Microelectronics Inc. 12
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5. Pad Arrangement

5.1 Output Bump Dimension
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5.2 Input Bump Dimension
< Output PadsS1~8720. G1~G320. VCOM

(No0.233~1278)

1 A U B i
— >
C
D
< Input Pads
No.1~232
1 E 1 1

A

v

Symbol Item Size
A Bump Width 14um
B Bump Gap 1 (Horizontal) 14um
C Bump Height 100um
D Bump Gap 2 (Vertical) 31um
Symbol ltem Size
A E Bump Width 40 um
F Bump Gap 20,80,140,32.5,45 um
G G Bump Height 46 um
H Bump Pitch 60,120,180,72.5,85 um
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5.3 Alighment Mark Dimension
<~ Alignment Mark : A1(X,Y)=(-7480,225)

10' 30 30 30 110
ﬁ—*—”—’ e
OI
N

20, | - !

o¢ Ol

0€

0L O¢

< Alignment Mark : A2(X,Y)=(7480,225)

10 30 il 0
A
3 IS
: _}_

o
T
5.4 Chip Information
Chip size 15960um x 648um
Chip thickness 280um
Pad Location Pad center
Coordinate Origin (-40,0)

NewVisi
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6 PAD CENTER COORDINATES

(Pad NO. refered to competitor’s datasheet)

PAD No. PIN Name X Y PAD No. | PIN Name X Y

DUMMY -7592.475 -246 34 AVDD -5312.475 -246

DUMMY -7532.475 -246 35 AVDD -5252.475 -246

DUMMY -7472.475 -246 36 AVDD -5192.475 -246

DUMMY -7412.475 -246 37 AVDD -5132.475 -246

1 DUMMY -7292.475 -246 38 AVDD -5072.475 -246
2 DUMMY -7232.475 -246 39 AVCL -5012.475 -246
3 VCOM -7172.475 -246 40 AVCL -4952.475 -246
4 VCOM -7112.475 -246 41 AVCL -4892.475 -246
5 VCOM -7052.475 -246 42 AVCL -4832.475 -246
6 VCOM -6992.475 -246 43 AVCL -4772.475 -246
7 VCOM -6932.475 -246 44 AVCL -4712.475 -246
8 VCOM -6872.475 -246 45 AVCL -4652.475 -246
9 VCOM -6812.475 -246 46 VAN -4592.475 -246
10 VCOM -6752.475 -246 47 VAN -4532.475 -246
11 DUMMY -6692.475 -246 48 DUMMY -4472.475 -246
12 No pad -6632.5 -256.62 49 DUMMY -4412.475 -246
13 DUMMY -6572.475 -246 50 DUMMY -4352.475 -246
14 VDDS -6512.475 -246 51 DUMMY -4292.475 -246
15 VDDS -6452.475 -246 52 DUMMY -4232.475 -246
16 No pad -6392.5 -256.62 53 DUMMY -4172.475 -246
17 No pad -6332.5 -256.62 54 DUMMY -4112.475 -246
18 DUMMY -6272.475 -246 55 DUMMY -4052.475 -246
19 No pad -6212.5 -256.62 56 DUMMY -3992.475 -246
20 DUMMY -6152.475 -246 57 DUMMY -3932.475 -246
21 DUMMY -6092.475 -246 58 VAP -3872.475 -246
22 DUMMY -6032.475 -246 59 VAP -3812.475 -246
23 DUMMY -5972.475 -246 60 V20 -3752.475 -246
24 DUMMY -5912.475 -246 61 V20 -3692.475 -246
25 DUMMY -5852.475 -246 62 V20 -3632.475 -246
26 VGL -5792.475 -246 63 V20 -3572.475 -246
27 VGL -5732.475 -246 64 V20 -3512.475 -246
28 VGL -5672.475 -246 65 V20 -3452.475 -246
29 VGL -5612.475 -246 66 V20 -3392.475 -246
30 VGL -5552.475 -246 67 DUMMY -3332.475 -246
31 VGL -5492.475 -246 63 DUMMY -3272.475 -246
32 AVDD -5432.475 -246 69 DUMMY -3212.475 -246
33 AVDD -5372.475 -246 70 DUMMY -3152.475 -246

New Vision Microelectronics Inc.
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PAD No. PIN Name X Y PAD No. PIN Name X Y
71 DUMMY -3092.475 -246 104 DGND -1112.475 -246
72 DUMMY -3032.475 -246 105 DGND -1052.475 -246
73 DUMMY -2972.475 | -246 106 DGND -992.475 -246
74 VCI -2912.475 | -246 107 DGND -932.475 -246
75 VCI -2852.475 | -246 108 DGND -872.475 -246
76 VCI -2792.475 | -246 109 OSC_TESTOUT -812.475 -246
77 V(I -2732.475 | -246 110 IM<3> -752.475 -246
78 VCI -2672.475 | -246 111 IM<2> -692.475 -246
79 VCI -2612.475 | -246 112 IM<1> -632.475 -246
80 VCI -2552.475 | -246 113 IM<0> -572.475 -246
81 VCI -2492.475 -246 114 RESX -512.475 -246
82 AGND -2432.475 -246 115 CSX -452.475 -246
83 AGND -2372.475 | -246 116 DCX -392.475 -246
84 AGND -2312.475 -246 117 WRX -332.475 -246
85 AGND -2252.475 | -246 118 RDX -272.475 -246
86 AGND -2192.475 | -246 119 DUMMY -212.475 -246
87 AGND -2132.475 | -246 120 VSYNC -152.475 -246
88 AGND -2072.475 | -246 121 HSYNC -92.475 -246
89 AGND -2012.475 | -246 122 ENABLE -32.475 -246
90 AGND -1952.475 | -246 123 DOTCLK 27.525 -246
91 AGND -1892.475 | -246 124 DUMMY 87.525 -246
92 AGND -1832.475 -246 125 SDA 160.025 -246
93 AGND -1772.475 | -246 126 DB<0> 245.025 -246
94 AGND -1712.475 | -246 127 DB<I> 330.025 -246
95 AGND -1652.475 | -246 128 DB<2> 415.025 -246
96 AGND -1592.475 | -246 129 DB<3> 500.025 -246
97 AGND -1532.475 | -246 130 TMODE<0> 572.525 -246
98 DGND -1472.475 -246 131 DB<4> 645.025 -246
99 DGND -1412.475 | -246 132 DB<5> 730.025 -246
100 DGND -1352.475 | -246 133 DB<6> 815.025 -246
101 DGND -1292.475 | -246 134 DB<7> 900.025 -246
102 DGND -1232.475 | -246 135 DUMMY 972.525 -246
103 DGND -1172.475 | -246 136 DB<8> 1045.025 -246
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PAD No. PIN Name X Y PAD No. PIN Name X Y
137 DB<9> 1130.025 -246 170 DVDD 3572.525 -246
138 DB<10> 1215.025 -246 171 DVDD 3632.525 -246
139 DB<11> 1300.025 -246 172 DVDD 3692.525 -246
140 DUMMY 1372.525 -246 173 DVDD 3752.525 -246
141 DB<12> 1445.025 -246 174 DVDD 3812.525 -246
142 DB<13> 1530.025 -246 175 DVDD 3872.525 -246
143 DB<14> 1615.025 -246 176 DVDD 3932.525 -246
144 DB<15> 1700.025 -246 177 DVDD 3992.525 -246
145 DUMMY 1772.525 -246 178 DVDD 4052.525 -246
146 DB<16> 1845.025 -246 179 DVDD 4112.525 -246
147 DB<17> 1930.025 -246 180 DVDD 4172.525 -246
148 EXCLK 2002.525 -246 181 DVDD 4232.525 -246
149 TE 2075.025 -246 182 DVDD 4292.525 -246
150 SDO 2160.025 -246 183 DUMMY 4352.525 -246
151 ATEST1 OUT 2245.025 -246 184 DUMMY 4412.525 -246
152 ATEST2 OUT 2330.025 -246 185 DUMMY 4472.525 -246
153 DUMMY 2402.525 -246 186 DUMMY 4532.525 -246
154 DUMMY 2462.525 -246 187 DUMMY 4592.525 -246
155 VPP 2535.025 -246 188 DUMMY 4652.525 -246
156 DGND 2620.025 -246 189 DUMMY 4712.525 -246
157 VD 2705.025 -246 190 VGH 4772.525 -246
158 DUMMY 2790.025 -246 191 VGH 4832.525 -246
159 DUMMY 2875.025 -246 192 VGH 4892.525 -246
160 OSC_SwW 2960.025 -246 193 VGH 4952.525 -246
161 MEC BPS 3032.525 -246 194 VGH 5012.525 -246
162 VCCIO 3092.525 -246 195 VGH 5072.525 -246
163 VCCIO 3152.525 -246 196 VGH 5132.525 -246
164 VCCIO 3212.525 -246 197 VGH 5192.525 -246
165 VCCIO 3272.525 -246 198 DUMMY 5252.525 -246
166 VCCIO 3332.525 -246 199 DUMMY 5312.525 -246
167 VCCIO 3392.525 -246 200 DUMMY 5372.525 -246
168 VCCIO 3452.525 -246 201 DUMMY 5432.525 -246
169 DVDD 3512.525 -246 202 DUMMY 5492.525 -246
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PAD No. | PIN Name X Y PAD No. PIN Name X Y
203 DUMMY 5552.525 -246 DUMMY 7532.525 -246
204 DUMMY 5612.525 -246 DUMMY 7592.525 -246
205 DUMMY 5672.525 -246 DUMMY 7652.525 -246
206 AGND 5732.525 -246 DUMMY 7749.385 92.975
207 AGND 5792.525 -246 DUMMY 7709.385 92.975
208 AGND 5852.525 -246 DUMMY 7669.385 92.975
209 AGND 5912.525 -246 DUMMY 7629.385 92.975
210 AGND 5972.525 -246 DUMMY 7589.385 92.975
211 AGND 6032.525 -246 DUMMY 7549.385 92.975
212 AGND 6092.525 -246 DUMMY 7509.385 92.975
213 AGND 6152.525 -246 DUMMY 7469.385 92.975
214 DUMMY 6212.525 -246 DUMMY 7429.385 92.975
215 DUMMY 6272.525 -246 233 VCOM 7396.385 224
216 DUMMY 6332.525 -246 234 VCOM 7382.385 92.975
217 DUMMY 6392.525 -246 235 VCOM 7368.385 224
218 DUMMY 6452.525 -246 236 G<2> 7354.425 92.975
219 DUMMY 6512.525 -246 237 G<4> 7340.425 224
220 DUMMY 6572.525 -246 238 G<6> 7326.425 92.975
221 DUMMY 6632.525 -246 239 G<8&> 7312.425 224
222 DUMMY 6692.525 -246 240 G<10> 7298.425 92.975
223 VCOM 6752.525 -246 241 G<12> 7284.425 224
224 VCOM 6812.525 -246 242 G<14> 7270.425 92.975
225 VCOM 6872.525 -246 243 G<16> 7256.425 224
226 VCOM 6932.525 -246 244 G<18> 7242.465 92.975
227 VCOM 6992.525 -246 245 G<20> 7228.465 224
228 VCOM 7052.525 -246 246 G<22> 7214.465 92.975
229 VCOM 7112.525 -246 247 G<24> 7200.465 224
230 VCOM 7172.525 -246 248 G<26> 7186.465 92.975
231 DUMMY 7232.525 -246 249 G<28> 7172.465 224
232 DUMMY 7292.525 -246 250 G<30> 7158.465 92.975

DUMMY 7352.525 -246 251 G<32> 7144.465 224

DUMMY 7412.525 -246 252 G<34> 7130.505 92.975

DUMMY 7472.525 -246 253 G<36> 7116.505 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. PIN Name X Y PAD No. PIN Name X Y
254 G<38> 7102.505 92.975 287 G<104> 6640.665 224
255 G<40> 7088.505 224 288 G<106> 6626.665 92.975
256 G<42> 7074.505 92.975 289 G<108> 6612.665 224
257 G<44> 7060.505 224 290 G<110> 6598.665 92.975
258 G<46> 7046.505 92.975 291 G<112> 6584.665 224
259 G<48> 7032.505 224 292 G<114> 6570.705 92.975
260 G<50> 7018.545 92.975 293 G<116> 6556.705 224
261 G<52> 7004.545 224 294 G<118> 6542.705 92.975
262 G<54> 6990.545 92.975 295 G<120> 6528.705 224
263 G<56> 6976.545 224 296 G<122> 6514.705 92.975
264 G<58> 6962.545 92.975 297 G<124> 6500.705 224
265 G<60> 6948.545 224 298 G<126> 6486.705 92.975
266 G<62> 6934.545 92.975 299 G<128> 6472.705 224
267 G<64> 6920.545 224 300 G<130> 6458.745 92.975
268 G<66> 6906.585 92.975 301 G<132> 6444.745 224
269 G<68> 6892.585 224 302 G<134> 6430.745 92.975
270 G<70> 6878.585 92.975 303 G<136> 6416.745 224
271 G<72> 6864.585 224 304 G<138> 6402.745 92.975
272 G<74> 6850.585 92.975 305 G<140> 6388.745 224
273 G<76> 6836.585 224 306 G<142> 6374.745 92.975
274 G<78> 6822.585 92.975 307 G<144> 6360.745 224
275 G<80> 6808.585 224 308 G<146> 6346.785 92.975
276 G<82> 6794.625 92.975 309 G<148> 6332.785 224
277 G<84> 6780.625 224 310 G<150> 6318.785 92.975
278 G<86> 6766.625 92.975 311 G<152> 6304.785 224
279 G<88> 6752.625 224 312 G<154> 6290.785 92.975
280 G<90> 6738.625 92.975 313 G<156> 6276.785 224
281 G<92> 6724.625 224 314 G<158> 6262.785 92.975
282 G<94> 6710.625 92.975 315 G<160> 6248.785 224
283 G<96> 6696.625 224 316 G<162> 6234.825 92.975
284 G<98> 6682.665 92.975 317 G<164> 6220.825 224
285 G<100> 6668.665 224 318 G<166> 6206.825 92.975
286 G<102> 6654.665 92.975 319 G<168> 6192.825 224
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PAD No. | PIN Name X Y PAD No. PIN Name X Y
320 G<170> 6178.825 92.975 353 G<236> 5716.985 224
321 G<172> 6164.825 224 354 G<238> 5702.985 92.975
322 G<174> 6150.825 92.975 355 G<240> 5688.985 224
323 G<176> 6136.825 224 356 G<242> 5675.025 92.975
324 G<178> 6122.865 92.975 357 G<244> 5661.025 224
325 G<180> 6108.865 224 358 G<246> 5647.025 92.975
326 G<182> 6094.865 92.975 359 G<248> 5633.025 224
327 G<184> 6080.865 224 360 G<250> 5619.025 92.975
328 G<186> 6066.865 92.975 361 G<252> 5605.025 224
329 G<188> 6052.865 224 362 G<254> 5591.025 92.975
330 G<190> 6038.865 92.975 363 G<256> 5577.025 224
331 G<192> 6024.865 224 364 G<258> 5563.065 92.975
332 G<194> 6010.905 92.975 365 G<260> 5549.065 224
333 G<196> 5996.905 224 366 G<262> 5535.065 92.975
334 G<198> 5982.905 92.975 367 G<264> 5521.065 224
335 G<200> 5968.905 224 368 G<266> 5507.065 92.975
336 G<202> 5954.905 92.975 369 G<268> 5493.065 224
337 G<204> 5940.905 224 370 G<270> 5479.065 92.975
338 G<206> 5926.905 92.975 371 G<272> 5465.065 224
339 G<208> 5912.905 224 372 G<274> 5451.105 92.975
340 G<210> 5898.945 92.975 373 G<276> 5437.105 224
341 G<212> 5884.945 224 374 G<278> 5423.105 92.975
342 G<214> 5870.945 92.975 375 G<280> 5409.105 224
343 G<216> 5856.945 224 376 G<282> 5395.105 92.975
344 G<218> 5842.945 92.975 377 G<284> 5381.105 224
345 G<220> 5828.945 224 378 G<286> 5367.105 92.975
346 G<222> 5814.945 92.975 379 G<288> 5353.105 224
347 G<224> 5800.945 224 380 G<290> 5339.145 92.975
348 G<226> 5786.985 92.975 381 G<292> 5325.145 224
349 G<228> 5772.985 224 382 G<294> 5311.145 92.975
350 G<230> 5758.985 92.975 383 G<296> 5297.145 224
351 G<232> 5744.985 224 384 G<298> 5283.145 92.975
352 G<234> 5730.985 92.975 385 G<300> 5269.145 224
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PAD No. PIN Name X Y PAD No. PIN Name X Y
386 G<302> 5255.145 92.975 419 S<697> 4751.305 224
387 G<304> 5241.145 224 420 S<696> 4737.345 92.975
388 G<306> 5227.185 92.975 421 S<695> 4723.345 224
389 G<308> 5213.185 224 422 S<694> 4709.345 92.975
390 G<310> 5199.185 92.975 423 S<693> 4695.345 224
391 G<312> 5185.185 224 424 S<692> 4681.345 92.975
392 G<314> 5171.185 92.975 425 S<691> 4667.345 224
393 G<316> 5157.185 224 426 S<690> 4653.345 92.975
394 G<318> 5143.185 92.975 427 S<689> 4639.345 224
395 G<320> 5129.185 224 428 S<688> 4625.385 92.975
396 S<720> 5073.225 92.975 429 S<687> 4611.385 224
397 S<719> 5059.225 224 430 S<686> 4597.385 92.975
398 S<718> 5045.225 92.975 431 S<685> 4583.385 224
399 S<717> 5031.225 224 432 S<684> 4569.385 92.975
400 S<716> 5017.225 92.975 433 S<683> 4555.385 224
401 S<715> 5003.225 224 434 S<682> 4541.385 92.975
402 S<714> 4989.225 92.975 435 S<681> 4527.385 224
403 S<713> 4975.225 224 436 S<680> 4513.425 92.975
404 S<712> 4961.265 92.975 437 S<679> 4499.425 224
405 S<711> 4947.265 224 438 S<678> 4485.425 92.975
406 S<710> 4933.265 92.975 439 S<677> 4471.425 224
407 S<709> 4919.265 224 440 S<676> 4457.425 92.975
408 S<708> 4905.265 92.975 441 S<675> 4443 425 224
409 S<707> 4891.265 224 442 S<674> 4429.425 92.975
410 S<706> 4877.265 92.975 443 S<673> 4415.425 224
411 S<705> 4863.265 224 444 S<672> 4401.465 92.975
412 S<704> 4849.305 92.975 445 S<671> 4387.465 224
413 S<703> 4835.305 224 446 S<670> 4373.465 92.975
414 S<702> 4821.305 92.975 447 S<669> 4359.465 224
415 S<701> 4807.305 224 448 S<668> 4345.465 92.975
416 S<700> 4793.305 92.975 449 S<667> 4331.465 224
417 S<699> 4779.305 224 450 S<666> 4317.465 92.975
418 S<698> 4765.305 92.975 451 S<665> 4303.465 224
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PAD No. | PIN Name X Y PAD No. PIN Name X Y
452 S<664> 4289.505 92.975 485 S<631> 3827.665 224
453 S<663> 4275.505 224 486 S<630> 3813.665 92.975
454 S<662> 4261.505 92.975 487 S<629> 3799.665 224
455 S<661> 4247.505 224 488 S<628> 3785.665 92.975
456 S<660> 4233.505 92.975 489 S<627> 3771.665 224
457 S<659> 4219.505 224 490 S<626> 3757.665 92.975
458 S<658> 4205.505 92.975 491 S<625> 3743.665 224
459 S<657> 4191.505 224 492 S<624> 3729.705 92.975
460 S<656> 4177.545 92.975 493 S<623> 3715.705 224
461 S<655> 4163.545 224 494 S<622> 3701.705 92.975
462 S<654> 4149.545 92.975 495 S<621> 3687.705 224
463 S<653> 4135.545 224 496 S<620> 3673.705 92.975
464 S<652> 4121.545 92.975 497 S<619> 3659.705 224
465 S<651> 4107.545 224 498 S<618> 3645.705 92.975
466 S<650> 4093.545 92.975 499 S<617> 3631.705 224
467 S<649> 4079.545 224 500 S<616> 3617.745 92.975
468 S<648> 4065.585 92.975 501 S<615> 3603.745 224
469 S<647> 4051.585 224 502 S<614> 3589.745 92.975
470 S<646> 4037.585 92.975 503 S<613> 3575.745 224
471 S<645> 4023.585 224 504 S<612> 3561.745 92.975
472 S<644> 4009.585 92.975 505 S<611> 3547.745 224
473 S<643> 3995.585 224 506 S<610> 3533.745 92.975
474 S<642> 3981.585 92.975 507 S<609> 3519.745 224
475 S<641> 3967.585 224 508 S<608> 3505.785 92.975
476 S<640> 3953.625 92.975 509 S<607> 3491.785 224
477 S<639> 3939.625 224 510 S<606> 3477.785 92.975
478 S<638> 3925.625 92.975 511 S<605> 3463.785 224
479 S<637> 3911.625 224 512 S<604> 3449.785 92.975
480 S<636> 3897.625 92.975 513 S<603> 3435.785 224
481 S<635> 3883.625 224 514 S<602> 3421.785 92.975
482 S<634> 3869.625 92.975 515 S<601> 3407.785 224
483 S<633> 3855.625 224 516 S<600> 3393.825 92.975
484 S<632> 3841.665 92.975 517 S<599> 3379.825 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. PIN Name X Y PAD No. PIN Name X Y
518 S<598> 3365.825 92.975 551 S<565> 2903.985 224
519 S<597> 3351.825 224 552 S<564> 2889.985 92.975
520 S<596> 3337.825 92.975 553 S<563> 2875.985 224
521 S<595> 3323.825 224 554 S<562> 2861.985 92.975
522 S<594> 3309.825 92.975 555 S<561> 2847.985 224
523 S<593> 3295.825 224 556 S<560> 2834.025 92.975
524 S<592> 3281.865 92.975 557 S<559> 2820.025 224
525 S<591> 3267.865 224 558 S<558> 2806.025 92.975
526 S<590> 3253.865 92.975 559 S<557> 2792.025 224
527 S<589> 3239.865 224 560 S<556> 2778.025 92.975
528 S<588> 3225.865 92.975 561 S<555> 2764.025 224
529 S<587> 3211.865 224 562 S<554> 2750.025 92.975
530 S<586> 3197.865 92.975 563 S<553> 2736.025 224
531 S<585> 3183.865 224 564 S<552> 2722.065 92.975
532 S<584> 3169.905 92.975 565 S<551> 2708.065 224
533 S<583> 3155.905 224 566 S<550> 2694.065 92.975
534 S<582> 3141.905 92.975 567 S<549> 2680.065 224
535 S<581> 3127.905 224 568 S<548> 2666.065 92.975
536 S<580> 3113.905 92.975 569 S<547> 2652.065 224
537 S<579> 3099.905 224 570 S<546> 2638.065 92.975
538 S<578> 3085.905 92.975 571 S<545> 2624.065 224
539 S<577> 3071.905 224 572 S<544> 2610.105 92.975
540 S<576> 3057.945 92.975 573 S<543> 2596.105 224
541 S<575> 3043.945 224 574 S<542> 2582.105 92.975
542 S<574> 3029.945 92.975 575 S<541> 2568.105 224
543 S<573> 3015.945 224 576 S<540> 2554.105 92.975
544 S<572> 3001.945 92.975 577 S<539> 2540.105 224
545 S<571> 2987.945 224 578 S<538> 2526.105 92.975
546 S<570> 2973.945 92.975 579 S<537> 2512.105 224
547 S<569> 2959.945 224 580 S<536> 2498.145 92.975
548 S<568> 2945.985 92.975 581 S<535> 2484.145 224
549 S<567> 2931.985 224 582 S<534> 2470.145 92.975
550 S<566> 2917.985 92.975 583 S<533> 2456.145 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. | PIN Name X Y PAD No. PIN Name X Y
584 S<532> 2442.145 92.975 617 S<499> 1980.305 224
585 S<531> 2428.145 224 618 S<498> 1966.305 92.975
586 S<530> 2414.145 92.975 619 S<497> 1952.305 224
587 S<529> 2400.145 224 620 S<496> 1938.345 92.975
588 S<528> 2386.185 92.975 621 S<495> 1924.345 224
589 S<527> 2372.185 224 622 S<494> 1910.345 92.975
590 S<526> 2358.185 92.975 623 S<493> 1896.345 224
591 S<525> 2344.185 224 624 S<492> 1882.345 92.975
592 S<524> 2330.185 92.975 625 S<491> 1868.345 224
593 S<523> 2316.185 224 626 S<490> 1854.345 92.975
594 S<522> 2302.185 92.975 627 S<489> 1840.345 224
595 S<521> 2288.185 224 628 S<488> 1826.385 92.975
596 S<520> 2274.225 92.975 629 S<487> 1812.385 224
597 S<519> 2260.225 224 630 S<486> 1798.385 92.975
598 S<518> 2246.225 92.975 631 S<485> 1784.385 224
599 S<517> 2232.225 224 632 S<484> 1770.385 92.975
600 S<516> 2218.225 92.975 633 S<483> 1756.385 224
601 S<515> 2204.225 224 634 S<482> 1742.385 92.975
602 S<514> 2190.225 92.975 635 S<481> 1728.385 224
603 S<513> 2176.225 224 636 S<480> 1714.425 92.975
604 S<512> 2162.265 92.975 637 S<479> 1700.425 224
605 S<511> 2148.265 224 638 S<478> 1686.425 92.975
606 S<510> 2134.265 92.975 639 S<477> 1672.425 224
607 S<509> 2120.265 224 640 S<476> 1658.425 92.975
608 S<508> 2106.265 92.975 641 S<475> 1644.425 224
609 S<507> 2092.265 224 642 S<474> 1630.425 92.975
610 S<506> 2078.265 92.975 643 S<473> 1616.425 224
611 S<505> 2064.265 224 644 S<472> 1602.465 92.975
612 S<504> 2050.305 92.975 645 S<471> 1588.465 224
613 S<503> 2036.305 224 646 S<470> 1574.465 92.975
614 S<502> 2022.305 92.975 647 S<469> 1560.465 224
615 S<501> 2008.305 224 648 S<468> 1546.465 92.975
616 S<500> 1994.305 92.975 649 S<467> 1532.465 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. PIN Name X Y PAD No. PIN Name X Y
650 S<466> 1518.465 92.975 683 S<433> 1056.625 224
651 S<465> 1504.465 224 684 S<432> 1042.665 92.975
652 S<464> 1490.505 92.975 685 S<431> 1028.665 224
653 S<463> 1476.505 224 686 S<430> 1014.665 92.975
654 S<462> 1462.505 92.975 687 S<429> 1000.665 224
655 S<461> 1448.505 224 688 S<428> 986.665 92.975
656 S<460> 1434.505 92.975 689 S<427> 972.665 224
657 S<459> 1420.505 224 690 S<426> 958.665 92.975
658 S<458> 1406.505 92.975 691 S<425> 944.665 224
659 S<457> 1392.505 224 692 S<424> 930.705 92.975
660 S<456> 1378.545 92.975 693 S<423> 916.705 224
661 S<455> 1364.545 224 694 S<422> 902.705 92.975
662 S<454> 1350.545 92.975 695 S<421> 888.705 224
663 S<453> 1336.545 224 696 S<420> 874.705 92.975
664 S<452> 1322.545 92.975 697 S<419> 860.705 224
665 S<451> 1308.545 224 698 S<418> 846.705 92.975
666 S<450> 1294.545 92.975 699 S<417> 832.705 224
667 S<449> 1280.545 224 700 S<416> 818.745 92.975
668 S<448> 1266.585 92.975 701 S<415> 804.745 224
669 S<447> 1252.585 224 702 S<414> 790.745 92.975
670 S<446> 1238.585 92.975 703 S<413> 776.745 224
671 S<445> 1224.585 224 704 S<412> 762.745 92.975
672 S<444> 1210.585 92.975 705 S<411> 748.745 224
673 S<443> 1196.585 224 706 S<410> 734.745 92.975
674 S<442> 1182.585 92.975 707 S<409> 720.745 224
675 S<441> 1168.585 224 708 S<408> 706.785 92.975
676 S<440> 1154.625 92.975 709 S<407> 692.785 224
677 S<439> 1140.625 224 710 S<406> 678.785 92.975
678 S<438> 1126.625 92.975 711 S<405> 664.785 224
679 S<437> 1112.625 224 712 S<404> 650.785 92.975
680 S<436> 1098.625 92.975 713 S<403> 636.785 224
681 S<435> 1084.625 224 714 S<402> 622.785 92.975
682 S<434> 1070.625 92.975 715 S<401> 608.785 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. | PIN Name X Y PAD No. PIN Name X Y
716 S<400> 594.825 92.975 749 S<367> 132.985 224
717 S<399> 580.825 224 750 S<366> 118.985 92.975
718 S<398> 566.825 92.975 751 S<365> 104.985 224
719 S<397> 552.825 224 752 S<364> 90.985 92.975
720 S<396> 538.825 92.975 753 S<363> 76.985 224
721 S<395> 524.825 224 754 S<362> 62.985 92.975
722 S<394> 510.825 92.975 755 S<361> 48.985 224
723 S<393> 496.825 224 756 S<360> -48.935 92.975
724 S<392> 482.865 92.975 757 S<359> -62.935 224
725 S<391> 468.865 224 758 S<358> -76.935 92.975
726 S<390> 454.865 92.975 759 S<357> -90.935 224
727 S<389> 440.865 224 760 S<356> -104.935 92.975
728 S<388> 426.865 92.975 761 S<355> -118.935 224
729 S<387> 412.865 224 762 S<354> -132.935 92.975
730 S<386> 398.865 92.975 763 S<353> -146.935 224
731 S<385> 384.865 224 764 S<352> -160.895 92.975
732 S<384> 370.905 92.975 765 S<351> -174.895 224
733 S<383> 356.905 224 766 S<350> -188.895 92.975
734 S<382> 342.905 92.975 767 S<349> -202.895 224
735 S<381> 328.905 224 768 S<348> -216.895 92.975
736 S<380> 314.905 92.975 769 S<347> -230.895 224
737 S<379> 300.905 224 770 S<346> -244.895 92.975
738 S<378> 286.905 92.975 771 S<345> -258.895 224
739 S<377> 272.905 224 772 S<344> -272.855 92.975
740 S<376> 258.945 92.975 773 S<343> -286.855 224
741 S<375> 244,945 224 774 S<342> -300.855 92.975
742 S<374> 230.945 92.975 775 S<341> -314.855 224
743 S<373> 216.945 224 776 S<340> -328.855 92.975
744 S<372> 202.945 92.975 777 S<339> -342.855 224
745 S<371> 188.945 224 778 S<338> -356.855 92.975
746 S<370> 174.945 92.975 779 S<337> -370.855 224
747 S<369> 160.945 224 780 S<336> -384.815 92.975
748 S<368> 146.985 92.975 781 S<335> -398.815 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. PIN Name X Y PAD No. PIN Name X Y
782 S<334> -412.815 92.975 815 S<301> -874.655 224
783 S<333> -426.815 224 816 S<300> -888.655 92.975
784 S<332> -440.815 92.975 817 S<299> -902.655 224
785 S<331> -454.815 224 818 S<298> -916.655 92.975
786 S<330> -468.815 92.975 819 S<297> -930.655 224
787 S<329> -482.815 224 820 S<296> -944.615 92.975
788 S<328> -496.775 92.975 821 S<295> -958.615 224
789 S<327> -510.775 224 822 S<294> -972.615 92.975
790 S<326> -524.775 92.975 823 S<293> -986.615 224
791 S<325> -538.775 224 824 S<292> -1000.615 92.975
792 S<324> -552.775 92.975 825 S<291> -1014.615 224
793 S<323> -566.775 224 826 S<290> -1028.615 92.975
794 S<322> -580.775 92.975 827 S<289> -1042.615 224
795 S<321> -594.775 224 828 S<288> -1056.575 92.975
796 S<320> -608.735 92.975 829 S<287> -1070.575 224
797 S<319> -622.735 224 830 S<286> -1084.575 92.975
798 S<318> -636.735 92.975 831 S<285> -1098.575 224
799 S<317> -650.735 224 832 S<284> -1112.575 92.975
800 S<316> -664.735 92.975 833 S<283> -1126.575 224
801 S<315> -678.735 224 834 S<282> -1140.575 92.975
802 S<314> -692.735 92.975 835 S<281> -1154.575 224
803 S<313> -706.735 224 836 S<280> -1168.535 92.975
804 S<312> -720.695 92.975 837 S<279> -1182.535 224
805 S<311> -734.695 224 838 S<278> -1196.535 92.975
806 S<310> -748.695 92.975 839 S<277> -1210.535 224
807 S<309> -762.695 224 840 S<276> -1224.535 92.975
808 S<308> -776.695 92.975 841 S<275> -1238.535 224
809 S<307> -790.695 224 842 S<274> -1252.535 92.975
810 S<306> -804.695 92.975 843 S<273> -1266.535 224
811 S<305> -818.695 224 844 S<272> -1280.495 92.975
812 S<304> -832.655 92.975 845 S<271> -1294.495 224
813 S<303> -846.655 224 846 S<270> -1308.495 92.975
814 S<302> -860.655 92.975 847 S<269> -1322.495 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. | PIN Name X Y PAD No. PIN Name X Y
848 S<268> -1336.495 92.975 881 S<235> -1798.335 224
849 S<267> -1350.495 224 882 S<234> -1812.335 92.975
850 S<266> -1364.495 92.975 883 S<233> -1826.335 224
851 S<265> -1378.495 224 884 S<232> -1840.295 92.975
852 S<264> -1392.455 92.975 885 S<231> -1854.295 224
853 S<263> -1406.455 224 886 S<230> -1868.295 92.975
854 S<262> -1420.455 92.975 887 S<229> -1882.295 224
855 S<261> -1434.455 224 888 S<228> -1896.295 92.975
856 S<260> -1448.455 92.975 889 S<227> -1910.295 224
857 S<259> -1462.455 224 890 S<226> -1924.295 92.975
858 S<258> -1476.455 92.975 891 S<225> -1938.295 224
859 S<257> -1490.455 224 892 S<224> -1952.255 92.975
860 S<256> -1504.415 92.975 893 S<223> -1966.255 224
861 S<255> -1518.415 224 894 S<222> -1980.255 92.975
862 S<254> -1532.415 92.975 895 S<221> -1994.255 224
863 S<253> -1546.415 224 896 S<220> -2008.255 92.975
864 S<252> -1560.415 92.975 897 S<219> -2022.255 224
865 S<251> -1574.415 224 898 S<218> -2036.255 92.975
866 S<250> -1588.415 92.975 899 S<217> -2050.255 224
867 S<249> -1602.415 224 900 S<216> -2064.215 92.975
868 S<248> -1616.375 92.975 901 S<215> -2078.215 224
869 S<247> -1630.375 224 902 S<214> -2092.215 92.975
870 S<246> -1644.375 92.975 903 S<213> -2106.215 224
871 S<245> -1658.375 224 904 S<212> -2120.215 92.975
872 S<244> -1672.375 92.975 905 S<211> -2134.215 224
873 S<243> -1686.375 224 906 S<210> -2148.215 92.975
874 S<242> -1700.375 92.975 907 S<209> -2162.215 224
875 S<241> -1714.375 224 908 S<208> -2176.175 92.975
876 S<240> -1728.335 92.975 909 S<207> -2190.175 224
877 S<239> -1742.335 224 910 S<206> -2204.175 92.975
878 S<238> -1756.335 92.975 911 S<205> -2218.175 224
879 S<237> -1770.335 224 912 S<204> -2232.175 92.975
880 S<236> -1784.335 92.975 913 S<203> -2246.175 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. PIN Name X Y PAD No. PIN Name X Y
914 S<202> -2260.175 92.975 947 S<169> -2722.015 224
915 S<201> -2274.175 224 948 S<168> -2735.975 92.975
916 S<200> -2288.135 92.975 949 S<167> -2749.975 224
917 S<199> -2302.135 224 950 S<166> -2763.975 92.975
918 S<198> -2316.135 92.975 951 S<165> -2777.975 224
919 S<197> -2330.135 224 952 S<164> -2791.975 92.975
920 S<196> -2344.135 92.975 953 S<163> -2805.975 224
921 S<195> -2358.135 224 954 S<162> -2819.975 92.975
922 S<194> -2372.135 92.975 955 S<161> -2833.975 224
923 S<193> -2386.135 224 956 S<160> -2847.935 92.975
924 S<192> -2400.095 92.975 957 S<159> -2861.935 224
925 S<191> -2414.095 224 958 S<158> -2875.935 92.975
926 S<190> -2428.095 92.975 959 S<157> -2889.935 224
927 S<189> -2442.095 224 960 S<156> -2903.935 92.975
928 S<188> -2456.095 92.975 961 S<155> -2917.935 224
929 S<187> -2470.095 224 962 S<154> -2931.935 92.975
930 S<186> -2484.095 92.975 963 S<153> -2945.935 224
931 S<185> -2498.095 224 964 S<152> -2959.895 92.975
932 S<184> -2512.055 92.975 965 S<151> -2973.895 224
933 S<183> -2526.055 224 966 S<150> -2987.895 92.975
934 S<182> -2540.055 92.975 967 S<149> -3001.895 224
935 S<181> -2554.055 224 968 S<148> -3015.895 92.975
936 S<180> -2568.055 92.975 969 S<147> -3029.895 224
937 S<179> -2582.055 224 970 S<146> -3043.895 92.975
938 S<178> -2596.055 92.975 971 S<145> -3057.895 224
939 S<177> -2610.055 224 972 S<144> -3071.855 92.975
940 S<176> -2624.015 92.975 973 S<143> -3085.855 224
941 S<175> -2638.015 224 974 S<142> -3099.855 92.975
942 S<174> -2652.015 92.975 975 S<141> -3113.855 224
943 S<173> -2666.015 224 976 S<140> -3127.855 92.975
944 S<172> -2680.015 92.975 977 S<139> -3141.855 224
945 S<171> -2694.015 224 978 S<138> -3155.855 92.975
946 S<170> -2708.015 92.975 979 S<137> -3169.855 224
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240 RGBx320dot, 262,144-color TFT Controller Driver©2017

PAD No. | PIN Name X Y PAD No. PIN Name X Y
980 S<136> -3183.815 92.975 1013 S<103> -3645.655 224
981 S<135> -3197.815 224 1014 S<102> -3659.655 92.975
982 S<134> -3211.815 92.975 1015 S<101> -3673.655 224
983 S<133> -3225.815 224 1016 S<100> -3687.655 92.975
984 S<132> -3239.815 92.975 1017 S<99> -3701.655 224
985 S<131> -3253.815 224 1018 S<98> -3715.655 92.975
986 S<130> -3267.815 92.975 1019 S<97> -3729.655 224
987 S<129> -3281.815 224 1020 S<96> -3743.615 92.975
988 S<128> -3295.775 92.975 1021 S<95> -3757.615 224
989 S<127> -3309.775 224 1022 S<94> -3771.615 92.975
990 S<126> -3323.775 92.975 1023 S<93> -3785.615 224
991 S<125> -3337.775 224 1024 S<92> -3799.615 92.975
992 S<124> -3351.775 92.975 1025 S<91> -3813.615 224
993 S<123> -3365.775 224 1026 S<90> -3827.615 92.975
994 S<122> -3379.775 92.975 1027 S<89> -3841.615 224
995 S<121> -3393.775 224 1028 S<88> -3855.575 92.975
996 S<120> -3407.735 92.975 1029 S<87> -3869.575 224
997 S<119> -3421.735 224 1030 S<86> -3883.575 92.975
998 S<118> -3435.735 92.975 1031 S<85> -3897.575 224
999 S<117> -3449.735 224 1032 S<84> -3911.575 92.975
1000 S<116> -3463.735 92.975 1033 S<83> -3925.575 224
1001 S<115> -3477.735 224 1034 S<82> -3939.575 92.975
1002 S<114> -3491.735 92.975 1035 S<81> -3953.575 224
1003 S<113> -3505.735 224 1036 S<80> -3967.535 92.975
1004 S<112> -3519.695 92.975 1037 S<79> -3981.535 224
1005 S<111> -3533.695 224 1038 S<78> -3995.535 92.975
1006 S<110> -3547.695 92.975 1039 S<77> -4009.535 224
1007 S<109> -3561.695 224 1040 S<76> -4023.535 92.975
1008 S<108> -3575.695 92.975 1041 S<75> -4037.535 224
1009 S<107> -3589.695 224 1042 S<74> -4051.535 92.975
1010 S<106> -3603.695 92.975 1043 S<73> -4065.535 224
1011 S<105> -3617.695 224 1044 S<72> -4079.495 92.975
1012 S<104> -3631.655 92.975 1045 S<71> -4093.495 224
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PAD No. PIN Name X Y PAD No. PIN Name X Y
1046 S<70> -4107.495 92.975 1079 S<37> -4569.335 224
1047 S<69> -4121.495 224 1080 S<36> -4583.335 92.975
1048 S<68> -4135.495 92.975 1081 S<35> -4597.335 224
1049 S<67> -4149.495 224 1082 S<34> -4611.335 92.975
1050 S<66> -4163.495 92.975 1083 S<33> -4625.335 224
1051 S<65> -4177.495 224 1084 S<32> -4639.295 92.975
1052 S<64> -4191.455 92.975 1085 S<31> -4653.295 224
1053 S<63> -4205.455 224 1086 S<30> -4667.295 92.975
1054 S<62> -4219.455 92.975 1087 S<29> -4681.295 224
1055 S<61> -4233.455 224 1088 S<28> -4695.295 92.975
1056 S<60> -4247.455 92.975 1089 S<27> -4709.295 224
1057 S<59> -4261.455 224 1090 S<26> -4723.295 92.975
1058 S<58> -4275.455 92.975 1091 S<25> -4737.295 224
1059 S<57> -4289.455 224 1092 S<24> -4751.255 92.975
1060 S<56> -4303.415 92.975 1093 S<23> -4765.255 224
1061 S<55> -4317.415 224 1094 S<22> -4779.255 92.975
1062 S<54> -4331.415 92.975 1095 S<21> -4793.255 224
1063 S<53> -4345.415 224 1096 S<20> -4807.255 92.975
1064 S<52> -4359.415 92.975 1097 S<19> -4821.255 224
1065 S<51> -4373.415 224 1098 S<18> -4835.255 92.975
1066 S<50> -4387.415 92.975 1099 S<17> -4849.255 224
1067 S<49> -4401.415 224 1100 S<16> -4863.215 92.975
1068 S<48> -4415.375 92.975 1101 S<15> -4877.215 224
1069 S<47> -4429.375 224 1102 S<14> -4891.215 92.975
1070 S<46> -4443.375 92.975 1103 S<13> -4905.215 224
1071 S<45> -4457.375 224 1104 S<12> -4919.215 92.975
1072 S<44> -4471.375 92.975 1105 S<11> -4933.215 224
1073 S<43> -4485.375 224 1106 S<10> -4947.215 92.975
1074 S<42> -4499.375 92.975 1107 S<9> -4961.215 224
1075 S<41> -4513.375 224 1108 S<8> -4975.175 92.975
1076 S<40> -4527.335 92.975 1109 S<7> -4989.175 224
1077 S<39> -4541.335 224 1110 S<6> -5003.175 92.975
1078 S<38> -4555.335 92.975 1111 S<5> -5017.175 224
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PAD No. | PIN Name X Y PAD No. PIN Name X Y
1112 S<4> -5031.175 92.975 1145 G<261> -5535.015 224
1113 S<3> -5045.175 224 1146 G<259> -5549.015 92.975
1114 S<2> -5059.175 92.975 1147 G<257> -5563.015 224
1115 S<1> -5073.175 224 1148 G<255> -5576.975 92.975
1116 G<319> -5129.135 92.975 1149 G<253> -5590.975 224
1117 G<317> -5143.135 224 1150 G<251> -5604.975 92.975
1118 G<315> -5157.135 92.975 1151 G<249> -5618.975 224
1119 G<313> -5171.135 224 1152 G<247> -5632.975 92.975
1120 G<311> -5185.135 92.975 1153 G<245> -5646.975 224
1121 G<309> -5199.135 224 1154 G<243> -5660.975 92.975
1122 G<307> -5213.135 92.975 1155 G<241> -5674.975 224
1123 G<305> -5227.135 224 1156 G<239> -5688.935 92.975
1124 G<303> -5241.095 92.975 1157 G<237> -5702.935 224
1125 G<301> -5255.095 224 1158 G<235> -5716.935 92.975
1126 G<299> -5269.095 92.975 1159 G<233> -5730.935 224
1127 G<297> -5283.095 224 1160 G<231> -5744.935 92.975
1128 G<295> -5297.095 92.975 1161 G<229> -5758.935 224
1129 G<293> -5311.095 224 1162 G<227> -5772.935 92.975
1130 G<291> -5325.095 92.975 1163 G<225> -5786.935 224
1131 G<289> -5339.095 224 1164 G<223> -5800.895 92.975
1132 G<287> -5353.055 92.975 1165 G<221> -5814.895 224
1133 G<285> -5367.055 224 1166 G<219> -5828.895 92.975
1134 G<283> -5381.055 92.975 1167 G<217> -5842.895 224
1135 G<281> -5395.055 224 1168 G<215> -5856.895 92.975
1136 G<279> -5409.055 92.975 1169 G<213> -5870.895 224
1137 G<277> -5423.055 224 1170 G<211> -5884.895 92.975
1138 G<275> -5437.055 92.975 1171 G<209> -5898.895 224
1139 G<273> -5451.055 224 1172 G<207> -5912.855 92.975
1140 G<271> -5465.015 92.975 1173 G<205> -5926.855 224
1141 G<269> -5479.015 224 1174 G<203> -5940.855 92.975
1142 G<267> -5493.015 92.975 1175 G<201> -5954.855 224
1143 G<265> -5507.015 224 1176 G<199> -5968.855 92.975
1144 G<263> -5521.015 92.975 1177 G<197> -5982.855 224
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PAD No. PIN Name X Y PAD No. PIN Name X Y
1178 G<195> -5996.855 92.975 1211 G<129> -6458.695 224
1179 G<193> -6010.855 224 1212 G<127> -6472.655 92.975
1180 G<191> -6024.815 92.975 1213 G<125> -6486.655 224
1181 G<189> -6038.815 224 1214 G<123> -6500.655 92.975
1182 G<187> -6052.815 92.975 1215 G<121> -6514.655 224
1183 G<185> -6066.815 224 1216 G<119> -6528.655 92.975
1184 G<183> -6080.815 92.975 1217 G<117> -6542.655 224
1185 G<181> -6094.815 224 1218 G<115> -6556.655 92.975
1186 G<179> -6108.815 92.975 1219 G<113> -6570.655 224
1187 G<177> -6122.815 224 1220 G<I11> -6584.615 92.975
1188 G<175> -6136.775 92.975 1221 G<109> -6598.615 224
1189 G<173> -6150.775 224 1222 G<107> -6612.615 92.975
1190 G<171> -6164.775 92.975 1223 G<105> -6626.615 224
1191 G<169> -6178.775 224 1224 G<103> -6640.615 92.975
1192 G<167> -6192.775 92.975 1225 G<101> -6654.615 224
1193 G<165> -6206.775 224 1226 G<99> -6668.615 92.975
1194 G<163> -6220.775 92.975 1227 G<97> -6682.615 224
1195 G<l161> -6234.775 224 1228 G<95> -6696.575 92.975
1196 G<159> -6248.735 92.975 1229 G<93> -6710.575 224
1197 G<157> -6262.735 224 1230 G<91> -6724.575 92.975
1198 G<155> -6276.735 92.975 1231 G<89> -6738.575 224
1199 G<153> -6290.735 224 1232 G<87> -6752.575 92.975
1200 G<I51> -6304.735 92.975 1233 G<85> -6766.575 224
1201 G<149> -6318.735 224 1234 G<83> -6780.575 92.975
1202 G<147> -6332.735 92.975 1235 G<§1> -6794.575 224
1203 G<145> -6346.735 224 1236 G<79> -6808.535 92.975
1204 G<143> -6360.695 92.975 1237 G<77> -6822.535 224
1205 G<141> -6374.695 224 1238 G<75> -6836.535 92.975
1206 G<139> -6388.695 92.975 1239 G<73> -6850.535 224
1207 G<137> -6402.695 224 1240 G<71> -6864.535 92.975
1208 G<135> -6416.695 92.975 1241 G<69> -6878.535 224
1209 G<133> -6430.695 224 1242 G<67> -6892.535 92.975
1210 G<131> -6444.695 92.975 1243 G<65> -6906.535 224
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PAD No. | PIN Name X Y PAD No. PIN Name X Y
1244 G<63> -6920.495 92.975 1266 G<19> -7228.415 92.975
1245 G<61> -6934.495 224 1267 G<17> -7242.415 224
1246 G<59> -6948.495 92.975 1268 G<15> -7256.375 92.975
1247 G<57> -6962.495 224 1269 G<13> -7270.375 224
1248 G<55> -6976.495 92.975 1270 G<11> -7284.375 92.975
1249 G<53> -6990.495 224 1271 G<9> -7298.375 224
1250 G<51> -7004.495 92.975 1272 G<7> -7312.375 92.975
1251 G<49> -7018.495 224 1273 G<5> -7326.375 224
1252 G<47> -7032.455 92.975 1274 G<3> -7340.375 92.975
1253 G<45> -7046.455 224 1275 G<1> -7354.375 224
1254 G<43> -7060.455 92.975 1276 VCOM -7368.335 92.975
1255 G<41> -7074.455 224 1277 VCOM -7382.335 224
1256 G<39> -7088.455 92.975 1278 VCOM -7396.335 92.975
1257 G<37> -7102.455 224 DUMMY -7427.335 92.975
1258 G<35> -7116.455 92.975 DUMMY -7467.335 92.975
1259 G<33> -7130.455 224 DUMMY -7507.33 92.975
1260 G<31> -7144.415 92.975 DUMMY -7547.33 92.975
1261 G<29> -7158.415 224 DUMMY -7587.33 92.975
1262 G<27> -7172.415 92.975 DUMMY -7627.325 92.975
1263 G<25> -7186.415 224 DUMMY -7667.325 92.975
1264 G<23> -7200.415 92.975 Al -7480 225
1265 G<21> -7214.415 224 A2 7480 225
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7. Command

7.1 Public command

Instruction W/R D7 D6 D5 D4 D3 D2 Dl DO HW RST
No operation w 0 0 0 0 0 0 0 0 (00h)
Software reset w 0 0 0 0 0 0 0 1 (01h)

\ 0 0 0 0 0 1 0 0 (04h)
R id[23:16] 00h
Read display ID
R id[15:8] 31h
R id[7:0] 35h
w 0 0 0 0 | 1 0 0 1 (09h)
boost
R - madctl[7:2] X 00h
status
Read display . partial normal_
R X color_mode[2:0] idle sleep 61h
status mode mode
scroll . display
R X inv_en X X tear_en X 00h
mode - en -
R X X tear_mode X X X X X 00h
\ 0 0 0 0 1 0 1 0 (0Ah)
Read display
Power mode R boost_ idle partial_ sleep normal_ display X X 08h
status mode mode en
Read display w 0 0 0 0 1 0 1 1 (0Bh)

MADCTL R madctl[7:0] 00h
Read display \ 0 0 0 0 1 1 0 0 (0Ch)

Pixel format R rim dpi[2:0] X dbi[2:0] 66h
Read display w 0 0 0 0 1 1 0 1 (0Dh)

Image mode R 0 0 0 0 0 0 0 0 00h

\ 0 0 0 0 1 1 1 0 (OEh)
Read display
. te_on tear de
Signal mode R - - - rem[2:0] - X X 3Ch
off mode mode
Read display w 0 0 0 0 1 1 1 1 (OFh)
self-diagnostic reg_load func
result R — - X X X X X X 00h
det det
Sleep in w 0 0 0 1 0 0 0 0 (10h)
Sleep out \ 0 0 0 1 0 0 0 1 (11h)
Partial mode on " 0 0 0 1 0 0 1 0 (12h)
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Instruction W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
normal mode on
and partial mode off W 0 0 0 ! 0 0 ! ! (13h)
Display inversion off W 0 0 1 0 0 0 0 0 (20h)
Display inversion on W 0 0 1 0 0 0 0 1 (21h)
Display off w 0 0 1 0 1 0 0 0 (28h)
Display on w 0 0 1 0 1 0 0 1 (29h)
W 0 0 1 0 1 0 1 0 (2Ah)
w caset_sc[15:8] 00h
Column address w caset_sc[7:0] 00h
w caset_ec[15:8] 00h
w caset_ec[7:0] EFh
W 0 | o | v | o | o ] o | 1 | 1 (2Bh)
w paset_sp[15:8] 00h
page address w paset_sp[7:0] 00h
w paset_ep[15:8] 01h
w paset_ep[7:0] 3Fh
memory write 4 0 0 1 0 1 1 0 0 (2Ch)
memory read R 0 0 1 0 1 1 1 0 (2Eh)
W 0 0 1 1 0 0 0 0 (30h)
w paset_sr[15:8] 00h
partial area W paset_sr[7:0] 00h
w paset_er[15:8] 0lh
w paset_er[7:0] 3Fh
w 0 | o | o | 1 | o | o | 1 | (33h)
W vscrdef tfa[15:8] 00h
w vscrdef tfa[7:0] 00h
Vertical scrolling w vscrdef vsa[15:8] 0lh
w vscrdef vsa[7:0] 40h
W vscrdef bfa[15:8] 00h
w vscrdef bfa[7:0] 00h
Tearing effect line off w 0 0 1 1 0 1 0 0 (34h)
W 0 0 1 1 0 1 0 1 (35h)
Tearing effect line on
w X X X X X X X tem 00h
MADCTL w 0 0 1 1 0 1 1 0 (36h)
(memory data access
control) Y my mx mv ml bgr mh X X 00h
W 0 0 1 1 0 1 1 1 (37h)
Venicazcslfirrzlslsing start w vscrdef vsp[15:8] 00h
w vscrdef vsp[7:0] 00h
Idle mode off W 0 0 1 1 1 0 0 0 (38h)
idle mode on w 0 0 1 1 1 0 0 1 (39h)
and other mode off
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Instruction W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
\ 0 0 1 1 1 0 1 0 (3Ah)
Interface pixel format
w X dpi[2:0] X dbi[2:0] 66h
write memory continue 4 0 0 1 1 1 1 0 0 (3Ch)
read memory continue w 0 0 1 1 1 1 1 0 (3Eh)
W 0 1 0 0 0 1 0 0 (44h)
Set tear scanline \ X X X X X X X sts[8] 00h
Y sts[7:0] 00h
w 0 1 0 0 0 1 0 | 1 (45h)
Get tear scan line R X X X X X X gts[9:8] 00h
R gts[7:0] 00h
W oo o [ ] o o | ] (D3h)
R id[23:16] 00h
read idd3
R id[15:8] 31h
R id[7:0] 35h
W 1 ‘ 1 ‘ 0 | 1 ‘ 1 ‘ 0 ‘ 1 ‘ 0 (DAh)
read display id 1
R id[23:16] 00h
w oo o o o o | ] (DBh)
read display id 2
R id[15:8] 31h
w co o o [ o [ ] e | o (DCh)
read display id 3
R id[7:0] 35h
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7.1.1 no operation (00h)

00h no operation
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
no operation w 0 0 0 0 0 0 0 0 (00h)
Parameter No Parameter. -
Description This command is empty command.
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 N/A
S/W Reset N/A
H/W Reset N/A
Flow Chart
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7.1.2 software reset (01h)

01h software reset
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
software reset w 0 0 0 0 0 0 0 1 (01h)
Parameter No Parameter -
i The display module performs a software reset, registers are written with their SW reset default
Description . e )
values.Frame memory contents are unaffected by this command.“-* Don’t care.
It will be necessary to wait Smsec before sending new command following software reset.
Restriction The display module loads all display suppliers’ factory default values to the registers during this
Smsec.If software reset is sent during sleep in mode, it will be necessary to wait 120msec before
sending sleep out command.Software reset command cannot be sent during sleep out sequence.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability X
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 N/A
S/W Reset N/A
H/W Reset N/A
T [
I Legend
[J{ SWRESET —‘ I {_J{Command l
B I - . 1
- arameter
_/IDisplay whole I
"-\blank screemn ,.-I I I
— ,_ ",
* I < Display :: I
e ™ 4
A \, —
Flow Chart /’/ Comsn?;nds ™ — I
¢ to SNV > I
\V\ Ve V/ l
u “Walue e I
|'/éleep In Modé ) I T I
S A I ( Made N
I l Sequential I
I transter
*--7_,_,.4/7 — l
[
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7.1.3 read display ID (04h)

04h read display ID
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
read display ID w 0 0 0 0 1 0 0 (04h)
1* parameter R id[23:16] 00h
2" parameter R id[15:8] 31h
3" parameter R id[7:0] 35h
This read byte returns 24-bit display identification information.
Descrinfi 1d[23:0]:LCD module/driver ID.
escription
Commands RDID1/2/3(Dah, DBh, DCh) read data correspond to the parameters 1,2,3 of the
command 04h,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
Default Value
Status - - -
1d[23:16] id[15:8] id[7:0]
Default Power On Sequence 00h 31h 35h
S/W Reset 00h 31h 35h
H/W Reset 00h 31h 35h
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Serial I'/F Mode Parallel I/F Mode - ——— |
] I Legend
Read 04h Read 04h I
MPU l Command I
Display
Y I I
Dummy Dummy l Parameter
Clock Read |
/ Displ. I
\ A I \ isplay |
Flow Chart send 1% send 1° i I
parameter parameter I . I
Send 2nd Send 2nd / Mods I
parameter parameter l \ I
A A I I
Send 3rd Send 3rd . I
parameter parameter —_ e e
7.1.4 read display status (09h)
09h read display status
Inst / Para W/R D7 D6 D5 D4 | D3 D2 D1 DO HW RST
read display
status W 0 0 0 0 1 0 0 1 (09h)
™ parameter R boost_status madctl[7:2] X 00h
ond parameter R X color_mode[2:0] idle | partial mode sleep normal_mode 61h
3 parameter R scroll mode | X inv_en X X display en tear_en X 00h
4" parameter R X X | tear mode | X X X X X 00h
N v. i
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Description

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

Bit Description Value Comment
0
boost_status Booster Voltage Status Booster Off
— 1 Booster On
Top to Bottom (When memory data
0 access control D7 = °0”)
Page Address Order
| Bottom to Top (When memory data
access control D7 = 1")
Left to Right (When memory data
0 access control D6 = °0”)
Col Address Ord -
olumn ress rder | Right to Left (When memory data
access control D6 = ‘1)
0 Normal Mode (When memory data
madctl access control D5 = °0”)
Page/Col Ord
[7..2] age/l-ofumn Lrdet | Reverse Mode (When memory data
access control D5 = ‘1)
0 LCD Refresh Top to Bottom (When memory data
. access control D4 = °0”)
Line Address Order 1 LCD Refresh Bottom to Top (When memory data
access control D4 = 17)
0 RGB (When memory data access
control D3 =‘0’)
RGB/BGR Ord
raer | BGR (When memory data access
control D3 = 1)
mh Reserved
0 Idle Mode Off
idl Idle M ff
idle dle Mode On/O " Tdle Mode On
0 Partial Mode Off
ial Partial M ff -
partial mode artial Mode On/O N Partial Mode On
0 Sleep In Mode
1 Sleep In/Out
sieep eep tvu 1 Sleep Out Mode
normal mode Display Normal Mode 0 Display Normal Mode Off
- On/Off 1 Display Normal Mode On
. . 0 ical lling is Off
scroll_mode Vertical Scrolling Status Ven%ca Scro ¥ng }S 9
1 Vertical Scrolling is On
. . 0 Inversion is Off
nv_en Inversion Status .
- 1 Inversion is On
. . 0 Display is Off
1 Displ ff - -
display_en isplay On/O " Display is On
. . 0 Tearing Effect Line Off
tear_en Tearing Effect Line On/Off » Tearing Effect Line On
0 Mode 1, V-Blanking only
tear_mode Tearing Effect Output Line Mode . Mode 2, both H-Blanking and V-
Blanking
D[4...0] For Future Use 0 Set to ‘0’
Others 0 Set to ‘0’
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Bits color mode[2:0]: Interface Color Pixel Format Definition.

Interface Format color mode[2] color mode[1] | color mode[0]

Not Defined 0 0 0
Not Defined 0 0

Not Defined 0 1 0
Not defined 0 1 1
Not Defined 1 0 0
16 Bit/Pixel 1 0 1
18 Bit/Pixel 1 1 0
Not Defined 1 1 1

Note:

1. For Bits madctl [7:5], also refer to Section 8.2.3 MPU to memory write/read direction.
2. For Bits madctl [4:2] also refer to 7.1.27 memory data access control (36h).

v

Send2rparameter

“-“Don’t care.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Auvailability -
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
S/W Reset
H/W Reset
_________________ MPU : :
Display : i
Va—wg
| |
Flow Chart Send 1%' parameler ; i

v

Send 3™ parameler

v

Send 4" parameter

Sequential

transfer

New Vision Microelectronics Inc.

44




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

7.1.5 read display power mode (0OAh)
0Ah read display power mode
HW
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 | DO RST
read display W 0 0 0 0 1 0 1 | o | (0An)
power mode
parameter R boost_status idle partial mode sleep n(r);gil_ disgilay_ X X 08h
This command indicates the current status of the display as described in the table below:
Bit Description Value Comment
boost status Booster Voltage 0 Booster Off or has a fault
— Status 1 Booster On and working OK
) 0 Idle Mode Off
idle Idle Mode On/Off
1 Idle Mode On
. Partial Mode 0 Partial Mode Off
partial mode On/Off
. n 1 Partial Mode On
Description
0 Sleep In Mode
sleep Sleep In/Out
1 Sleep Out Mode
normal mode Display Normal 0 Display Normal Mode Off
- Mode On/Off 1 Display Normal Mode On
. . 0 Display Off
display en Display On/Off T Display On
others - 0 Set to ‘0’
“X“Don’t care.
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 08h
S/W Reset 08h
H/W Reset 08h

New Vision Microelectronics Inc.

45




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

Flow Chart

read display power mode |

/

Dummy Read /

v

MPU

Display

/ Send 1™ parameter /

-
o
w0
@
=
(=B

/ Parameter /

Sequential
transfer

7.1.6 read display MADCTL (0Bh)

0Bh read display MADCTL
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO II;I:E;
read display
MADCTL w 0 0 0 0 1 0 1 1 | (0Bh)
1* parameter R madctl[7:0] 00h
This command indicates the current status of the display as described in the table below:
Bit Description Value Comment
0 Top to Bottom (When memory data access control
D7="0).
Madctl[7] Page Address Order | Bottom to Top (When memory data access control
D7="1").
| Column Address 0 Left to Right (When memory data access control D6="0")
Madct (6] Order Right to Left (when memory data access control D6="1"
0 Normal Mode (When memory data access control
D5="0").
MadCtl[S] Page/COlumn Order 1 Reverse Mode (When memory data access control
D5="1")
Description 0 LCD Refresh Top to Bottom (When memory data access
. control D4="0")
Madetl[4] Line Address Order 1 LCD Refresh Bottom to Top (When memory data access
control D4="1")
0 RGB (When memory data access control D3="0")
Madetl[3] RGB/BGR Order 1 “1”: BGR (When memory data access control D3="1")
Madctl[2] mh Reserved
others - 0 Set to ‘0’
Note:
1. For Bits Madctl[7...5], also refer to Section 8.2.3 MPU to memory write/read direction.
2. For Bits Madectl [4:2] also refer to 7.1.27 memory dataaccess control (36h).
“X” Don’t care.
Restriction
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Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
o 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
S/W Reset No change
H/W Reset 00h
Dt i
Legend
read display MADCTL / Parameter /
ML
"""""""""""" Display
Flow Chart

/ Dummy Read

/ Drisplay

v

/ Send 1 =t parameter /

Mode

Sequential

transfer

7.1.7 read display pixel format (0Ch)

0Ch read display pixel format
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
read display w 0 0 0 0 1 1 0 0 (0Ch)
pixel format
1*parameter R rim dpi[2:0] X dbi[2:0] 66h
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This command indicates the current status of the display as described in the table below:

Dummy Read

Mode

rim dpi[2:0] RGB interface Format dbi[2:0] system Interface Format
0 0]J]0]O Reserved 0]J]0]O Reserved
0 0O]JO0]1 Reserved 0]O0 1 Reserved
0 0 110 Reserved 0 1 0 Reserved
0 0 111 Reserved 0 1 1 Reserved
Description 0 1]1]0]O0 Reserved 1]1]0]0 Reserved
0 1]1]o]1 16bit/pixel 11011 16bit/pixel
0 1 1]0 18bit/pixel 1 1]o 18bit/pixel
0 1 1]1 Reserved 1 1 1 Reserved
1 1ol }6bit/pixel(6-bit 3
times data transfer)
| 1 1o .18bit/pixel(6-bit 3
times data transfer)
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 66h
S/W Reset No change
H/W Reset 66h
ir Legend i
MPLI | :
---------- oot | |
Flow Chart Display :
|

v

/ Send 1 =t parameter / '

Sequential

transfer
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7.1.8 read display image mode (0Dh)

0Dh read display image mode
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
read display W 0 0 0 0 1 1 0 1 (0Dh)
image mode
1*parameter R 0 0 0 0 0 0 0 0 00h
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
S/W Reset no change
H/W Reset 00h
jmmmmmm s —————— !
Legend
read display image mode / Parameter /
i MPL '
Flow Chart

v

/ Send 1% parameter /

Sequential
transfer

NewVision
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7.1.9 read display signal mode (OEh)

OEh read display signal mode
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 | DO | HWRST
read display w 0 0 0 1 1 1| 0| (OEh)
signal mode
1 S[para_meter R te_on_off tear_mode rem[1] rem[1] rem[1] de_mode X X 3Ch
This command indicates the current status of the display as described in the table below:
Bit Value Description
0 Tearing Effect Line Off
te_on off - -
- 1 Tearing Effect Line On
0 Mode 1 ( Tearing Effect Line Output Mode, see section
8.4.1)
tear mode - - -
- | Mode 2 ( Tearing Effect Line Output Mode, see section
- 8.4.1)
Description
de_mode - RGB DE mode.
rem|[1] de_mode Mode
0 0 .
5 5 MCU interface
1 0 DE mode
1 1 SYNC mode
“X” Don’t care.
Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availabili
vatlability 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 3Ch
S/W Reset 3Ch
H/W Reset 3Ch
Flow Chart
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read display signal mode

$ MPLI

/ Dummy Read

v

/ Send 1™ parameter /

i
i
i
/ Display i
i
i
i

Sequential
transfer

7.1.10 read display self-diagnostic result (OFh)

OFh read display self-diagnostic result
Inst / Para W/R D7 D6 D5 D4 | D3 | D2 | DI | DO | HWRST
read display self- W 0 0 0 0 1 1 1 1 (OFh)
diagnostic result
parameter R reg load det | func det [ X X X X X X 00h
This command indicates the current status of the display as described in the table below:
Bit Description Action
reg_load_det Reg(iister lpading Inverting the D7 bit if registers values loading
Description ete.ctlon. work properly
func_det Functlor_lahty Inverting the D6 bit if the display is on function
detection
others - Set to‘0’
“X”Don’t care.
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
S/W Reset 00h
H/W Reset 00h
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7.1.11 sleep in (10h)

10h sleep in
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
sleep in w 0 0 0 1 0 0 0 0 (10h)
parameter No Parameter
This command causes the LCD module to enter the minimum power consumption mode.
Description In this mode the DC-DC converter is stopped, internal oscillator is stopped, and panel scanning is
stopped.
Interface and memory are still working and the memory keeps its contents.
This command has no effect when module is already in sleep in mode. Sleep in mode can only be
left by the sleep out command (11h).
Restriction It will be necessary to wait Smsec before sending any new commands to a display module
following this command to allow time for the supply voltages and clock circuits to stabilize.
It will be necessary to wait 120msec after sending sleep out command (when in sleep in mode)
before sending an sleep in command.
Status Availability
' Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability X
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 Sleep in mode
S/W Reset Sleep in mode
H/W Reset Sleep in mode
- — — — I
B Legend
SLPIN Stop [ Command
DC-DC I
Converter
= '
blank screen
(Automatic No effect Stop I
to DISP ONJOFF ; Internal O\
DCommands) / Oscillator /
\ Display
Flow Chart I - 4

g ™
Drain | Sleep In Mode |
Charge N S
From LCD
Panel

‘\
A
Sequential
transter
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7.1.12 sleep out (11h)

11h sleep out
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO | HWRST
sleep out W 0 0 0 1 0 0 0 1 (11h)
parameter No Parameter
This command turn off sleep mode.
Description | In this mode the DC-DC converter is enabled, internal display oscillator is started, and panel
scanning is started.
This command has no effect when module is already in sleep out mode. Sleep out mode can only
be left by the sleep in command (10h).
It will be necessary to wait Smsec before sending any new commands to a display module
Restriction following this command to allow time for the supply voltages and clock circuits to stabilize.
It will be necessary to wait 120msec after sending sleep out command (when in sleep in
mode)before sending an sleep in command.
The display module runs the self-diagnostic functions after this command is received.
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 | Sleep in mode
S/W Reset Sleep in mode
H/W Reset Sleep in mode
el
I Legend
JJ{;;LPOUT »—*L I C;Jmmand I
@ay whole blank %, I .
v { (Automatic No offect | /1
Start Qgg?rpmca):é?;': :‘u I Parameter
S o S
L v I 1( Display . I
FlOW Chart : Start up : /@p\;y Mernory - I
DC:DC contents In \"‘. I
Converter / accordance with I
AN the current ." I
{ommﬁnd table ',,4 I
settings /
/ Ch:‘arrge N\ T / I B ™ I
/ ﬁgfsetf \s I ( Mode )
. vol ng or ) /S;‘ T d,\ A I
™, PaEe\ i { ee ut mode |
\\'pi : I Sequential I
I transter
— " I
S,
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7.1.13 partial mode on (12h)

12h partial mode on
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
partial mode on w 0 0 0 1 0 0 1 0 (12h)
parameter No Parameter

This command turns on Partial mode. The partial mode window is described by the Partial Area
Description command (30h).

To leave Partial mode, the Normal Display Mode On command (13h) should be written.

Restriction This command has no effect when partial mode is active.
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 | Normal Display Mode on

S/W Reset Normal Display Mode on

H/W Reset Normal Display Mode on

Flow Chart See Partial Area (30h).
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7.1.14 normal mode on and partial mode off (13h)

13h normal mode on and partial mode off
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO | HW RST
no;‘;i‘ila?;izglg t’i‘fnd w 0 0 0 1 0 0 1 1 (13h)
parameter No Parameter
This command turns the display to normal mode.
Description Normal display mode on means partial mode off.
Exit from normal mode on by the partial mode on command.
Restriction This command has no effect when normal display mode is active.
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 | Normal display mode on
S/W Reset Normal display mode on
H/W Reset Normal display mode on

Flow Chart See Partial Area (30h).
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7.1.15 display inversion off (20h)

20h display inversion off
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO | HW RST
ispl
| display w 0 0 1 0 0 0 0 0 | (20n)
inversion off
parameter No Parameter
This command is used to recover from display inversion mode.
(Example) '
Top-Left(0,0) Memory Display
Description
i0 >
Restriction This command has no effect when module is already in inversion off 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
Default Power On Sequence | Display inversion off
S/W Reset Display inversion off
H/W Reset Display inversion off
g |
I Legend
I [_J Command w I
.‘/-7 Display 7-\. Parameter I
( Inversion On | l
“___Mode / / l
| N
+ B l (\ Display f.‘
Flow Chart INVORF (20h) I I
I Action I
~— Display I I
( Inversion OFF | — I
~ Mode 7 l | Mode )
I Sequential I
l trarftg[wm I
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7.1.16 display inversion on (21h)

21h display inversion on
Inst / Para W/R | D7 D6 D5 D4 D3 D2 D1 DO HW RST
display inversionon | W 0 0 1 0 0 0 1 (21h)
parameter No Parameter
This command is used to enter into display inversion mode.
T (Example)
op- Memo Displa
Left(0,0) Y Ispiay
Description
I0 >
Restriction This command has no effect when module is already in inversion on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availabilit
vatlabiiity 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 | Display inversion off
S/W Reset Display inversion off
H/W Reset Display inversion off
o |
Legend
| Command |y
ey e /]
Mode I
l ( Display )
Flow Chart | .

\;;om(21m

Y
T Display_
[ Inversion ON )
o Mode

Sequential
transter
o

e

r
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7.1.17 display off (28h)

Sequential
tra n ster .

28h display off
Inst / Para W/R D7 D6 D5 D4 D3 D2 Dl DO HW RST
display off W 0 0 1 0 1 0 0 0 (28h)
parameter | No Parameter
This command is used to enter into display off mode. In this mode, the output from Frame Memory
is disabled and blank page inserted.
This command makes no change of contents of frame memory.
This command does not change any other status.
There will be no abnormal visible effect on the display.
Exit from this command by Display On (2%h) .
(Example)
Description Memory Display
(Il >
Restriction | This command has no effect when module is already in display off 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
Default Power On Sequence | Display off
S/W Reset Display off
H/W Reset Display off
— — — —
I Legend )
N\
<D'bh|".|'|;geo” :I : / Parameter / / I
_ / _
I < Display \ I
Flow Chart DISPOFE | I
I < Action > I
o I
I/Dlsplay Off 'ﬂl I /77 \\
\ Mode ( I
/ I N S

L — —
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7.1.18 display on (29h)

29h

display on

Inst / Para

W/R D7 D6 D5 D4 D3 D2

D1

DO

HW RST

display on

W 0 0 1 0 1 0

(29h)

parameter

No Parameter

Description

This command is used to recover from display off mode.
Output from the Frame Memory is enabled.
This command makes no change of contents of frame memory.
This command does not change any other status.

(Example)

Memory Display

>

Restriction

This command has no effect when module is already in display on mode.

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

Power On Sequence | Display off

S/W Reset Display off

H/W Reset Display off

Flow Chart

Parameter

./Display Off
A Mod /
\k_, ode /

N

Display

| DISPON

( isplay on
N

Mode ,l

. S

\\ -

f

Mode

\_/

Sequential
transter
. e B

_ — — —
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7.1.19 column address (2Ah)

2Ah column address
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
2331222 w 0 0 1 0 1 0 1 0 (2Ah)
1** parameter W caset_sc[15:8] 00h
2" parameter W caset_sc[7:0] 00h
3" parameter w caset_ec[15:8] 00h
4™ parameter w caset_ec[7:0] EFh

Description

This command is used to define area of frame memory where system interface can access. This

command makes no change on the other driver status.

The values of caset sc[15:0] and caset ec[15:0] are referred when memory write command

comes. Each value represents one column line in the Frame Memory.

(Example)

caset_sc[15:0]

caset ec[15:0]

Restriction

caset_sc [15:0] always must be equal to or less than caset ec [15:0].

When caset_sc [15:0] or caset_ec [15:0] is greater than maximum address like below, data of out

of range will be ignored.
(Parameter range: 0 < caset_sc [15:0] < caset_ec [15:0] <=239(00EFh)): mv="0")
(Parameter range: 0 < caset_sc [15:0] < caset_ec [15:0] <=319(013Fh)): mv="1")

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

caset_sc[15:0]

caset_ec[15:0]

Power On Sequence

0000h

00EFh

S/W Reset

0000h

If MADCTL’s D5=0: caset_ec[15:0]=00EFh
If MADCTL’s D5=1: caset_ec[15:0]=013Fh

H/W Reset

0000h

00EFh

Flow Chart
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7.1.20 page address (2Bh)

2Bh page address
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
page address W 0 0 1 0 1 0 1 1 (2Bh)
1* parameter W paset_sp[15:8] 00h
2" parameter | W paset_sp[7:0] 00h
3 parameter | W paset_ep[15:8] 0lh
4™ parameter W paset_ep[7:0] 3Fh

Description

This command is used to defined area of frame memory where system interface can access.

The value of paset_sp [15:0] and paset_ep [15:0] are referred when memory write command
comes.

Each value represents one page line in the Frame Memory.
paset sp [15:0]—>

paset_ep [15:0]—>

Restriction

paset_sp[15:0] always must be equal to or less than paset_ep[15:0].

When paset_sp[15:0] or paset_ep[15:0] is greater than maximum address like below, data of out of
range will be ignored.

(Parameter range: 0 < paset_sp[15:0] < paset_ep[15:0] <239 (00EFh)): mv="1")
(Parameter range: 0 < paset_sp[15:0] < paset_ep[15:0] <319 (013Fh)): mv="0")

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

paset_sp[15:0]

paset_ep[15:0]

Power On Sequence

0000h

013Fh

S/W Reset

0000h

If MADCTL’s D5=0: paset_ep[15:0]=013Fh
If MADCTL’s D5=1: paset_ep[15:0]=00EFh

H/W Reset

0000h

013Fh

Flow Chart
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7.1.21 memory write (2Ch)

2Ch memory write
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
memory write w 0 0 1 0 1 1 0 0 (2Ch)
This command is used to transfer data from MPU to frame memory.
When this command is accepted, the column register and the page register are reset to the start
Description | column/start page positions.
The start column/start page positions are different in accordance with MADCTL setting.
Sending any other command can stop frame write.
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 | Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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7.1.22 memory read (2Eh)

2Eh memory read
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
memory read R 0 0 1 0 1 1 1 0 (2Eh)

Description

This command is used to transfer data from frame memory to MPU.

When this command is accepted, the column register and the page register are reset to the Start
Column/Start page positions.

The Start Column/Start page positions are different in accordance with MADCTL setting.

Frame Read can be cancelled by sending any other command.

The data color coding is fixed to 18-bit in reading function. Please see section 8.3.4.9 “ Read

Memory Data Color Coding” for color coding (18-bit cases), when there is used 8, 9, 16 and 18-
bit data lines for image data.

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
Power On Sequence | Contents of memory is set randomly

S/W Reset Contents of memory is not cleared

H/W Reset Contents of memory is not cleared
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7.1.23 partial area (30h)

30h partial area
Inst/ Para | W/R D7 D6 D5 D4 D3 D2 Dl DO HW RST
partial area w 0 0 1 0 0 0 0 (30h)
1¥parameter | W paset_sr[15:8] 00h
2"parameter | W paset_sr[7:0] 00h
3"parameter | W paset_er[15:8] 01h
4®parameter | W paset_er[7:0] 3Fh
This command defines the partial mode’s display area.
There are 4 parameters associated with this command, the first defines the Start Row
(paset_sr[15:0]) and the second the End Row (paset_er[15:0]), as illustrated in the figures below.
paset_sr[15:0] and paset_er[15:0] refer to the Frame Memory row address counter.
If End Row > Start Row, when MADCTL ml="1"
End row
paset_er[15:0] Non-display area
i
I
|
i Partial display area
|
paset sr[15:0]
Start row Non-display area
If End Row > Start Row, when MADCTL ml="0’
Start row
Description Non-display area
paset_sr[15:0]
a
\
: /" Partial display area
v |/
paset_er[15:0]
Non-display area
End row
If End Row < Start Row, when MADCTL ml="0’
End row ¥ ‘P Partial display area
paset_er[15:0] B
Non-display area
paset_sr[15:0]
: N
Start row l : J& Partial display area
If End Row = Start Row then the Partial Area will be one row deep.
Restriction | paset sr[15:0] and paset _er[15:0] cannot be 0000h nor exceed 013Fh.
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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
paset_sr[15:0] paset_er[15:0]
Default Power On Sequence 0000h 013Fh
S/W Reset 0000h 013Fh
H/W Reset 0000h 013Fh
Flow Chart
7.1.24 vertical scrolling (33h)
33h vertical scrolling
Inst / Para W/R D7 D6 D5 D4 D3 D2 DI DO HW RST
vertical scrolling W 0 0 1 1 0 0 1 1 (33h)
1*parameter W vscrdef tfa[15:8] 00h
2"parameter W vscrdef tfa[7:0] 00h
3"parameter W vscrdef vsa[15:8] 01h
4®parameter W vscrdef vsa[7:0] 40h
5"parameter W vscrdef bfa[15:8] 00h
6"parameter W vscrdef bfa[7:0] 00h
This command defines the Vertical Scrolling Area of the display.
When MADCTL ml = ‘0’
The ISt&anparameter vscrdef tfa[15:0] describes the Top Fixed Area (in No. of lines from
Top of the Frame Memory and Display).
Description The 3 &4 parameter vscrdef vsa[15:0] describes the height of the Vertical Scrolling Area

(in No. of lines of the Frame Memory [not the display] from the Vertical Scrolling Start
Address). The first line read from Frame Memory appears immediately after the bottom most

line of the Top Fixed Area.
th
The 5 & 6 parameter vscrdef bfa[15:0] describes the Bottom Fixed Area (in No. of lines

from Bottom of the Frame Memory and Display). vscrdef tfa[15:0], vscrdef vsa[15:0] and
vscrdef bfa[15:0] refer to the Frame Memory Line Pointer.
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(0.0)

s
vscrdef tfa[15: ]7 -+-t4— First Line Read from
Ay ) - Frame Memary

Scroll Area q:.-:: ‘-

vserdef bfa|15:0]—s
Bottom Fixed Area
When MADCTL ml = ‘1’

st nd
The 1 &2 parameter vscrdef tfa[15:0] describes the Top Fixed Area (in No. of lines

from Bottom of the Frame Memory and Display).
rd th

The 3 &4 parameter vscrdef vsa[15:0] describes the height of the Vertical Scrolling Area
(in No. of lines of the Frame Memory [not the display] from the Vertical Scrolling Start
Address). The first line read from Frame Memory appears immediately after the top most
line ofh the }’ll“op Fixed Area.

t t

The 5 &6 parameter vscrdef bfa[15:0] describes the Bottom Fixed Area (in No. of lines
from Top of the Frame Memory and Display).

0,0)

Bottom Fixed Area -----r-y’ e
vscrdef bfa[15:0]-—+ _

Scroll Area (-

. - First Line Read from

vserdef tfa[15:0]— 1+ " Frame Mamory
Top Fixed Area "
See also Section 8.2.2.2 and 8.2.2.3 for details of Vertical Scroll Mode and Vertical

Scroll example.

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
vscrdef tfa[15:0] vscrdef vsa[15:0] vscrdef bfa[15:0]
Default Power On Sequence 0000h 0140h 0000h
S/W Reset 0000h 0140h 0000h
H/W Reset 0000h 0140h 0000h
Flow Chart

NewVision
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7.1.25 tearing effect line off (34h)

34h tearing effect line off
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO | HWRST
tearing effect line off w 0 0 1 1 0 1 0 0 (34h)
parameter No Parameter
. This command is used to turn OFF (Active Low) the Tearing Effect output signal from the
Description . .
TE signal line.
Restriction This command has no effect when tearing effect output is already off.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availabilit
vatablity 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 Off
S/W Reset Off
H/W Reset Off
Legend I
___;::om mand I
(" TE Line Output ™ —
o ON s
) Parameter
o o ™,
."\\\\_Di:—'irrlﬂy |
Flow Chart —
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7.1.26 tearing effect line on (35h)

35h tearing effect line on
Inst / Para W/R D7 D6 D5 D4 D3 D2 Dl DO HW RST
tearing effect line on Y 0 0 1 1 0 1 0 1 (35h)
parameter W X X X X X X X tem 00h
This command is used to turn on the Tearing Effect output signal from the TE signal line.
This output is not affected by changing MADCTL bit ml.
The Tearing Effect Line On has one parameter, which describes the mode of the Tearing
Effect Output Line.
When tem =’0’: The Tearing Effect output line consists of V-Blanking information only:
< Tvdl * Tvdh ,II
Vertical ‘tim FL
I I I
Description ! : !
When tem =’1": The Tearing Effect output Line consists of both V-Blanking and H-
Blanking information:
:= TV(“ =:= Tvdh =:
| |
Vertical time scale / I 5
| ‘ ‘ f :
Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will
be active Low.
Restriction This command has no effect when tearing effect output is already on.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Re_glst'er 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
S/W Reset 00h
H/W Reset 00h

7.1.27 MADCTL(memory data access control) (36h)

36h MADCTL(memory data access control)

Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
MADCTL(memory |y 0 0 1 1 0 1 1 0 (36h)
data access control)

parameter W my mx mv ml bgr mh X X 00h

Description This command defines read/write scanning direction of frame memory.
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Bit | name Description

D7 | my | Page Address Order
D6 [ mx | Column Address Order
D5 | mv | Page/Column Order
D4 | ml | Line Address Order
D3 | bgr | RGB/BGR Order

D2 | mh | Reserved

-Bit Assignment
Bit D7- Page Address Order
“0” = Top to Bottom (When MADCTL D7="0").
“1” = Bottom to Top (When MADCTL D7="1").
Bit D6- Column Address Order
“0” = Left to Right (When MADCTL D6="0").
“1” = Right to Left (When MADCTL D6="1").
Bit D5- Page/Column Order
“0” = Normal Mode (When MADCTL D5="0").
“1” = Reverse Mode (When MADCTL D5="1")
Bit D4- Line Address Order
“0” = LCD Refresh Top to Bottom (When MADCTL D4="0")
“1” = LCD Refresh Bottom to Top (When MADCTL D4="1")
Bit D3- RGB/BGR Order
“0” =RGB (When MADCTL D3="0")
“1”=BGR (When MADCTL D3="1")

Top-Lefi(0,0) Memory Top-Left(0,0) Display
[ [ SentFist > [
Caiy__—>

Sent Last =

Top-Left(0.0) Memory Top-Left(0,0) Display

SentLast >
A

[Sead >

Sent 2n
SentFist >

BGR ="" BGR =]"

ml=" On

ml=" 17

Elcln RG‘-B___RGB Elcle Rc.l-B___m

SIGL SIG2 SIG240 SIG] SIG2 SIG240

. l ! ! ' .

N e g - w e
Rllad Gl --- BlA )| |RLE RIED-— Gl

LCD panel LCD pamel
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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
Availabili
vatlability 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
S/W Reset no change
H/W Reset 00h
I
MADCTL I l
I Parameter
/ / l
I N\
I <Display | l
Flow Chart v I - <
pararneter I l
D[7:0] I
I < Mode ) l
—
I Sequential I
transter
L

7.1.28 vertical scrolling start address (37h)

37h vertical scrolling start address
Inst / Para W/R D7 D6 D5 D4 D3 D2 Dl DO HW RST
vertical scrolling
start address w 0 0 1 1 0 1 1 (37h)
1*parameter w vscrdef vsp[15:8] 00h
2"parameter W vscrdef vsp[7:0] 00h
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This command is used together with Vertical scrolling (33h).
These two commands describe the scrolling area and the scrolling mode.
The Vertical scrolling start address command has one parameter which describes which
line in the Frame Memory will be written as the first line after the last line of the Top
Fixed Area on the display as illustrated below:
When ml="0’
Example:
When Top Fixed Area = Bottom Fixed Area = 00, vertical scrolling area = 320 and
vscrdef vsp = “3’.

©0_ Memor Sean

5 address
-

Display

vserdef vsp[15:0]—>

Scroll start address

Description =l
319
When ml="1"
Example:
When Top Fixed Area = Bottom Fixed Area = 00, vertical scrolling area = 320 and
vscrdef vsp = “3°.
(l].ﬂl\ Memory Scan address Disp|ay
vscrdef vsp[15:0]—»
Scroll start address
0319 )
Note: When new pointer position and picture data are sent, the result on the display will
happen at the next panel scan to avoid tearing effect.
Vscrdef vsp refers to the Frame Memory line pointer.
Since the value of the vertical scrolling start address is absolute (with reference to the
Restriction frame memory), it must not enter the fixed area (defined by vertical scrolling (33h)-
otherwise undesirable image will be displayed on the panel).
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Re.glst? 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 0000h
S/W Reset 0000h
H/W Reset 0000h
Flow Chart
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7.1.29 idle mode off (38h)

38h idle mode off
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
idle mode off W 0 0 1 1 1 0 0 0 (38h)
parameter No Parameter
This command is used to recover from idle mode on.
D i In the idle off mode
escription
P 1. LCD can display 65k or 262k colors.
2. Normal frame frequency is applied.
Restriction This command has no effect when module is already in idle off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availabilit
vatablity 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 | Idle mode off
S/W Reset Idle mode off
H/W Reset Idle mode off
r— — —
I Legend ) |
- I _!_l;ommand l
(\ Idle on mode I )
I
|_7{_7{;I;)MOFF w | /’ﬁ |
i Display )
\ )
Flow Chart _ v | 1
- Idle off mode ) I I
b e ) |
I - ]
I Sequential l
transter
| [_ 1
New Vision Microelectronics Inc. 72




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

7.1.30 idle mode on and other mode off (39h)

39h idle mode on and other mode off
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
idle mode on and
other mode off W 0 0 1 1 1 0 0 1 (39h)

parameter No Parameter
This command is used to enter into idle mode on.
There will be no abnormal visible effect on the display mode change transition.
In the idle on mode,
1. Color expression is reduced. The colors using MSB of each R,G and B in the Frame
Memory, 8 color depth data is displayed.
2. 8-Color mode frame frequency is applied.
3. Exit from idle mode on by idle mode off (38h) command.
vien vl .
y Pannel Display
Description
Color | R5SR4R3 R2RI1I RO | G5G4 G3 G2 G1 GO | B5B4 B3 B4 B1 B0
Black OxxxXX 0xxxXXX 0xxxXXX
Blue 0xxXXX 0xxXXX 1xxxXX
Red Ixxxxx 0xxxXXX 0xxxXX
Magenta 1xxxxX OxxxxX Ixxxxx
Green 0xxXXX 1xxxXX 0xxXXX
Cyan 0xxxXX 1xXXXX 1xxXXXX
Yellow IXXXXX IXXXXX 0xxXXXX
White 1xXxxXX 1xxxxx 1xxxXX
Restriction This command has no effect when module is already in idle on 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
Default Power On Sequence | Idle mode off
S/W Reset Idle mode off
H/W Reset Idle mode off
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Flow Chart

< Idle off mode

Idle on mode

\\ /

C ooona |

\
\

—

l
|
I
|
|
|
I
I
|
l
|
|

Legend

Command

Sequential
transter
T

/ N

Parameter

7.1.31 interface pixel format (3Ah)

3Ah interface pixel format
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
interface pixel format w 0 0 1 1 1 0 1 0 (3Ah)
1*'Parameter W X dpi[2:0] X dbi[2:0] 66h
dpi[2:0] is the pixel format select of RGB interface.
dbi[2:0] is the pixel format of system interface. If using RGB interface, serial interface
must be selected.
dpi[2:0] RG]?Oirrrlrtleartface dbi[2:0] systegrirr;;etrface
0]JO]O reserved 0]JO]O reserved
01011 reserved 0]Jo]1 reserved
Description oJj1]o reserved oJl1]o reserved
0] 1 1 reserved 0]1 1 reserved
1Jo]o reserved 10O reserved
1011 16 bits/pixel 1jJ0]1 16 bits/pixel
1 1160 18 bits/pixel 1 110 18 bits/pixel
1 1 1 reserved 1 1 1 reserved

“X” =Don’t care.
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Restriction There is no visible effect until the Frame Memory is written to.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Re'gist’e? 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 66h
S/W Reset No change
H/W Reset 66h
Example:
'r Legend i
16 Bit/Pixal Mode l i
. / Parameter / i
. _ | |
Flow Chart intetface pixel format i :

/

110

/

18 Bit/Pixel Mode

=l

Action

aguential
transfer

NewVision
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7.1.32 write memory continue (3Ch)

3Ch

write memory continue

Inst / Para

W/R D7 D6 D5 D4 D3 D2 Dl DO HW RST

write memory
continue

W 0 0 1 1 1 1 0 0 (3Ch)

Description

This command transfers image data from the host processor to the display module’s frame
memory continuing from the pixel location following the previous write memory continue or
memory write command.

If mv="0":

Data is written continuing from the pixel location after the write range of the previous memory
write or write memory continue. The column register is then incremented and pixels are written
to the frame memory until the column register equals the end column (caset ec) value. The
column register is then reset to caset sc and the page register is incremented. Pixels are written
to the frame memory until the page register equals the end page (paset ep) value and the
column register equals the caset_ec value, or the host processor sends another command. If the
number of pixels exceeds (caset ec-caset sct1)*( paset ep-paset sp+1) the extra pixels are
ignored.

fmv="1":

Data is written continuing from the pixel location after the write range of the previous memory
write or write memory continue. The page register is then incremented and pixels are written to
the frame memory until the page register equals the end page (paset ep) value. The page
register is then reset to paset_sp and the column register is incremented. Pixels are written to the
frame memory until the column register equals the end column (caset_ec) value and the page
register equals the paset_ep value, or the host processor sends another command. If the number
of pixels exceeds (caset_ec-caset_sc+1)*(paset ep-paset sp+1) the extra pixels are ignored.

Restriction

A memory write should follow a column address set or page address set to define the write
address. Otherwise, data written with write memory continue is written to undefined addresses.

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

Power On Sequence | Contents of memory is set randomly

S/W Reset Contents of memory is not cleared

H/W Reset Contents of memory is not cleared
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7.1.33 read memory continue (3Eh)

3Eh read memory continue
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
read memory R 0 0 1 1 1 1 1 0 (3Eh)
continue
This command transfers image data from the display module’s frame memory to the MPU. The
image data continues from the pixel location following the previous read memory continue or
memory read command.
fmv="0":
Pixels are read continuing from the pixel location after the read range of the previous memory
read or read memory continue. The column register is then incremented and pixels are read from
the frame memory until the column register equals the end column (caset_ec) value. The column
register is then reset to caset _sc and the page register is incremented. Pixels are read from the
Description frame memory until the page register equals the end page (paset ep) value and the column
register equals the caset ec value, or the MPU sends another command.
Ifmv="“1":
Pixels are read continuing from the pixel location after the read range of the previous memory
read or read memory continue. The page register is then incremented and pixels are read from
the frame memory until the page register equals the end page (paset ep) value. The page
register is then reset to paset_sp and the column register is incremented. Pixels are read from the
frame memory until the column register equals the end column (caset_ec) value and the page
register equals the paset_ep value, or the MPU sends another command.
Restriction Regardless of the color mode set in interface pixel format, the pixel format returned by read
memory continue is always 18-bit so there is no restriction on the length of data.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availabili .
vatlability 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 | Contents of memory is set randomly
S/W Reset Contents of memory is not cleared
H/W Reset Contents of memory is not cleared
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7.1.34 set tear scanline (44h)

44h set tear scanline
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
set tear scanline W 0 1 0 0 0 1 0 0 (44h)
1*'Parameter W X X X X X X X sts[8] 00h
2"parameter W sts[7:0] 00h
This command turns on the display module’s tearing effect output signal on the TE signal line
when the display module reaches line sts.
The TE signal is not affected by changing mv.
The tearing effect line on has one parameter that describes the tearing effect output line mode.
The tearing effect output line consist of V-blanking information only.
- T b T
Description Vertical ti w m
I I I
Note:
That set tear scanline with sts = ‘0’ is equivalent to tearing effect line on with tear_ mode= ‘0’.
The tearing effect output line shall be low when the display module is in sleep mode.
“X” =Don’t care.
This command takes affect on the frame following the current frame. Therefore, if the tear
Restriction effect (TE) output is already on, the TE output shall continue to operate as programmed by the
previous tearing effect line on or set tear scanline command until the end of the frame.
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
Status Default Value
Default Power On Sequence 0000h
S/W Reset 0000h
H/W Reset 0000h
Flow Chart
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7.1.35 get tear scan line (45h)

45h get tear scan line
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 | DO [ HW RST
get tear scan line R 0 1 0 0 0 1 0 1 (45h)
1*Parameter R X X X X X X gts[9:8] 00h
2"parameter R gts[7:0] 00h
The display module returns the current scanline gts, used to update the display device. The
total number of scanlines on a display device is defined as VSYNC+VBP+VACT+VFP. The
Description first scanline is defined as the first line of V Sync and is denoted as Line 0.When in sleep in
mode, the value returned by get scanline is undefined.
“X” =Don’t care.
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
Status Default Value
Default Power On Sequence 0000h
S/W Reset 0000h
H/W Reset 0000h
Flow Chart
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7.1.36 read idd3 (D3h)

D3h read idd3
Inst/ Para | W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
readidd3 | R 1 1 0 1 0 0 1 1 (D3h)
"parameter]{ R id[23:16] 00h
2"parameter | R id[15:8] 31h
3"parameter | R id[7:0] 35h
Description IilElzs;ga]ldL léy]tae r;e(fgflrll:/?lj;)ei;slg-splay identification information.
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, Idlc Mode OfF, Sleep Out | Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence
S/W Reset
H/W Reset
Flow Chart
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7.1.37 read display id 1 (DAh)

DAh read display id 1
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
read display id 1 R 1 1 0 1 0 1 0 (DAh)
1*parameter R id[23:16] 00h
Description id[23:16]:LCD module/driver ID.
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
Status Default Value
Default Power On Sequence 00h
S/W Reset 00h
H/W Reset 00h
T ———————————-
Legend
T
RODIDT MEBU J,f"r Parameter ’.-"r
---------¢ --------- 1-)1:1:# Display
Flow Chart

/

Dummy Read
151 parameter: Send ul [23:16]

Action

Sequeantial

transfar
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7.1.38 read display id 2 (DBh)

DBh read display id 2
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
read display id 2 R 1 1 0 1 0 1 1 (DBh)
1*parameter R id[15:8] 31h
Description 1d[15:8]:LCD module/driver ID.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availabili
vatlability 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 31h
S/W Reset 31h
H/W Reset 31h
Legend
P
RODIDZ
LT ' ,.-"! Parameater ‘,-"r
Flow Chart

/

Dummy Read
15! parameter; Send ul [15:8]

Sequantial

transfar
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7.1.39 read display id 3 (DCh)

DCh read display id 3
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
read display id 3 R 1 1 0 1 1 1 0 0 (DCh)
1*parameter R id[7:0] 35h
Description id[7:0]:LCD module/driver ID.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availabili
vatlabriity Partial Mode On, Idlc Mode OfF, Sleep Out | Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default Value
Default Power On Sequence 35h
S/W Reset 35h
H/W Reset 35h
P
Legend
T
RDDID3 MPU f"r Parameter ’,-"r
T oo o

Dummy Read
150 parameter: Send id [T0]

/

o

Sequential

transtar
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7.2 Private command

When enter read/write private register,need send 06h, 07h to FDh register; When exit read/write private

register,need send fah, fbh to FDh register.

Instruction vlz/ D7 D6 D5 D4 D3 D2 D1 DO HW RST
RW 0 1 1 0 0 0 0 0 (60h)
osc setting RW X X X osc_trim[4:0] 10h
RW div3_duty X X X 1 0 0 0 08h
RW 0 1 1 0 0 0 0 1 (61h)
dvdd setting
RW X X X X X X dvdd _vs[1:0] 0lh
RW 0 1 1 0 0 1 1 (63h)
RW 1 0 vgl_set[2:0] 0 0 1 91h
vel setting RW X X X X 0 0 1 0 02h
RW X 0 1 1 X 0 0 1 31h
RW X X X X 0 0 0 0 00h
RW 0 1 1 0 0 1 0 0 (64h)
RW X 0 vgh_set[2:0] 0 0 1 2%h
vgh setting RW X X 1 0 0 0 1 0 22h
RW X 0 1 0 X 1 0 0 24h
RW X X X X 0 0 0 0 00h
RW 0 1 1 0 0 1 0 1 (65h)
RW 1 avdd btvs[1:0] 1 1 avcl btvs[1:0] 1 BSh
mv setting (avel, gy 1 1 X X 0 0 1 X C2h
avdd)
RW X 0 0 1 X 0 1 1 13h
RW X X X X 0 0 0 0 00h
RW 0 1 1 0 0 1 1 0 (66h)
vdds trim
RW X X X X X vdds_res_trim[2:0] 04h
RW 0 1 1 0 1 o | o | o (68h)
RW X X vmf[5:0] 00h
gamma ref 1 RW X X vemp[5:0] 1Ch
RW X vth[6:0] 13h
RW X vth2[6:0] 13h
RW 1 0 1 1 0 0 0 0 (BOh)
ROB interface control RW bypasz_mod rem[1:0] X vspl hspl dpl epl 40h
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Instruction W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
RW 1 0 1 1 0 0 0 1 (B1h)
frame ratel (normal) RW fr1_h[5:0] fr1_div[1:0] 92h
RW X X X frl_v[4:0] 0Bh
RW ] 0 1 1 o | o T (B2h)
frame rate2 (partial) RW fr2_h[5:0] fr2_div[1:0] 92h
RW X X X fr2_v[4:0] 0Bh
RW 1 1 1| o [ o | (B3h)
frame rate3 (8-color) RW fr3_h[5:0] fr3_div[1:0] 92h
RW X X X fr3_v[4:0] 0Bh
' RW 1 0 1 1 0 1 T (B4h)
display pol control
RW X X X X X X dinv[1:0] 0lh
RW 1 0 1 1 0 1 0 | 1 (B5h)
RW X vip[6:0] 02h
blanking porch RW X vbp[6:0] 02h
RW X hfp[6:0] 0Ah
RW X hbp[6:0] 14h
RW ] o | 1 1 0 1 1 0 (B6h)
RW isc[3:0] X X ptg pts 22h
display function RW rev gs ss sm X X X no?;:j(lfb 00h
RW X X nl[5:0] 27h
RW 1 0 1 1 0 1 1 1 (B7h)
entry mode set
RW X X X X X gon dte X 06h
RW 1 1 1 0 0 0 0 0 (EOh)
RW X X X pkp0[4:0] 0Bh
RW X X X pkp1[4:0] 17h
RW X X X pkp2[4:0] 06h
gamma positive 1
RW X X X pkp3[4:0] 10h
RW X X X pkp4[4:0] 05h
RW X X X pkp5[4:0] 12h
RW X X X pkp6[4:0] 0Ah
RW 1 1 1 0 ‘ 0 ‘ 0 ‘ 0 | 1 (Elh)
gamma positive 2 RW X prp0[6:0] 1Bh
RW X prp1[6:0] 5Ah
RW 1 1 1 o | o | o [ 1 | o (E2h)
RW X X vrp0[5:0] 0Ah
RW X X vrpl[5:0] 2Eh
gamma positive 3 RW X X vrp2[5:0] 27h
RW X X vrp3[5:0] 19h
RW X X vrp4[5:0] 18h
RW X X vrp5[5:0] 2Bh
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Instruction WRX D7 D6 D5 D4 D3 D2 D1 DO HW RST

RW 1 1 1 0 0 0 1 1 (E3h)

RW X X X pkn0[4:0] 0Ch

RW X X X pkn1[4:0] 1%h

. RW X X X pkn2[4:0] OFh

gamma negative 1

RW X X X pkn3[4:0] 1%h

RW X X X pkn4[4:0] 08h

RW X X X pkn5[4:0] 13h

RW X X X pkn6[4:0] 13h
RW 1 1 1 0 0 1 0 0 (E4h)

gamma negative 2 | RW X prn0[6:0] 1Bh
RW X prnl[6:0] 5Ah

RW 1 1 bl oo | o [ 1 [ o | (ESh)

RW X X vrn0[5:0] 0Ah

RW X X vrnl[5:0] 22h

gamma negative 3 | RW X X vrn2[5:0] 20h
RW X X vrn3[5:0] 13h

RW X X vrn4[5:0] 0Ch

RW X X vrn5[5:0] 2Bh

RW 1 1 1 1 0 ‘ 0 ‘ 0 | 0 (FOh)

Frame rate 4

RW src_v[3:0] src_h[3:0] 48h

RW 1 1 1 1 0 1 1 0 (F6h)

RW my_eor mx_eor mv_eor 0 bgr_eor 0 0 V\;edEm 0%

interface control Iy o X X epf]1:0] X X mdt[1:0] 10h
RW spl;HZ()vg;rg X endian X dm([1:0] rm rim 00h
w 1 1 1 1 1 1 0 1 (FDh)

private access W private_access[15:8] 00h
w private_access[7:0] 00h
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7.2.1 osc setting (60h)

60h osc setting
Inst / Para W/R D7 D6 | DS D4 D3 D2 D1 DO HW RST
osc setting | RW 0 1 1 0 0 0 0 0 (60h)
1*parameter RW X X X osc_trim[4:0] 10h
2" Parameter | RW [ div3 duty | X | X X |t [ 0o [ o | 0 08h

div3_duty: When div3_duty= °0’: OSC three points frequency clock duty cycle 67%. When
div3_duty= ‘1’: OSC three points frequency clock duty cycle 33%.
osc_trim[4:0]:oscillator trimming.

Osc_trim[4:0] Freq(MHz) Osc_trim[4:0] | Freq(MHz)

00000 4.06 10000 15.07
00001 8.52 10001 15.52
00010 8.97 10010 15.89
00011 9.42 10011 16.26
00100 9.83 10100 16.79
o 00101 10.28 10101 17.08
Description 00110 10.77 10110 17.49
00111 11.18 10111 17.98
01000 11.55 11000 18.27
01001 12.04 11001 18.64
01010 12.49 11010 19.13
01011 12.94 11011 19.50
01100 13.31 11100 19.87
01101 13.76 11101 20.28
01110 14.21 11110 20.68
01111 14.62 11111 21.09
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 1008h
S/W Reset no change
H/W Reset 1008h
Flow Chart
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7.2.2 dvdd setting (61h)

61h dvdd setting
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
dvdd setting RW 0 1 1 0 0 0 0 1 (61h)
parameter RW X X dvdd wvs[1:0] 01h
dvdd vs[1:0]:DVDD setting is as below:
dvdd vs[1:0] | DVDD
L 00 1.65V
Description 01 75V
10 1.83V
11 1.94V
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 01h
S/W Reset no change
H/W Reset 01h
Flow Chart
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7.2.3 vgl setting(63h)

63h vgl setting
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
vgl setting RW 0 1 1 0 0 0 1 1 (63h)
1** parameter RW 1 0 vgl set[2:0] 0 0 1 91h
2" parameter | RW X X X X 0 0 1 0 02h
3"“parameter | RW | X 0 1 1 X 0 0 1 31h
4"parameter | RW X X X X 0 0 0 0 00h
vgl set[2:0]:VGL voltage Setting.
vgl set[2:0] VGL(V)
000 -10.875
001 -10.5
Description 010 -10.125
011 -9.7
100 -10.85
101 -8.875
110 -8.5
111 -8.1
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
S/W Reset
H/W Reset
Flow Chart
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7.2.4 vgh setting (64h)

64h vgh setting
Inst / Para WR | D7 D6 D5 D4 D3 D2 D1 DO HW RST
vgh setting | RW 0 1 1 0 0 1 0 0 (64h)
1™parameter | RW X 0 vgh_set[2:0] 0 0 1 29h
2"parameter | RW | X X 1 0 0 0 1 0 22h
3"parameter | RW X 0 1 0 1 0 0 24h
4"parameter | RW | X X X X 0 0 0 0 00h
Vgh set[2:0]: VGH voltage setting
vgh set[2:0] VGH(V)
000 13
001 13.3
Description 010 13.6
011 13.9
100 14.5
101 14.9
110 15.25
111 15.68
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
S/W Reset
H/W Reset
Flow Chart
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7.2.5 mv setting (avcl, avdd) (65h)

65h mv setting (avcl, avdd)
Inst / Para WR D7 D6 D5 D4 D3 D2 D1 DO HW RST
mv setting | RW 0 1 0 0 1 0 1 (65h)
1*parameter | RW 1 avdd_btvs[1:0] 1 1 avcl btvs[1:0] 1 B%h
2"parameter | RW 1 1 X X 0 0 1 X C2h
3"parameter | RW X 0 0 1 X 0 1 1 13h
4‘hparameter RW X X X X 0 0 0 0 00h
avdd btvs[1:0]/ avel btvs[1:0]: AVDD/AVCL setting is as below.
avdd_ avdd_ avel_ avel
Description btvs[1:0] AVDD btvs[1:0] AVDD btvs[1:0] AVCL btvs[1:0] AVEL
00 6.20V 10 6.60V 00 -4.40V 10 -4.80V
01 6.40V 11 6.80V 01 -4.60V 11 -5.00V
Restriction | -
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Rebglst'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
Status Default Value
Default Power On Sequence
S/W Reset
H/W Reset
Flow Chart
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7.2.6 vdds trim (66h)

66h vdds trim
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO | HWRST
vdds trim RW 0 1 1 0 0 1 1 0 (66h)
parameter RW X X X X X vdds_res_trim[2:0] 04h
vdds_res_trim[2:0]: VDDS setting is as below:
vdds_res_trim[2:0] VDDS
000 1.77V
001 1.86V
010 1.95V
Description o1l 506V
100 2.17V
101 230V
110 245V
111 2.62V
Restriction -
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
Availability 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
Status Default Value
Default Power On Sequence 04h
S/W Reset no change
H/W Reset 04h
Flow Chart
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7.2.7 gammaref 1 (68h)

68h gamma ref 1
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
gam”{‘a ref | qw | 0 1 1 0 1 0 0 0 (68h)
1*"parameter | RW X X vmf[5:0] 00h
2"parameter | RW X X vemp[5:0] 1Ch
3"parameter | RW X vrh[6:0] 13h
4®parameter | RW X vrh2[6:0] 13h
vmf[5:0]: add an offset to vemp(for optimum display quality).
vmf[5:0] Offset vmf[5:0] Offset
011111b 31 111111b -1
011110b 30 111110b -2
000010b 2 100010b -30
000001b 1 100001b -31
000000b 0 100000b -32
vemp[5:0]:Set the relative of VCOM.
vemp([5:0] | VCOM | vemp[5:0] | VCOM | vemp[5:0] | VCOM | vemp[5:0] | VCOM
0 0.3 16 0.72 32 1.12 48 1.53
1 0.32 17 0.74 33 1.15 49 1.56
2 0.35 18 0.76 34 1.18 50 1.58
3 0.37 19 0.79 35 1.2 51 1.6
Description 4 0.4 20 0.81 36 1.22 52 1.62
5 0.42 21 0.84 37 1.26 53 1.66
6 0.45 22 0.87 38 1.29 54 1.69
7 0.48 23 0.89 39 1.31 55 1.71
8 0.5 24 091 40 1.33 56 1.74
9 0.52 25 0.94 41 1.36 57 1.76
10 0.56 26 0.97 42 1.38 58 1.79
11 0.58 27 0.99 43 1.4 59 1.81
12 0.61 28 1.02 44 1.42 60 1.84
13 0.63 29 1.05 45 1.46 61 1.87
14 0.66 30 1.07 46 1.49 62 1.9
15 0.7 31 1.09 47 1.51 63 1.92
Note: VCOM = vemp[5:0] + vinf[5:0] < 1.875.
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vrh[6:0]: Set VAP voltage level.

vrh[6:0] VAP (V) vrh[6:0] VAP (V)
00h 3.55+(vcom+vcom offset) 15h 4.6+(vcom+vcom offset)
01h 3.6+(vcom+vcom offset) 16h 4.65+(vcom+vcom offset)
02h 3.65+(vcom+vcom offset) 17h 4.7+(vcom+vcom offset)
03h 3.7+(vcom+vcom offset) 18h 4.75+(vcom+vcom offset)
04h 3.75+(vcom+vcom offset) 19h 4.8+(vcom+vcom offset)
05h 3.8+(vcom+vcom offset) 1Ah 4.85+(vcom+vcom offset)
06h 3.85+(vcom+vcom offset) 1Bh 4.9+(vcom+vcom offset)
07h 3.9+(vcom+vcom offset) 1Ch 4.95+(vcom+vcom offset)
08h 3.95+(vcom+vcom offset) 1Dh 5+(vcom+vcom offset)
09h 4+(vcom+vcom offset) 1Eh 5.05+(vcom+vcom offset)
0Ah 4.05+(vcom+vcom offset) 1Fh 5.1+(vcom+vcom offset)
0Bh 4.10 +(vcom+vcom offset) 20h 5.15+(vcom+vcom offset)
0Ch 4.15+(vcom+vcom offset) 21h 5.2+(vcom+vcom offset)
0Dh 4.2+(vcom+vcom offset) 22h 5.25+(vcom+vcom offset)
OEh 4.25+(vcom+vcom offset) 23h 5.3+(vcom+vcom offset)
OFh 4.3+(vcom+vcom offset) 24h 5.35+(vcom+vcom offset)
10h 4.35+(vcom+vcom offset) 25h 5.4+(vcom+vcom offset)
11h 4.4+(vcom+vcom offset) 26h 5.45+(vcom+vcom offset)
12h 4.45+(vcom+vcom offset) 27h 5.5+(vcom+vcom offset)
13h 4.5+(vcom+vcom offset) 28h~3Fh Reserved
14h 4.55+(vcom+vcom offset) -- --

Vrh2[6:0]: Set VAN voltage level.

vrh2[6:0] VAN (V) vrh2[6:0] VAN (V)
00h -3.55+(vcom+vcom offset) 15h -4.6+(vcom+vcom offset)
01h -3.6+(vcom+vcom offset) 16h -4.65+(vcom+vcom offset)
02h -3.65+(vcom+vcom offset) 17h -4.7+(vcom+vcom offset)
03h -3.7+(vcom+vcom offset) 18h -4.75+(vcom+vcom offset)
04h -3.75+(vcom+vcom offset) 19h -4.8+(vcom+vcom offset)
05h -3.8+(vcom+vcom offset) 1Ah -4.85+(vcom+vcom offset)
06h -3.85+(vcom+vcom offset) 1Bh -4.9+(vcom+vcom offset)
07h -3.9+(vcom+vcom offset) 1Ch -4.95+(vcom+vcom offset)
08h -3.95+(vcom+vcom offset) 1Dh -5+(vcom+vcom offset)
09h -4+(vcom+vcom offset) 1Eh -5.05+(vcom+vcom offset)
0Ah -4.05+(vcom+vcom offset) 1Fh -5.1+(vcom+vcom offset)
0Bh -4.10 +(vcom+vcom offset) 20h -5.15+(vcom+vcom offset)
0Ch -4.15+(vcom+vcom offset) 21h -5.2+(vcom+vcom offset)
0Dh -4.2+(vcom+vcom offset) 22h -5.25+(vcom+vcom offset)
OEh -4.25+(vcom+vcom offset) 23h -5.3+(vcom+vcom offset)
OFh -4.3+(vcom+vcom offset) 24h -5.35+(vcom+vcom offset)
10h -4.35+(vcom+vcom offset) 25h -5.4+(vcom+vcom offset)
11h -4.4+(vcom+vcom offset) 26h -5.45+(vcom+vcom offset)
12h -4.45+(vcom+vcom offset) 27h -5.5+(vcom+vcom offset)
13h -4.5+(vcom+vcom offset) 28h~3Fh Reserved
14h -4.55+(vcom+vcom offset) -- --

Note:

Vcom default value is 1ch( Vcom = 1.0V)
Vcom offset value is 00h(Vcom offset = 0 step)

‘X’: Don’t care.

Restriction
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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
Status Default Value
Default Power On Sequence
S/W Reset
H/W Reset
Flow Chart

NewVision
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7.2.8 RGB interface control (BOh)

BOh RGB interface control
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO | HW RST
RGB interface | 5y | 0 1 | 0 0 0 0 (BOh)
control
parameter RW bypass_mode rcm[1:0] X vspl | hspl dpl epl 40h
Set the operation status of display interface. The setting becomes effective as soon as the
command is seted.
Bit Description Value Comment
bypass mode Select the display data 0 direct to shift register
YPass_ bypass 1 through memory
. 0 Low level sync clock
vspl VSYNC polarity 1 High level sync clock
. 0 Low level sync clock
hspl HSYN | -
P SYNC polarity 1 High level sync clock
. 0 data fetched at the rising time
dpl Dot clock polarity 1 data fetched at the falling time
Description enl DE polarit 0 High enable for RGB interface
P P Y 1 Low enable for RGB interface
rcm[1:0]:RGB interface enable mode selection.
rcm[1:0] Mode
00 )
system interface
01
10 RGB DE mode
11 RGB SYNC mode
“X” =Don’t care.
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 40h
S/W Reset 40h
H/W Reset 40h
Flow Chart
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7.2.9 frame ratel (normal) (B1h)

Blh frame ratel (normal)

Inst / Para W/R D7 D6 D5 D4 D3 D2 Dl DO | HWRST
frame ratel RW 1 0 1 1 0 0 0 1 (B1h)
1*parameter RW fr1_h[5:0] fr1_div[1:0] 92h
2"parameter RW X | X | X ‘ frl_v[4:0] Obh

It is adjustable frame rate in normal mode.
frl h[5:0]: Adjustable the number of clocks.
frl v[4:0]: Adjustable the number of lines.
fr1_div[1:0]:set the division ratio of the internal oscillation clock, when NV3029S’s display
operation is synchronized with internal oscillation clock. NV3029S’s internal operation is
synchronized with the frequency divided internal oscillation clock. When changing the
fr1_div[1:0] setting, the width of the reference clock for liquid crystal panel control signals is
changed.
frl div[1:0] Division Ratio Internal Operation Clock Unit
2°h0 1/1 fosc One OSC clock
2’hl 1/2 fosc 2 OSC clock
Description 2’h2 1/3 fosc 3 OSC clock
2°h3 1/4 fosc 4 OSC clock
Frame Frequency Calculation
Frame Frequency = - Fosc
frl div[1:0] x (240 +src_h + frl h[5:0]) x (320 + src_v + {r]l v[4:0])
1.Fosc:RC oscillation frequency,adjustment by osc_trim and osc_fresh.
2.src_h:row pitch during source normal work.Source current row pitch is clock number.Insure source finished
transfer and latched data when adjust the frame frequency.
3.sre_v: interval frame during normal work.
4. frl h[5:0]: Adjustable the number of clocks. frl v[4:0]:Adjustable the number of lines.
5. frl_div[1:0]: Division Ratio of clocks.
“X” =Don’t care.
Restriction
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Re.glstg 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
Status Default Value
Default Power On Sequence 920Bh
S/W Reset 920Bh
H/W Reset 920Bh
Flow Chart
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7.2.10 frame rate2 (partial) (B2h)

B2h frame rate2 (partial)

Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
frame rate2 RW 1 0 1 1 0 0 1 0 (B2h)
1*'parameter RW fr2_h[5:0] fr2 div[1:0] 92h

2"parameter RW X | X | X ‘ fr2_v[4:0] 0Bh
It is adjustable frame rate in partial mode.
Description See frame ratel(B1h) for detail description.
“X” =Don’t care.
Restriction -
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
R§g15t§ 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
Status Default Value
Default Power On Sequence 920Bh
S/W Reset 920Bh
H/W Reset 920Bh
Flow Chart
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7.2.11 frame rate3 (8-color) (B3h)

B3h frame rate3 (8-color)

Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
frame rate3 RW 1 0 1 1 0 0 1 1 (B3h)
1¥parameter RW fr3_h[5:0] fr3_div[1:0] 92h
2parameter | RW x | x | x | fr3 v[4:0] 0Bh

It is adjustable frame rate in idle mode.
Description | See frame rate1(B1h) for detail description.
“X” =Don’t care.
Restriction | -
Status Availability
) Normal Mode On, Idle Mode Off, Sleep Out Yes
Alj/z%lljlzeifit Normal Mode On, Idle Mode On, Sleep Out Yes
y 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 920Bh
S/W Reset 920Bh
H/W Reset 920Bh
Flow Chart
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7.2.12 display pol control (B4h)

B4h display pol control
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
display pol control RW 1 0 1 1 0 1 0 0 (B4h)
parameter RW X X X X X X dinv[1:0] 01h
dinv[1:0]:Set the inversion mode.
dinv [1:0] | Inversion mode
00 Column inversion
Description 01 1-dot inversion
10 2-dot inversion
11 Reserved
“X” =Don’t care.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Re.gist.e? 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 01h
S/W Reset 01lh
H/W Reset 01h
Flow Chart
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7.2.13 blanking porch (B5h)

BSh blanking porch
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
blanking porch RW 1 0 1 1 0 1 0 1 (B5h)
1*parameter RW X vip[6:0] 02h
2"parameter RW X vbp[6:0] 02h
3"parameter RW X hfp[6:0] 0Ah
4™parameter RW X hbp[6:0] 14h
vip[6:0]/vbp[6:0]:The vip[6:0] and vbp[6:0] bits specify the line number of vertical front and
back porch period respectively.
o hfp[6:0]/ hbp[6:0]:The hfp[6:0] and hbp [6:0] bits specify the dotclk number of horizontal front
Description and back porch period respectively.
Note:when rim == 1, porch size is according to clock counter, isn’t according to pixel counter.
“X” :Don’t care.
Restriction -
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
As:ii:iel:ty 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
Status Default Value
Default Power On Sequence
S/W Reset
H/W Reset
Flow Chart
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7.2.14 display function (B6h)

B6h display function
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
display function RW 1 0 1 1 0 1 1 0 (B6h)
1¥parameter RW isc[3:0] X X ptg pts 22h
2"parameter RW rev gs ss sm X X X normal black 00h
3"parameter RW X X nl[5:0] 27h
normal_black: Panel selection. normal_black="0",normal white; normal black="1",normal black.
pts: Determine source output in a non-display area in the partial display mode.
pts | Source output on non-display area
0 V63
1 Vo
ptg:Set the scan mode in non-display area.
ptg | Gate outputs in non-display area
0 normal scan
1 Interval scan
rev: xor display inversion setting.
nl[5:0]: Set the number of gate line.
nl[5:0] The number of gate line
0x00 8 gate line
0x01 16 gate line
0x02 24 gate line
Description O>'<.2.7 320 g.e;t.e line

gs: Gate scan direction.gs="0"": Gate scan direction is 0—>319;gs="1": Gate scan direction is 319
—0.

ss: selects the shift direction of outputs of the source driver. 0: Source output S1—S720; 1:
Source output S720—S1.

sm: Gate interlace mode selection.sm="0": Gate scan using interlace mode. sm="1": Gate scan
using non-interlace mode.

isc[3:0]: Specify the scan cycle of the gate driver when the ptg is seted to in non-display
area. The scan cycle can be set in odd number of frames from 0 to 31. In this case, polarity is
inverted every scan cycle.

“1”

Isc[3:0] Scan cycle (Ffrm)=60HZ

0000 0 frame -

0001 3 frame 50ms
0010 5 frame 84ms
0011 7 frame 117ms
0100 9 frame 150ms
0101 11 frame 184ms
0110 13frame 217ms
0111 15frame 251ms
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1000 17frame 284ms
1001 19frame 317ms
1010 21frame 351ms
1011 23 frame 384ms
1100 25frame 418ms
1101 27frame 451ms
1110 29 frame 484ms
1111 31frame 518ms
“X” =Don’t care.
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
S/W Reset
H/W Reset
Flow Chart
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7.2.15 entry mode set (B7h)

B7h entry mode set
Inst / Para W/R D7 D6 D5 D4 D3 D2 Dl DO HW RST
entry mode set | RW 1 0 1 1 0 1 1 1 (B7h)
parameter RW X X X X X gon dte X 06h
gon/dte: Set the output level of gate driver:
gon dte G1~G320 Gate Output
0 0 VGH
Description 0 1 VGH
1 0 VGL
1 1 Normal display
“X” : Don’t care.
Restriction -
Status Auvailability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register
Availability 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
Status Default Value
Default Power On Sequence 06h
S/W Reset 06h
H/W Reset 06h
Flow Chart
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7.2.16 gamma positive 1 (EOh)

EOh gamma positive 1
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
gamma positive 1 | RW 1 1 1 0 0 0 0 0 (EOh)
1* parameter RW X X X pkp0[4:0] 0Bh
2"parameter RW X X X pkp1[4:0] 17h
3"parameter RW X X X pkp2[4:0] 06h
4™parameter RW X X X pkp3[4:0] 10h
5"parameter RW | X X X pkp4[4:0] 05h
6"parameter RW | X X X pkp5[4:0] 12h
7"parameter RW | X X X pkp6[4:0] 0Ah
Description E‘S)h ,i’s gamrr}a adjust registers.See gamma correction section for reference.
X7 :Don’t care.
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
S/W Reset
H/W Reset
Flow Chart
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7.2.17 gamma positive 2 (E1h)

Elh gamma positive 2
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
gamma positive 2 | RW 1 1 1 0 0 0 0 1 (E1h)
1% parameter RW X prp0[6:0] 1Bh
2" parameter RW X prp1[6:0] 5Ah

E1lh is gamma adjust registers.See gamma correction section for reference.

Description “X” :Don’t care.
Restriction -
Status Availability
. Normal Mode On, Idle Mode Off, Sleep Out Yes
Ai?ii:ﬁirty 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
Status Default Value
Default Power On Sequence 1B5Ah
S/W Reset no change
H/W Reset 1B5Ah
Flow Chart
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7.2.18 gamma positive 3 (E2h)

E2h gamma positive 3
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
gamma3p"s‘“ve RW | 1 1 1 0 0 0 | 0 (E2h)
1** parameter RW X X vrp0[5:0] 0Ah
2" parameter RW X X vrpl[5:0] 2Eh
3™ parameter RW X X vrp2[5:0] 27h
4™ parameter RW X X vrp3[5:0] 19h
5" parameter RW X X vrp4[5:0] 18h
6™ parameter RW X X vrp5[5:0] 2Bh
_ E2h is gamma adjust registers.See gamma correction section for reference.
Description P R
X” :Don’t care.
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
S/W Reset
H/W Reset
Flow Chart
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7.2.19 gamma negative 1 (E3h)

E3h gamma negative 1
Inst / Para W/R D7 | D6 | D5 D4 | D3 D2 | D1 DO HW RST
gamma negative | RW 1 1 1 0 0 0 1 1 (E3h)
1 parameter RW X X X pkn0[4:0] 0Ch
2" parameter RW X X X pknl1[4:0] 19h
3" Parameter RW X | X | X pkn2[4:0] 0Fh
4™ Parameter RW X X X pkn3[4:0] 19h
5™ parameter RW | X | X | X pkn4[4:0] 08h
6" Parameter RW | X | X | X pkn5[4:0] 13h
7" Parameter RW | X | X | X pkn6[4:0] 13h

E3h is gamma adjust registers.See gamma correction section for reference.

Description “X” : Don’t care.
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
S/W Reset
H/W Reset
Flow Chart
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7.2.20 gamma negative 2 (E4h)

E4h gamma negative 2
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
gamma negative 2 RW 1 1 1 0 0 1 0 0 (E4h)
1% parameter RW X prn0[6:0] 1Bh
2" parameter RW X prn1[6:0] 5Ah
_ E4h is gamma adjust registers.See gamma correction section for reference.
Description e )
X” : Don’t care.
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 1B5Ah
S/W Reset no change
H/W Reset IB5Ah
Flow Chart
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7.2.21 gamma negative 3 (E5h)

E5h gamma negative 3
Inst / Para WI//R D7 D6 D5 D4 D3 D2 D1 DO | HW RST
gamma negative 3 RW 1 1 1 0 0 1 0 1 (E5h)
1* parameter RW X X vrn0[5:0] 0Ah
2" parameter RW X X vrn1[5:0] 22h
3" parameter RW X X vrn2[5:0] 20h
4™ parameter RW X X vrn3[5:0] 13h
5™ parameter RW X X vrn4[5:0] 0Ch
6" parameter RW X X vin5[5:0] 2Bh
. E5h is gamma adjust registers.See gamma correction section for reference.
Description < ,
X" : Don’t care.
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
S/W Reset
H/W Reset
Flow Chart
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7.2.22 Frame Rate 4 (FOh)

FOh Frame Rate 4
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
Frame Rate4 | RW 1 1 1 1 0 0 0 0 (FOh)
1* Parameter RW src_v[3:0] src_h[3:0] 48h

src_h[3:0]:row pitch during source normal work.Source current row pitch is clock number.Insure

Description | source finished transfer and latched data when adjust frame rate.
src_v[3:0]: interval frame during normal work.
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
Power On Sequence 48h
Default S/W Reset 48h
H/W Reset 48h
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7.2.23 Interface control (F6h)

Fé6h Interface control
Inst / Para \Ix{/ D7 D6 D5 D4 D3 D2 D1 DO HW RST
Interface | oy 1 1 1 1 0 1 1 0 (F6h)
control
1¥Parameter | RW | my eor | mx eor | mv eor | O | bgr eor 0 0 we_mode 09h
2" Parameter | RW X X epf[1:0] X mdt[1:0] 10h
3"“Parameter | RW Spi_2wir X endian X dm[1:0] rm rim 00h
e mode
Description | my eor/mx_eor/mv_eor/bgr_eor:the set of value MADCTL is used in the IC is derived as

exclusive OR between first parameter of interface control and MADCTL parameter.

mdt[1:0]:select the method of display data transferring.

we_mode:memory write control.

we_mode=0:when the transfer number of data exceeds (caset ec-caset sc+1)*(paset ep-
paset_sp+1), the exceeding data will be ignored.

we_mode=1:when the transfer number of data exceeds (caset ec-caset sc+1)*(paset ep-
paset_sp+t1), the column and page number will be reset, and the exceeding data will be written
into the following column and page.

spi_2wire_mode:enable 2 data lane serial interface mode.
endian: select the little endian interface bit. At little endian mode, the MPU sends LSB data first.

endian Data transfer mode
0 Normal (MSB first)
1 Little endian (LSB first)

Note: the little endian is valid on only 65k 8bit and 9bit parallel interface mode.

Tsttranster (Lower byte) and transter {Upper byte)

Input Data ‘ DBF] ‘ DBJE] ‘ DE(5] | DBJ4) ‘ DB[3] ‘ DR[2) ‘ DB[1] ‘ DE[] | DRF] ‘ DB[E] ‘ DE[3]
I I T I I I ] T I I

[

DB[4] ‘ DB[3] ‘ DB[2] ‘ DB[1] | DE[0]
I I I ]

DE[] DB[s] DE[) DBY DB[3]|

DB[F] DB[] DB[S] | B[] DB DB[2] DE[1] DB[O] DB(2] DB B[]
16-Dt dlsplay Data ‘ﬁ‘m‘m‘ |a.z‘a1‘an‘

(Bators axpanding to
18 b data)

dm[1:0]: select the display operation mode.

dm|1] dm|[0] Display operation mode
0 0 Internal clock operation
0 1 RGB interface mode
1 0 reserved
1 1 reserved

The dm[1:0] setting allows switching between internal clock operation mode and external display
interface operation mode.
rm:select the interface to access the GRAM.

rm Interface for RAM access
0 system interface
RGB interface
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rim: specify the RGB interface mode when RGB interface is used. These bits should be set before
display operation through RGB interface and should not be set during operation.

rim dpi[1:0] Display operation mode
0 110(262k color) 18 bit RGB interface (1 transfer/pixel)
101(65k color) 16 bit RGB interface (1 transfer/pixel)
| 110(262k color) 6 bit RGB interface (3 transfer/pixel)
101(65k color) 6 bit RGB interface (3 transfer/pixel)
epf[1:0]:
epf=00
DBIO | DBY | DBS ‘ DB7 | DB6 | DBS
i
RD|G5|G4|G3|G2|G]|GO
epf =01

Note: Exception
1. RO=1 when R5~R1=1111
2.B0=1when B4~Bl =1111

epf=10

DB]0| DB | DB8 ‘ nBY | DBG | DBs

1%

GS|G4|GS‘G2|G1|G0

Note: Exception
1. RO =0 when R5~R1 = 0000
2. BO =0 when B4~B1 = 0000

DB][]| DBY | DBS | DB | DB6 | DBS
0™ G5|G4|G3|G2|G1|GU

epf=11
DBIO | DBY | DBS ‘ DB7 | DB6 | DBS
—
F A F
Note G5|G4|GS‘GZ|G1|G{)
Note:

1. If DB15~DB11 = DB10~DB6, RO = DBS, else RO =DB15
2. 1f DB4~DB0 = DB10~DB16, BO = DBS, else BO = DB0

“X” =Don’t care.

Restriction
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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
Status Default Value
Power On Sequence
Default
clau S/W Reset
H/W Reset
7.2.24 Private access (FDh)
FDh Private access
Inst / Para W/R D7 D6 D5 D4 D3 D2 D1 DO HW RST
Private access | RW 1 1 1 1 1 1 0 1 (FDh)
1¥ Parameter RW private_access[15:8] 00h
2" Parameter RW private_access[7:0] 00h
private_access[15:0] : private registers access control.
private access private access[15:8] | private access[7:0]
Description - -
enter private registers mode 06h 07h
exit private registers mode FAh FBh
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
Power On Sequence 0000h
Default S/W Reset 0000h
H/W Reset 0000h
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8. Functional description

8.1 Interface

8.1.1 Serial Interface

Serial Interface

PAD Name . Description
Pin Name
CSX CSX A chip select signal.Signal is active low.
DCX SCL This pin is used serial interface clock.

SPI 4-wire system: Serves as command or parameter select.

WRX DCX/SDI2 2 data lane serial interface: the second data lane.
SDA(When serial I/F I): it is SPI interface input/output pin.

SDA SDA/SDI SDI(When serial I/F II): it is SPI interface input pin.

SDO SDO SPI interface output pin.

The selection of interface is done by IM [3:0] bits. Please refer to the Table in the following.

System

IM3 | IM2 | IM1 | IMO CSX | DCX | SCL Function
Interface Mode
3-wire serial
0 | 0 | interface > i Read/Write command, parameter

2 data lane or display data.
serial interface

4-wire serial Read/Write command, parameter

0 ! ! 0 interface L H/L . or display data.
3-wire serial ety i Read/Write command, parameter
1 1 0 1 . L - .
interface _ or display data.
1 1 1 0 4-_w1re serial w | L _ Read/Write c_ommand, parameter
interface or display data.

NV3029S supplies 3-wire/ 9-bit and 4-wire/8-bit bi-directional serial interfaces for communication between MPU
and NV3029S. The 3-wire serial mode consists of the chip enable input (CSX), the serial clock input (SCL) and
serial data Input/Output (SDA or SDA/SDO). The 4-wire serial mode consists of the Data/Command selection input
(DCX), chip enable input (CSX), the serial clock input (SCL) and serial data Input/Output (SDA or SDA/SDO) for
data transmission. The data bus (D[17:0]), which are not used, must be connected to GND. Serial clock (SCL) is
used for interface with MPU only, so it can be stopped when no communication is necessary.

8.1.1.1 Write Cycle Sequence

The write mode of the interface means that MPU writes commands or data to NV3029S. The 3-wire serial data
packet contains a data/command select bit (DCX) and a transmission byte. If the DCX bit is “low”, the transmission
byte is interpreted as a command byte. If the DCX bit is “high”, the transmission byte is stored as the display data
RAM (Memory write command), or command register as parameter.

Any instruction can be sent in any order to NV3029S and the MSB is transmitted first. The serial interface is
initialized when CSX is high status. In this state, SCL clock pulse and SDA data are no effect. A falling edge on
CSX enables the serial interface and indicates the start of data transmission. See the detailed data format for 3-/4-
wire serial interface.
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Data Formatfor 3-wire Serial Interface |
Transmission byte ma\,.rlne Command or Data

r 1
MSBE LSE

| Dcx| o7 D& Ds D4 511 D2 3] | Do |
| DCx | SrnltTransmlss»onB}r\e| Dex | 2-bit Transmission Byte |. - o ®

Datay Comm and select bit

Data Formatfor 4-wire Serial Interface I
Transmission byte rnayi:ne Command or Data

I 1
MSE LSEBE

| o7 [ oe [os[oa [ oa[ o] o[ oo

| 8-bit Tran smission B}Rel SrnllTransmissionEljﬂel 8-bit Transmission B}ﬂe| e ®© s @

MPU drives the CSX pin to low and starts by setting the DCX bit on SDA. The bit is read by NV3029S on the first
rising edge of SCL signal. On the next falling edge of SCL, the MSB data bit (D7) is set on SDA by the MPU. On
the next falling edge of SCL, the next bit (D6) is set on SDA. If the optional DCX signal is used, a byte is eight read
cycle width. The 3/4-wire serial interface writes sequence described in the figure as below.

3-wire Serial Interface Protocol ‘

i TB P — _ i
=X _\ i

NS0 00000000 s =000000M0e
scL ! !

1
| Cormnmand 1

| /

The CSX can be high level between the data and
next command.The SDA and SCL are invalid during
CSXiis high level.

|
L|

Y

I

]

|

|
-

=

i

|

1

2

|
Data d Command ! Parmetsr :
1
1

| 4-wire Serial Interface Protocol |
] ] | I

=X TE p ¢ X TE XD

caX ] i—i i_
DCX {

XX, e

|
1 |

I 1 | |
sea (ORerX (e )(ms)(en Yow e Xo )Xo X7 R X(ee X3 (e X2 (e Yo X e X )
|

Coammand

I
I

-
|t

CSX can be “H” between command/command
and parameter/command . SCL and SDA during
CSX =*H"isin valid .
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8.1.1.2 Read Cycle Sequence

The read mode of interface means that the MPU reads register’s parameter from NV3029S. The MPU has to
send a command (Read ID or register command) and then the following byte is transmitted in the opposite direction.
NV3029S latches the SDA (input data) at the rising edges of SCL (serial clock), and then shifts SDA (output data)
at falling edges of SCL (serial clock). After the read status command has been sent, the SDA line must be set to tri-
state and no later than at the falling edge of SCL of the last bit. The read mode has two types of transmitted
command data (single/multi-byte) according to command code.

‘ 3-wire Serial Interface (Single-byte read) ‘

CSX
< _ gyt gubdubudyl
Interface | — SDA DC | D7 |D6 | D5 | D4 | D3| D2 |D1 | DO | D7 |D6|D5|D4| D3| D2|D1| D0
SDA DC | D7 | D6 | D5 | D4 | D3| D2 |D1| DO
Interface I —
SDO D7 |D6 |D5 | D4 | D3 | D2 | D1 | DO ——
b Command g Read Data Output "
3-wire Serial Interface (Multi-byte read) ‘
CSX T
ﬂﬂﬂﬂﬂﬂﬂﬂ(jﬂﬂﬂﬂﬂﬂﬂ(// il
Interface | {SDA DCD7D6D5D4D3D2D1DOD7D6D5D4D3D2D1D0// D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO
SDA DC‘D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO N
Interface Il O
SDO D7D6D5D4D3D2D1D0// D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO—
N Command g N Read Data Output g
Dummy Clock Cycle
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‘ 4-wire Serial Interface (Single-byte read)

Interface | —

Interface I —|

CSX

« _JJuuduuduudduyy

4-wire Serial Interface (Multi-byte read)

CSX
SCL
DCX

Interface | {SDA

SDA
Interface Il

SDO

DCX DC
7SDA D7 |D6 |D5 | D4 |D3| D2 | D1|D0|D7|D6|D5|D4|D3|D2|D1| DO

B SDA D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
SDO D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
) Command gh Read Data Output g

_guguguugiuuuuuuy

Juugydyy

‘DC

D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO

7D7‘D6‘D5‘D4‘D3‘D2‘D1‘D0

D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO

D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO

D7‘D6‘D5‘D4‘D3‘D2‘D1‘D0

D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO

JRSSR S S SN

Command

Dummy Clock Cycle

Read Data Output

NecwVision
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8.1.1.3 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 the driver 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 pin (CSX) is activated after RESX have been high state.
|

?ﬂ TB %l

o
)

¥ G

|
|
]
|
+
|
|

—— e e ————

2
1
%

M I N S . -
SDA | Jecxforyoeyosios) o) mt i }I.—_m (o7 6y D5 i m;;;:'n: fome o) n.;..";.:- ’}
NN NN e el J ¥ j k¥ LY =3 e
I Command / I I 1 I
: Paramatar/ Data | 1 Command -J
- - I e

1

|
e \\H
The SCL and SDA during RESX="L"is
inwalid and necet byte becormes command.

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 the driver will reject the
previous bits and have reset the interface such that it will be ready to receive the same byte re-transmitted when the
chip select pin (CSX) is next activated.

— g y - |

S ™ X X T8 AP
i ]
! i
| I

'i -
GO N S AUy

on (@@ o) o) o )
lag Y, o b =l g -l
| a 1 Braak I I Daw! Command! Pammetar |
| Command! | [ I
I Fararme®r ¥ . l
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If a two or more parameter command is being sent and a break occurs while sending any parameter before the last
one and if the MPU then sends a new command rather than continue to send the remained parameters that was
interrupted, then the parameters which had been successfully sent are stored and the parameter where the break
occurred is rejected. The interface is ready to receive next byte as shown below.

Parameter is suocesstully sent, but Parameter2
Brzalke is hteabed ad neededto he ranster again

il >

Command1 [ Parareteri — Farameteril 21— Command2 F-—---

[ —

=---={ Command] — Paramreter1 1 — Parameteriz — Paranmer 13 fm——

[¥] (.|
T Commancl with first parameter (Paramete 1) sould be exdbuied ™
againtownte rrmained parameted Parameten 2 and Parameter 3)

If a two or more parameter command is being sent and a break occurs by the other command before the last one is
sent, then the parameters which had been successfully sent are stored and the other parameter of that command
remains previous value.
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8.1.1.4 Data Transfer Pause

It will be possible when transferring a command, frame memory data or multiple parameter data to invoke a pause
in the data transmission. If the chip select pin (CSX) is released to high state after a whole byte of a frame memory
data or multiple parameter data has been completed, then NV3029S will wait and continue the frame memory data
or parameter data transmission from the point where it was paused. If the chip select pin is released after a whole
byte of a command has been completed, then the display module will receive either the command’s parameters (if
appropriate) or a new command when the chip select pin is next enabled as shown below.

Break || Parameaten 1 is succasstully sent, butothar parameters
arenot sent and brioken by theother command

.

v

Commandi — FParameter11 Command 2 f----——

—eee| Commandd — Parametar11 — Parameter 12 — Parameter] 3 pesssp

|
Commandt with first parameter P arameter 1) soukd he excuted
again o write remained parameter[P arameter 2 and Parametar 3)

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

' Condition 4: |_
Condition 1: The xxv confinues 1 transmit the remain |
The xEw fransmits a new Command parameter (Parameter 22) when a pause ocours
(Command 2) when a pause occurs afler Parameter 21. |

after Command 1. |

—» Command 2 Farameter 21 Parameter 22

L
L

|\ Condition 3:

. The MPU transmits a new command (Command
| 3)when a pause occurs after Farameter 11

Command 1

i

H i
—» Parameter 11 : » Command 3
| Condition 2:
F | The xrpr continues t transmit the remain
parameter (Parameter 11) when a pause occurs

after Command 1.
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8.1.1.5 2 data lane serial interface

Interface selection:

IM3 | IM2 | IM1 | IMO Interface
0 1 0 1 2 data lane serial interface

2 data lane serial interface use: CSX (chip enable), DCX (serial clock) and SDA (serial data input/output 1), and
WRX (serial data input 2). To enter this interface, register spi_2wire_mode, which is located in the 3™ parameter of
command F6h, should be set.

2 data lane hardware suggestion and Pin description:
2 data lane serial interface, IM[3:0]=0101

2 data lane serial interface

MCU NV3029S
/RST - RESX
/CS B CSX VCCIO
SCL » DCX A
SDA1 (= »(SDA IM3
SDA2 - \WRX IM2
M1
IMO |—
Pin Name Description
CSX Chip selection signal
DCX Clock signal
SDA Serial data input/outputl
WRX Serial data input2

Command write mode:

The command write protocol of 2 data lane serial interface is the same with the 3-wire serial interface,so users can
ignore the input data of WRX.

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

e

MR
NN

T rgl

I 111

)&

TB

=
il

eyl

Command

Command/Parameter

CSX can be "H’between parameter/command and
parameter/command SCL, and SDA during CSX="H"

is

SRAM write mode:
The SRAM write mode of 2 data line serial interface need use SDA pin and WRX pin to be data input pins.

ignored.

TE )

(

(

Read function:

DOOO0000C

-.'.... i (UL

9

@
@
Il

Command

Parameter

The read mode of 2 data lane serial interface is the same with the 3-wire serial interface and WRX pin can be

ignored.
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8.1.2 Parallel Interface

The Module uses a 11-wires 8-data parallel interface (IMO = Low) or 19-wires 16-bit parallel interface (IM0 =
High). The chip-select CSX (active low) enables and disables the parallel interface. RESX (active low) is an
external reset signal. WRX is the parallel data write, RDX is the parallel data read and D[7...0] or D[15...0] is

parallel data.

The Graphics Controller Chip reads the data at the rising edge of WRX signal. The DCX is data/command flag.
When DCX = “17, D15 (or D7) to DO bits are display RAM data or command parameters. When DCX = “0” D15

(or D7) to DO bits are commands.

8.1.2.1 Write Cycle/Sequence

The write cycle means that the MPU writes information (command or/and data) to the display via the interface.
Each write cycle (WRX high-low-high sequence) consists of 3 control (DCX, RDX, WRX) and 8 (D[7..0]) or 16
(D[15...0]) data signals. DCX bit is a control signal, which tells if the data is a command or a data. The

data signals are a command if the control signal is low (=’0") and vice versa it is data (="1’).

The write cycle is described in the following figure.

WRX -

D[7:0]

D[15...0] . <

or

—

== =
- = = - e
-

LA TR

The MPU starts to control
D[7...0] or D[15...0] lines
when there is a falling
edge of the WRX.

The MPU stops o
control D[7...0] or
D[15...0] lines.

The display reads
D[7...0] or D[15...0]
lines when there is a
rising edge of WRX.

Note: WRX is an unsynchronized signal (it can be stopped).

NewVision
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Parallel I/F write Sequence-Example

B CSX /—
RESX
Interface DCX / \<:|
[ werx ] \ S NS N
RDX \<
L Command Data |
MPU [D[17...0[(MPU to LCD)Command Data /—|

Hi-Z

Driver p[17...0(MPU to LCD)}

Signal on D[17...0] DCX and WRX
lines during CSX“H”are ignored.

8.1.2.2 Read Cycle/Sequence

The read cycle (RDX high-low-high sequence) means that the MPU reads information from the display via
interface. The display sends data (D[7...0] or D[15...0]) to the MPU when there is a falling edge of RDX and the
MPU reads data when there is a rising edge of RDX.

The RDX cycle is described the following figure.

@ .

RDX v : ;

-
-

- = =l e = a g
= | -

D[7...0] /
or \
D[15...0] S :
The display starts to The MPU reads The display stops to
control D[7...0] or D[7...0] or D[15...0] control D[7...0] or
D[15...0] lines when there |ines when there is a D[15...0] lines.
is a falling edge of the rising edge of RDX.
RDX.

Note: RDX is an unsynchronized signal (it can be stopped).
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Parallel I/F Read Sequence-example

| csX

RESX

Interface DCX

K

WRX

RDX

Hi-Z
MPU [ D[17...0J(MPU to LCD) ommand Address /
: ! Hi-Z
Driver | D[17...0(MPU to LCD)! Dummy Data T N

Signal on D[17...0] DCX and WRX
lines during CSX”H"are ignored.

Note:
Read Data is only valid when DCX input is set High.
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8.1.2.3 Display Module Data Transfer Break

If parameter 1 or more parameter command is being sent and a break occurs sending before the last
parameter of the command and if the MPU 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 parameters after the break
occurred is rejected if there is a new command as shown in the following example:

Without break

Parameter 3

Y

Parameter 1 » Parameter 2

A 4

Command 1

With break

Ignored parameters

e\
(a8 N\
Parameter 2 Parameter 3
Command 1 > Etfrr:irtg?:ei:t:r »  The old value is > The old value is
g kept on the register kept on the register
Break Parameter for
Command 2 | Command 2

Break can be another command or noise pulse.
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8.1.2.4 Display Module Data Transfer Pause

Command/Parameter FPause Command/Parameter

D15 < D15 > =< D15

D14 C D4 > DM

D12 Ko > Ko

D11 AL i 1L

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

NewVisi
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8.1.2.5 Display Module Data Transfer Modes

The module has four color modes for transferring data to the display data RAM. These are 16-bit color per pixel,
18-bit color per pixel. The data format is described for each interface. Data can be downloaded to the Frame
Memory by 2 methods.

8.1.2.5.1 Method 1

The image data is sent to the Frame Memory in successive Frame writes, each time the Frame Memory is filled,
the Frame Memory pointer is reset to the start point and the next Frame is written.

Start Stop
Start Frame Image Data | Image Data | Image Data Any
Memory
Write Frame 1 Frame 2 Frame 3 Command

8.1.2.5.2 Method 2

The image data is sent and at end of each Frame Memory download, a command is sent to stop Frame Memory
Write. Then Start Memory Write command is sent, and a new Frame downloaded.

Start Stop
Start Frame Image Data Any Start Frame Image Data Any Any
Memory Memory
. Frame 1 Command R Frame 2 Command Command
Write ‘Write
Note:

1. These apply to all Data Transfer Color modes on Parallel interface;
2. The Frame Memory can contain both odd and even number of pixels for both Methods. Only complete pixel
data will be stored to the Frame Memory.

NewVision
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8.1.3 RGB Interface

8.1.3.1 RGB interface Selection
The color format selection of RGB Interface for NV3029S is selected by setting the rim and dpi[2:0].

rim dpi[2:0] RGB Interface Mode Data pins
0 110 18-bit 262K RGB Interface DB[17:0]
0 101 16-bit 65K RGB Interface DB[17:13], DB[11:1]
1 110 6-bit 262K RGB Interface DB[5:0]
1 101 6-bit 65K RGB Interface DBJ[5:0]

8.1.3.2 RGB Interface Definition

The display operation via the RGB interface is synchronized with the VSYNC, HSYNC, and DOTCLK signals. The data
can be written only within the specified area with low power consumption by using window address function. The back porch
and front porch are used to set the RGB interface timing.

Vertical Sync.
A A
VS Invisible image
Y = Timing information which cannot be seen on the display
= blank time
vbp ENABLE="0"(low)
4
A
Visible image
= whick can be seen on the display
= active area
VP .
ENABLE="1"
vdisp (high)
Y
~
vip
A4 ¥
Horizontal Sync.
hpw' hbp | hdisp T ohfp
i: HP >

DRAM Access Area by RGB Interface
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Please refer to the following table for the setting limitation of RGB interface signals.

Parameter Symbol | Min. Typ. Max. Unit
Horizontal Sync. Width hpw 4 10 Clock
. hpw-+hbp=31
Horizontal Sync. Back Porch hbp 8 10 Clock
Horizontal Sync. Front Porch hfp 4 38 - Clock
Vertical Sync. Width Vs 2 Line
vs+vbp=127
Vertical Sync. Back Porch vbp 2 Line
Vertical Sync. Front Porch vip 2 8 - Line

8.1.3.3 RGB Interface Mode Selection

NV3029S supports two kinds of RGB interface, DE mode and SYNC mode. Each mode also can select with ram and
without ram. The table shown below uses command BOh to select RGB interface mode.

RCM[1:0] | bypass_mode Mode Data Path Control Signals
0 without Ram DOTCLK, ENABLE,
10 DE mode VSYNC(optional), HSYNC(optional)
1 Ram
0 without Ram
11 ’ SYNC mode N DOTCLK, VSYNC, HSYNC
am

The following are the functions not available in RGB Input Interface mode.

Function RGB Interface I80 System Interface
Partial display Not available Available
Scroll function Not available Available
Graphics operation function Not available Available

In RGB interface mode, the panel controlling signals are generated from DOTCLK, not the internal clock generated from
the internal oscillator.

In 6-bit RGB interface mode, each of RGB dots are transferred in synchronization with DOTCLK signals. In other words,
one pixel data needs to take three DOTCLKS to transfer.

In 6-bit RGB interface mode, the cycles of VSYNC, HSYNC, ENABLE, DOTCLK signals must be set correctly so that
the data transfer is completed in units of pixels.

Switching between the internal operation mode and the external RGB interface mode is prohibited.
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8.1.3.4 RGB Interface Timing Diagram

The timing chart of RGB interface DE mode is shown as follows.

V back porch (Tys*+Tus)

VSYNC

1 frame (Tye)

|
ﬂ—b V front porch (Ts)

e [ 4] 1] é é T UL
o H

ENABLE
HSYNC
1line (The)
H backporch (Thpw"'Thbu) Valid data (Thgisp) e » H front porch (Thp)
‘ 1‘ “ 1‘ '\

G gL
ENABLE

b _maie 000002 2000008 el

e e eOB00000 2 2 00000

Timing Chart of Signals in RGB Interface DE Mode
Note: The setting of front porch and back porch in MPU must match that in IC as this mode.
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The timing chart of RGB interface SYNC mode is shown as follows.

V back porch (Tys+Tybg)
VSYNC
1 frame (Tve)
< » 'V front porch (Tur)
one [T ERRR R RE RN
| 1 -j _j . A A
. -
ENABLE | |
HSYNC
1line (Tup)
H back EJorch (Thpw* Thip) R Valid data (Thaisa) " H front porch (Th,)
s ST TRt R

H-IH
ENABLE

Data

s e BBE0000000000
= s DORRO00000C0C000000

Timing chart of RGB interface SYNC mode

Invalid
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8.2 Display Data RAM
8.2.1 Configuration

The display data RAM stores display dots and consists of 1,382,400 bits (240 X 320X 18 bits).There is no restriction
on access to the RAM even when the display data on the same address is loaded to DAC.There will be no abnormal
visible effect on the display when there is a simultaneous Panel Read and Interface Read or Write to the same
location of the Frame Memory.

MCU interface

\4

Look-up table

‘ Column counter ‘

L]
[
[ ]
' Panel Side

& c
S| 3
o |¢ 240x320x18 bit v
5 Frame memory 2
g | 8

Interface Side

Line latch{ 720ch)

RA1242222241422

Color Inversion

RAi44442124224222

DAC( 720ch)

Ri12122212222222

Amp( 720ch )
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8.2.2 Memory to Display Address Mapping
8.2.2.1 Normal Display On or Partial Mode On, Vertical Scroll Off

In this mode, contents of the frame memory within an area where column pointer is 0000h to 00Efh and page
pointer is 0000h to 013Fh is displayed.
To display a dot on leftmost top corner, store the dot data at (column pointer, page pointer) = (0,0).

240 columns

EiIgiH A IREINE BIBIE EIREINE
VAV AN S NSNS NSNS~

( T T \ I
00h)| 000102 03;04:05, [0V OW i 0X{0Y 0Z| 00h)§00 10102 030405 [0V OW; 0X 0 | 0Z
01h) (10§11 12 {1314 WX Y 12| | 01h> 410 {1112 13 14 W] 1X 1Y 1Z
02r> 2002122 23 2x |2y | 2z 02n)420 12122 23 2X [2v 2z
3031 32 3y 3z 303132 3vi3z
! 1 |
| | 1
: [ '
w | s | | !
B/ : 240 x 320 x 18 bit |8 240 x 320 :
S Frame memory ' [ § LCD Panel '
a |l 1 a '
| 1 I
! | 1
! 1 '
WO iw1 WX WY WZ W0 W1 WX WY Wz
13D I X0 | X1 | X2 | X3 XW XX | XY | XZ 13@ X0 iX1{X2 X3 XWIXX | XY | XZ
13ERI YO Y1 Y2 v3iva ywlvxiyyivzy | |3E> Yoiviivzivslva ywivx!yy!yz

i P { i i
13Fny|Z0{Z1 22 | Z3[Z42Z5 lzvizwizx zv zZ| | 13@ Z0iz1iz2 73 z4!25| |ZviZwiZX ZV ZZ

—
240 columns

8.2.2.2 Vertical Scroll Mode
There is a vertical scrolling mode, which is determined by the commands “Vertical Scrolling” (33h) and
“Vertical Scrolling Start Address” (37h).

Example 1
TFA=2, VSA =318, BFA = 0 when MADCTL Bit B4 =0

g BEE BE
(=]
=]

ﬁ 00 01:02:03:04:05 0w 0X ov_oz 00:01:02:03 04:05: oW ox_ov_oz
: 10 111213 14 AW 1X 1Y512 10 11 12 E'_“L____ﬂvif;_'\f_lzd
20 21:22:23: 2X2Y 27 30 131:32° 3X 3Y:3zZ

30 332 3v: 37 | (NN {40 41 42 4y 4zi | o
=03n LT

s

®

gli . 240X320X18bit S 240 X 320 ] 8
2/ tuo Ut Frame memory uo: R%E LCD Panel WY VZ fil:)
5] N N o
@ | $vo V1: VO iV ORI Wwywzj | @
WO WA WX WY WZ X0 X1 XY Xzi | 3

X0 X1:X2' W XX xv3xz YO Y1Y2 YXYY:YZ1450R

YO Y1:Y2Y3: YW YX VY vz iq3ER] 70 21 2223 ZW ZX 2V . 2Z{{3ER

20 71.72.73.74 25 2V :ZW 2X 7Y 72 {{3Fh| 20 2122123 2425 2V W 2X 2Y 2Z {¢3Fh
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Example 2
TFA=2,VSA=316,BFA=2 when MADCTL bit B4=0

—
8
2| $00:01:02:03 04:05 {0W:0X: 0Y:0Z
@ . : . : . :
S | £10:11.12:13 14 WX 1Y 1Z
S (f20:21: 2223 faxiaviaz
30031 32 Iy 3z
w
)
S0 aoxamoxise
g uo: Ut Frame memory uo Ui
VRV VIRY
WO W1 WX WY WZ
X0 X1 X2: XWIXX XY XZ
YOIY1:Y2:Y3 WYX YYIYZ
70071 7273 74 75  ZV.ZW ZX ZY 77
Example 3

8e

88

=)

Scroll
pointer
=03u

g8 883

)
[w]

00:01:02:03:04: 05: J0W: DX 1 0Y: 0Z
10111213114 AW X 1Y 1Z
0 a1 a0 330 a.aviaz
40 41 42 “av 4z
VOV LCD Panel Y IVZ
WO WA Wy wz
X0 X1 - XYiXz
202122 2 2Y:2Z
VOV VR AL WYX Yy vz
70:.71:72 73 74 75! ViIW ZX 7Y 77

TFA=2,VSA=316,BFA=4 when MADCTL bit B4=0

eaJe paxy doj

eale [|010S

Note:

When Vertical Scrolling Parameters(TFA+VSA+BFA) # 320, Scrolling Mode is undefined.

883

0203 04 05 “OW:0X:0Y: 0Z
100111213 14 WX 1Y 1z
20:21:22 23 oy
o RE
E S
e o
240 X 320 X 18bit
Frame memory
uo: U1 : “U0 - U
VOiVI R
WRIGE WX WY WZ
X0:X1: X2 XW XX XY | XZ
YO Y1 Y2 Y3 YW YXIYYYZ
20:71:72.73.24.25° 2V ZWZX 7Y 2Z

7 iG]

gg 88

00:01:02:03: 04 05 :OW: 0X : OY : 0Z
BB e e bt B b
50 51 82 535X 57 57
e .

240 X 320

LCD Panel
X0 X1 XY XZ
2021 vz
20 31 3y az
40741 42 “4x 4y 4z
L o —— o — — . — — —— —— — 3
YO Y1 Y2 Y3 YW YX YYIYZ
2071 22°23.24 75 ZVZWZX.2Y 2Z

EiEf

HBE wocconioms B8

S3Ul| 91 ¢ = EsJe ||0J0g

NewVision
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8.2.2.3 Vertical Scroll example

Case 1: TFA + VSA + BFA < 320

N/A. Do not set TFA + VSA + BFA < 320, unless unexpected picture will be shown.

Case 2: TFA + VSA + BFA =320 (Rolling Scrolling)

Example 2-a. When TFA =0, VSA =320, BFA = 0 and Vertical Scrolling Start Address = 40.
MADCTL parameter B4= “0”

Memory memmnmae — .
Physical i Physical i D_lsplay
Axis (0,0) i Line | | Axis(0,0)

‘ i Pointer |
AN i
i 4 sent ;
E 1st ;
| |
Vertical Scrolling i :
N IS S, N |
Start Address ! N cant i
P12 2nd
Frame Memory Display
MADCTL parameter B4= “1”
M mmmmmmmm e es .
F’heyrziirgl i Physical ! Display
Axis (0,0) , Line | Axis (0,0)
' ! Pointer |
i H sent |
i 2nd
Vertical Scrolling] / : n
Start Address v N TS T i
i sent
i 1st
Frame Memory Display
Increment
Vertical Scrolling
W
Memory | e .
Pr?yrgi%rgl i Physical Display
Axis (0,0) i Line Axis (0,0)

i Pointer

sent !
12 2nd N
Vertical Scroling] 14l |
Start Address e N’ SSUEEEEEES !

Frame Memory Display
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8.2.3 MPU to memory write/read direction

Data stream from MPU is like
this figure

The data is written in the order illustrated above. The Counter which dictates where in the physical memory the data
is to be written is controlled by “Memory Data Access Control” command, Bits B5, B6, B7 as described below.

MADCTL ‘ ‘

Virtual to Physical Pointer transfactor

v

g 19
99 19
JASRILS

Physical Column
Pointer
' Virtual (0,0)when | | Vitual (0,0) when !
! B5=don't care . ,:' B5=don't care !
| B6="0", BT="0" . < Be BTSN
__________________ I - e~ D e e e o e e e
(0,0) (239,0)

> Physical

iayuiod
abed |esisAuyd

axes
__________________ (0,319) (239,319)~ L
| Virtual (0,0)when <] SO Virtual 0,0y when |
i B&=don't care [f N B5=don't care I
\ Be="0", B7="1" ! . BB="1",B7="1" !

__________________
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For each image orientation, the controls for the column and page counters apply as below:

B5 | B6 | B7 CASET PASET
0 0 0 Direct to Physical Column Pointer Direct to Physical Page Pointer
0 0 1 Direct to Physical Column Pointer Direct to (319-Physical Page Pointer)
0 1 0 Direct to (239-Physical Column Pointer) Direct to Physical Page Pointer
0 1 1 Direc to(239-Physical Column Pointer) Direct to (319-Physical Page Pointer)
1 0 0 Direct to Physical Page Pointer Direct to Physical Column Pointer
1 0 1 Direct to (319-Physical Page Pointer) Direct to Physical Column Pointer
1 1 0 Direct to Physical Page Pointer Direct to (239-Physical Column Pointer)
1 1 1 Direct to (319-Physical Page Pointer) Direct to (239-Physical Column Pointer)

For each image orientation, the controls for the column and page counters apply as below:

Condition Column Counter Page Counter

When memory write/memory read command is

Return to “Start Column” | Return to “Start Page”
accepted

Complete Pixel Read/Write action Increment by 1 No change

The Column counter value is larger than “End
Column”

The Column counter value is larger than “End
Column” and the Page counter value is larger than | Return to “Start Column” | Return to “Start Page”
“End Page”

Return to “Start Column” Increment by 1

Note:
Data is always written to the Frame Memory in the same order, regardless of the Memory Write Direction set
by MADCTL bits B7, B6 and B5. The write order for each pixel unit is

One pixel unit represents 1 column and 1 page counter value on the Frame Memory.
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This resultant image for each orientation setting is illustrated below:

1 - i B4 Bit
B5 B6 B7 Image in the memory (“>” means “RAM to Image
- (“=>" means “MCU to memory read/write . . .
(Bits) - L display scan in the Display
direction”) - =
direction”)
B4
Normal 0 3
Memory(0,0) [00h [13F h
Counter{0,0) ;' 01h
000 02h
02n
. |otn
13Fh| DOn
B4
Y-Invert 3 1
Memory(0,0)—pw—— oD .
01h
02h
Counter(0,0) 01h
13Fh| DO N
B4
X-Invert ) 1
; e l4— Counter(0,0) A L
Memory(0,0) B ( 00N [13F N 4
- 0ih| .
010 :l
0zh
. |oin
13F h|[ DON
B4
X Invert +Y Invert 0 1
Memory(0,0)® Ef¢——— Ton [T
01h
011 0zh d
M% Counter(0,0) S
" 13Fn| Doh
Exchange Row-Column 0 B 1
Memory(0,0) B/ 00h [13Fh
Counter(0,0) oth| .
100 0zn| .
D2h
| E 01h
I— 13Fh| DON
Exchange Row-Column + X Invert(270 deg rotation) o Bt P
Memory(0,0) —m| i \_E TR
| oih| .
101 02h I I
Counter(0,0) —»} 33:
13Fh[ 00 h
B4
Exchange Row-Column + Y Invert(90 deg rotation) i) 1
Memory(0,0) —p» | | Bl-4— Counter(0,0) rooni3En
4 . 01h .
110 0zn| . I I
02h
01h
" 113 nl Doh
B4
Exchange Row-Column + X Invert + % Invert N
Memory(0,0) —p] E]’ oon [13Fn]
111 CH I I
] [ B|4— Counter(0,0) : g? :
13F h| 00 h
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Example for rotation with B7, B6 and B5
This example is using following values:

start page = 0, end page = 40, start column = 0 and end column = 20
= Commands: page address set (0,40) and column address set (0,20).

The sent figure is as follows and its sending order is as follows:

Writing direction

Written image and direction from the host to the frame memory

Image from host

Start page=0

End page=40

Start column=0

End column=20

Image position on the frame memory with B7=0/1,B6=0/1 and B5=0

Start
— - - - -
a— - -
— - - -
— - - -
— - - -
— - - - )
End
Memory FRAME
Iocation
(0,0) \ MEMORY
9
T =g =
o N = N
@, o s o
T o« S =
RN
2 i s i
S i g i
& o |2 <
g a]1* =
012345 caeee. 239
B7=0 Memory location
B6=0 012345
Bs=0 | "1A°0% = 239
5=0 IColumn counter(B6=0)
Memory FRAME
Iocation
(0,0) MEMORY
9
T =g =
o (] = (]
@, e 5 [}
= ~ 2 ~
- w w
§ : £
o | £ 4
£ = =
012345 e 239
B7=0 Memory location
B6=1
B5=0 239-eec-- 543210
IColumn counter(B6=1)

Memory FRAME
Tocation
(0,0) MEMORY
b
—~ >
T & s -
P E=T)
a i g o
5 i g -
RO
< H
S o E H
¥ N D *
F = = 2
- W > Lae]
012345 caeue. 239
B7=1 Memory location
B6=0 012345
B5s=0 |7 14079 T 239
IColumn counter(B6=0)
Memory FRAME
Tocation
(0,0) MEMORY
9
—~ & >
T & s -
o g o
S g e
5 § -
ERE
CR g i
¥ N < *
F ~ = 2
[ o
012345 ceemee 239
B7=1 Memory location
gg:l) 239----- 543210
IColumn counter(B6=1)
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The sent figure is as follows and its sending order is as follows:

Writing direction

Start

Y

End

Written image and direction from the host to the frame memory

Image from host

Start page=0

End page=40

Start column=0

End column=20

Memory FRAME
Iocation
(©,0) \ MEMORY
9
s > = >
O -
=3 ) = )
T o« g =
-~ e} w
§ : Lo
S E £ H
& 9 S &
g =17 =
012345 caeeee 239
B7=0 Memory location
B6=0 012345
=1 | V1A eeeee- 239
B5=1 Column counter(B6=0)|
Memory FRAME
Iocation
9
I~ > >
I 2|2 =
< E )
5 - 2 -
~— w) w
: £
S i g i
& 9 S &
g =17 =
012345 caee-. 239
B7=0 Memory location
gg:i 239--e-- 543210
Column counter(B6=1)

Memory

Image position on the frame memory with B7=0/1,B6=0/1 and B5=1

. FRAME
Iocation
MEMORY
(0,0)
T2 |5 =
o = «a
a i s )
5 g 7
e g ¥
< :
S = g i
[ [} *
P o~ = 2
-V “
012345 camaee 239
B7=1 Memory location
B6=0 012345
B5s5=1 | "1A2%9 = 239
Column counter(B6=0)
Memory FRAME
Iocation
MEMORY
(0,0)
T g =
- b=} (o}
8 i R
5 3 _§ -«
ERE
< :
S = g i
T | ) *
P~ = 2
-V “
012345 ccuee. 239
B7=1 Memory location
B6=1
Bg—l 239------ 543210
Column counter(B6=1)
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8.3 Display Data Format

NV3029S supplies 18-/16-/9-/8-bit parallel interface with 8080-1 /8080-II series, 3-/4-wire serial interface and 6-/16-

18-bit parallel RGB interface. The parallel interface and serial interface mode can be selected by external pins IM
[3:0] and RGB interface mode can be selected by software command parameters rcm[1:0].

8.3.1 3-wire Serial Interface

The 3-wire/9-bit serial bus interface of NV3029S can be used by setting external pin as IM [3:0] to “0101” for serial
interface I or IM [3:0] to “1101” for serial interface II. The shown figure is the example of 3-wire SPI interface.

3-wire Serial interface |

MPU

SCL

CSX

YVY

3-wire Serial interface Il

MPU

N

SDA Driver

i

DB[17:0]

SCL

CSX

LA A 4

SDA

SDO Driver

;L DB[17:0]
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In 3-wire serial interface, different display data format is available for two color depths supported by the LCM listed
below:

1. -65k colors, RGB 5, 6, 5 —bits input.

2. -262k colors, RGB 6, 6, 6 —bits input.

3-wire Serial Interface (565)

CSX

o MUV UUUUIUIL

\ 3-wire Serial Interface (666) \

oo | - | - [ o[ o[ ] - | - RN - -
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8.3.2 4-wire Serial Interface

The 4-wire/8-bit serial bus interface of NV3029S can be used by setting external pin as IM [3:0] to “0110” for serial
interface I or IM [3:0] to “1110” for serial interface II. The shown figure is the example of 4-wire SPI interface.

4-wire Serial interface |

p| SCL
»| DCX
CSX .
MPU > Driver
< » SDA
ﬂr DB[17:0]
4-wire Serial interface
> SCL
»| DCX
»| CSX .
MPU » SDA Driver
<— SDO
WE DB[17:0]
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In 4-wire serial interface, different display data format is available for two color depths supported by the LCM listed
below:

1. -65k colors, RGB 5, 6, 5 —bits input.

2. -262k colors, RGB 6, 6, 6 —bits input.

4-wire Serial Interface (565)

CSX

SCL
B B

| 4-wire Serial Interface (666) \

CSX T ’7
ol I ol
o RIS - - (ool oo - -
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8.3.3 2 data lane serial interface

1) RGB565
C3SX \

h

2) RGB666,mdt=00

CsX \

SCL

S

SDA

WRX
3) RGB666,mdt=01

- - M

w —{2)
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8.3.4 Parallel Interface
8.3.4.1 8080-1 series 8-bit Parallel Interface

The 8080- I series 8-bit parallel interface of NV3029S can be used by setting IM[3:0]="0000b”. Different display data
formats are available for two Colors depth supported by listed below.

- 65k colors, RGB 5,6,5-bit input.
- 262k colors, RGB 6,6,6-bit input.

8.3.4.1.1 16-bit/pixel
There is 1pixel (3 sub-pixels) per 2-byte

4

RESX

CSX _|
DCX ;

wee T L L L]

RDX BT senes contrdl pins
D7 —< 0 > | <« RiBid > GLEaZ > |<TREBid >« G Bl >
Df — 0 >r<HLER3 > GI. Bl < RZERS »>—< G2 Bal >——
DF —< 1 > <(RilEad >—< GI.Ba0 < GLEBal >
D4 —< 0 >« RUBaT > BLBad 1 1« RIBl > BT Bid >
D} ——< T > < RLBi0 >« BL.Bi3 > (< RZBi0 > B2 B3 >
D2 —< T < GLBt5 »>—<BLBtZ > < GLEaS »—<BLBiZ >—1—
D1 <0 > < GlL.Bad > < BLBal > < GZLEd > < BZBal >
D0 —— 0 GBS >—<BLBa0 >+ GZBr3 >—<BLEal >——
Pzl n Pooel n+1
“1ESI:-'ns J‘Iﬁbiu-.

Look-up table for 65k color data mapping (16 bits to 18 bits)

‘13515
! I I 1
i i i i

Frame memaor;

R1|G1(B1(R2(G2(B2|R3(G3 (B3

i i i i
I 1 1 1
Note 1: The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit
4, LSB=Bit 0 for Red and Blue data.
Note 2: 2-times transfer is used to transmit 1 pixel data with the 16-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.

NewVisi
cw ISIon New Vision Microelectronics Inc. 148




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

8.3.4.1.2 18-bit/pixel
There is 1pixel (3 sub-pixels) per 3-bytes.
1"

RESX
CSX
DCX
] L F L & F
WWRK
ROX 1
8080-series control pins
D7 — 0 R1.Bith G1.Bitb B1.Bits < R2.Bitbh >—fo

D6 —< 0 > R1.Bit4 <_G1.Bit4 > B1.Bit4 <_R2.Bit4 >——
DS —= 1T > R1.Bit3 <_GI.Bit3 > B1.Bit 3 < RZ.Bit3 >——

D4 — < 0 > | <RuEED> BT.BI2 > | < R2.BIZ > —
D3 — 7 > <_G1.Bit1_> B1.Bit 1 <_R2.Bit1T >—
D2 — < T > < GTBI0 > < BB || < REBR>—
DI —< 0 o< - o< - o= o<
DO — 0 > - >—<C - >—<C - o< - >
Pixel n Pixel n+1
18 bits 18 bits

Frame memory
R1|G1(B1|R2|G2|B2|R3|G3|B3

i i i

Note 1: The data order is as follows, MSB=D7, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.2 8080- Il series 8-bit Parallel Interface

The 8080-1I series 8-bit parallel interface of NV3029S can be used by setting IM[3:0]="1001b”. Different display data
formats are available for two Colors depth supported by listed below.

- 65k colors, RGB 5,6,5-bit input.
- 262k colors, RGB 6,6,6-bit input.

8.3.4.2.1 16-bit/pixel
g

RESX

CSX

DCX

] K k- £ k b
WRX
RDX 4
8080-series control pins
D7 < 0 —< R1, Bitd "> <~ G1,Bit2 < RZ, Bit4 > <~ G2, Bit2 —
Dié < [1] —r—< R Bil 3 - 51, Bit 1 <. R2 Bil3 > &2, Bit 1 —
D15 — 1 > —<CRLBIZ >—— G1. Bitd > —<CREBIEZ >— G2 Bitd >——
D14 [1] —< R1,Bit1 > B1,Bitd4 > < RZ,Bit1 >—— BZ Bitd4d >——
D13 1 —_ R1,Bit0 >—< B1,Bit3 > < RZ,Bit0 >—— BZ B3 »>——
D12 —m——-i Gl Bits >——C Bi,Bit2 > G2, Bits B2 Bit2 —
D11 0 = G1, Bit4d > B1,Bit1 ™= G2, Bitd > BZ Bit1 >—1—
D10 0 T G1 Bit3 Bi BitD ™ G2 Bitd B2, BitD >——
Pixel n Pixel n+1
16 bits lm bits
¥

Look-up table for 65k color data mapping (16 bits to 18 bits)

18 bits.
! 1 1 1
! i i i

Frame memary

Ri|(G1|B1|R2|G2| B2 |R3|G3| B3

Note 1: The data order is as follows, MSB=D17, LSB=D10 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit
4, LSB=Bit 0 for Red and Blue data.

Note 2: 2-times transfer transmit 1 pixel data with the 16-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.2.2 18-bit/pixel
aqr

RESX
CSX
DCX
WRX 3 4 3 L 3
RDX —-
8080-senes control pins
D17 0 R1, Bits G1,Bits B1,Bit5 R2, Bit 5
D16 0 R1, Bit4 G1, Bit4 B1, Bit 4 R2, Bit 4
D15 1 R1, Bit3 G1,Bit3 B1, Bit 3 R2, Bit 3
D14 0 R1, Bit 2 1, Bit 2 B1, Bit 2 R2, Bit 2
D13 1 R1, Bit 1 1, Bit 1 B1, Bit 1 R2, Bit 1
D12 1 R1, Bit0 G1,BitD B1,Bit0 R2, Bit 0
D11 0 - - -
D10 0 . . .
Pixeln Pixel n+1
18 bits 18 bits

Frame memary

R1|G1(B1 |R2(G2(B2|R3|G3|B3

Note 1: The data order is as follows, MSB=D17, LSB=D10 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.
Note 3: - = Don’t care — Can be set to ‘0’ or ‘1’

8.3.4.3 8080- | series 16-Bit Parallel Interface

The 8080- I series 16-bit parallel interface of NV3029S can be used by setting IM[3:0]="0001b”. Different display data
formats are available for two colors depth supported by listed below.

- 65k colors, RGB 5,6,5-bit input
- 262k colors, RGB 6,6,6-bit input

8.3.4.3.1 16-bit/pixel
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There is 1 pixel (3 sub-pixels) per 1 byte

RESX =

csX |
pex —|

wex | T L LI LT L1

RDX . BOE-aees conial pirs
DI — - o<« TR B - — < TR B — <R i —
Ol —T - P BiS > <TFO B8 < B <R B > —
DA — - B <R B - — < TR B e — <R B o —
D12 <R | <A< T | < - —
DU < <R B0 < R B R B > A B —
D10 — - > BT < TS < TS < T e —
[ —— - 1 G1Eid s < G0, BiLd e 1, Bid =5 it —
e — - > il T e T e T
07— 0 T < T A o T BT o T B e —
D — 0 T GBI <GB BILT o s, B < Bil —
06— T o OB o T e T B < G B —
DA — 0 >——<TBl B < B Bl < TB Bitd < Bl >—
03— T 5r—CELBE < EE BT < B BT BB
2 7 < Big >R g < B B2 > Bz >—
0l — 0§ S —<TELBIT B B < BS BT > —<TBRBi > —
00 — 0 < B < TBR B < BRI BB > —
Pixed n Pixed rred Pixed re2 Pixed re3
16 bitg 16 bits

L L

Look-Up fabls for G5k oolor data mapping (16 bits to 18 bits)

1B bins
1 1 1

Frame memony

Note 1: The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit
4, LSB=Bit 0 for Red and Blue data.

Note 2: 1-times transfer (D15 to DO0) is used to transmit 1 pixel data with the 16-bit color depth information.
Note 3: *-> = Don’t care — Can be set to ‘0’ or “1” .
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8.3.4.3.2 18-bit/pixel(MDT][1:0]="00b")
There are 2 pixels (6 sub-pixels) per 3 bytes

RESX —

CSX “]
DCX ]

WRX ] N N S N s

RDX T

BOE0-sares contol ping

DIS —< T RES < BLEEE < GO BiS < e
D4 B, Bid > G2 Bud >r—< A3, Bid >—
D13 s TR < BB < CI BT >l R
D12 —< <R EaE < B B2 < G2 B2 < R e
DN — BT Bit1 <G Bit1_>—< A3, Bl _>—
DI0 —— <R < B B0 < G2 B0 < B
—<_-
_.::"—':)_
—< GBS

D8 — T - e -

DB — — S e

D7 —< 0 > <Enms > BS

DE — <« 0 = o GLERS > < REEad > < BEEad >

D5 — < 1 > <Gl >R« ThE

Dd —< T > <Gl < >—<(BEE < R >—

D3 — < 1 > 1< GLERT >R < BT > CL BT >

D2 —< T > <GB <R B0 > —< G —

O R s S B L D L D

D0 —< T > > < < >
Pixal n Pzl n+1

. \13 biits | | . hil:l-
Frame memary i i i

R1|Gi |B1|RZ | GZ |BZ|R3|G3|BE3

Note 1: The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.3.3 18-bit/pixel(MDT[1:0]="01b")

RESX —

CSX "1
DCX

e 1

RDX 8080-senes control pins

M5 —— T R, Bits_»——— B1,Bits - Bit 5 B2 Bit5

01— <R <ETEED> 82,8 d

M3 —— - 1< FRl.Bt3 >« BL.Bad >

012 ——=_ - >—r—<RLEBERZ »>—- BI.EKZ >

0N —— - e R Bl »>—e BLER] >

D0 —— - < RLBRD »——< BLBEal >

08— > o< >

W - e - T e -

07— 0 > GLERS >— = i -

06 ——_ U >—1—<GLERE >—<_ - = it -

05— T > < OB < - > ] -

04— T > O < > ] -

D3 < 1 ot Gl BRl >—= - GZ Bl o -

08— 1 = GLERD »>— e n -

01— 0 e e, e - = -

oo <___ U — - e - -
Pixel n Pixel n#1

Elsbﬂs ﬁbﬂs
! ! ! !
Frame memory | i i i

Note 1: The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 2-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘->’=Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.3.4 18-bit/pixel(MDT[1:0]="10b")

g

RESX

csx |
DCX |

i S s S e D B e

ROX

B080-series control pins

D15 - < A1, BitS > B1 Bitl > RZ_Eits B2 Bl
M4 — 7 - !« RiBitd >—r BI.BR0 > RZ Eitd BZ EaD
D13 — - >R >—<_ - > it -
D12 I S B - v i -
01— - <Rl ——_ - > it e
D0 —= - >—r—<FLERi> - it .
09 —=< - > GLES >— - > -
ol < - 1< GIEtd > - GZERd >—<_ - >—
07 — 0 GBS —— - > it -
D6 < 0 >t GLBRZ > - > it -
05— T >—<GLEtT > - it -
4 — T >~ GLERD > - it .
03— 1 > Bl Bits > - B2 Bits »— - o
D2 T =B >——_ - > it -
M 0 BRI >—— - > it -
00 — 0 >—1—<BiERZ >——< - -
Pixeln Pixel n#1

\13 bits ‘ﬂ bits
_ ! 1 1 |
Frams memory | i i i

R1|Gi|B1|R2?|G2|B2|R3|G3| B3

Note 1: The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 2-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.3.5 18-bit/pixel (MDT[1:0]="11b")

RESX —
CSX _|
DCX
- U N N N S R S B e

-
ROX BOBD-series control pins
016 —— - L o R1,BE3 - FZ, Gita
A e - —<RI,BEZ > -
D13 — < - >t < RTLBET > - —<REET >
D12 o - e By < RI.BR0 > -
0 < - >—<_G1.Bt5 > - o—_GLEt5 >—
D10 —< - >t > G1. B > - i
e —= - T < GLEBRS -
D8 — < - >t > G1.BaZ > - »—<GLBtZ >
07— 0 e —_G1.Er1 > - —<_GLEt1 >—
] < 1 o o 51, Bl - it
D5 - —<BLBtE > - »——<BIERE >—
D4 —— 0 T >—<_B1.Btd > -
08— 1 — B1,Bit2 - BZ Eit3
D2 — T —_B1. BT - »— BIERT >~
D1 —< 0 >t < RLERE > BLBET >
00 — 0 >«  RI.Btd »— BI.BE0 =

Pixeln Pixel n+1

\15 bits ‘ﬂ bits
! | 1 1
Frame memory | I ] ]

R1|(G1|B1 | R (G2 (B2 |R3|G2| B3

Note 1: The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 2-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.

NewVisi
ew ISIon New Vision Microelectronics Inc. 156




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

8.3.4.4 8080- Il series 16-Bit Parallel Interface

The 8080- II series 16-bit parallel interface of NV3029S can be used by setting IM[3:0]="1000b".

formats are available for two colors depth supported by listed below.
- 65k colors, RGB 5,6,5-bit input
- 262k colors, RGB 6,6,6-bit input

8.3.4.4.1 16-bit/pixel

There is 1 pixel (3 sub-pixels) per 1 byte

RESX

C3X

DCX

WRX

ROX

017
016
D15
D14
D13
o2
o
M0
Da
o7
a3
05
D4
[u%]
o2
o1

—

]
-

L]

I

AlEksaries control pins

—< < < REBE > <R B> <R

- < F, Bitd < A2, Bit3 _—1 R, Bitd_»——_Fd, Bitd_—

- < P Bt D o ML B s < o, B? o< P BR?
— - < R B o7 RE Bl o ——<T R BRT <7 Rl Bl T T

- m 1 FL Bl 1 A2 Bt 1< A3, Bl 1< B, B0
——_ < GI,BRE < GZ 5 o< 03, Bib o< Gd, PS>
—_- < GLBEd <G B <G Bitd <G B
— - F< GI,Bitd 1< G2, Bitd 1< 03, Bitd 1< G Bita
— 0  Bit — , Bit — , Bit - L Eit
—< 0 <GB <G BT <G8 Bitd > — <G4 BT
——< 1 T G, Bit0 T G2, Bit 0 1< 03, Bitl) < G, Bt
— 0 1< BLB < BB < BE A < B B
— 4 BB < BB < BB < B B
— 1 [ BLBit? e BRI BHZ T B3 Bit? T B BitZ

T = BBl < B Bitl < B3 Bitl < B4 Bit 1~
— 0 o< BB < B B0 < B3 B0 e B BT

Pixel n Pizel 1 Pixel m2 Pixel m+3
18 bits 11Ehi|5
Look=up sable for 65k color data mapping (16 bits to 18 bits)
18 hits
| i | |
Frame mema_r\;f_ o
Rl |G1)| Bl |R2 |G2| B2 |R3 |G3 B3

Different display data

Note 1: The data order is as follows, MSB=D17, LSB=D1 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit
4, LSB=Bit 0 for Red and Blue data.

Note 2: 1-times transfer (D17~D10, D8~D1) is used to transmit 1 pixel data with the 16-bit color depth information.
Note 3: ‘-’= Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.4.2 18-bit/pixel(MDT[1:0]="00b”)
There are 2 pixels (6 sub-pixels) per 3 bytes

RESX

CSX

DX

WVREK

RO

017
D16
D15
L)
D13
o2
D11
010

D7

A &

8 ¥

b2
D

o=

—

I

.

BlA0-saries control ping
— - BT, Bitd - G2 Bitd < F3 Bitd »—
— - e RLBRY 7 BT B d T GJ Bit —<_R3.Bitd >
—— < RLBRZ < BLBRZ < GZ B2 <RI BRZ
— - BT, Bit1 <_G2, Bit1 >—< BRI Bit1 >—
—— <RI BR0 > BT, B0 > G2 Bitd <R3, Bl ——
—_ - < — S - >
—___- T — s -
—<_ 0 >—1<GLeas > Eas
— O L GLEAS > REBAS » o BEBAS >l GIL B4 >
< T > <G > <R < BB < GI BT
—<T < ELEE > <R <
—__ T < GLEAT > <TREERT »—<BE Bl »—< GLErT >—
—< T <G e (<R Z B0
—<T > < S > >
—< T < < — =

Pixel n Pixzl n+1
18 bitss 18 ik
Frame memorny : \! i : :
R1|Gi|B1|R2|Gz2|B2|R3 |G3| B3

Note 1: The data order is as follows, MSB=D17, LSB=D1 and picture data is MSB=Bits 5, LSB=Bit 0 for Red,

Green and Blue data.

Note 2: 3-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.
Note 3: *-> =Don’t care — Can be set to ‘0’ or ‘1.
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8.3.4.4.3 18-bit/pixel(MDT[1:0]="01b")

RESX !

CSX _|
DCX |

L S N R N U N S B s

RDX BOBO-series control pins
D17 —— = B1,Bit5 Bit 5 B2 BitS

D6 — - > RiBtd>—< Bl Bid > E1.Bid

D15 — = > 1 < RI.Bit3 >« BI.Bit3 >

014 ——~ - 1 < RLBRZ > B1.Be2 >

013 — - > 1< RIBRl > BI.BRl >

02— - < RI.B#0 »— BI.BR0 >

DN — - < e G- - o< - >
D10 < = > 1< < > < - >
D8 —< 0 > GLERS >—x< - > it -

07 —< 0 ><GLERd »>——<__ - > i -

06 —< T > GLERS >—=_ - > i -

05 —<T 0 > <GBz >—~<_ - > i -

D4 —< 1 >~ GLBERT > - GIERT < - >
03— T < GLER > - > i -

D2 — O e - o -
0 —= 0 e - e - - < - >

Fixeln Pieel n#1

\13 bit ‘A bits
- ! 1 1 1
Frame memory | i i i

R1|Gi|B1|R2|(G2|B2(R3|G2| B3

i i i i o

i i i i
Note 1: The data order is as follows, MSB=D17, LSB=D1 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and Blue
data.
Note 2: 2-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.4.4 18-bit/pixel(MDT[1:0]="10b")

e
RESX

Csx _|
DCX

ViR N S s

RO

B0BD-senes control pins

D7 <> | RS> < BB
D16 —= - >« RlBitd »—<Bl.Be0 >
D15 —< T > < CREEE>—< >
D14 < B > -
< RLBR >
< RIE>——< >

D13 —< =
D12 > |

D1 <GB e - > it -
00 ——= - T GI.Efd e - s it -
08 —= 0 <[ GIBf3 >—< - > it -
D] < T < EE < ; -
06 — 1 o Gl Bl »— - GZER] o - o
DS — 0 > GLERD e - it -
D4 —< T > —<BLB&S >—_ - = it -
03 —— 1 1< BLERE > - > it N
D2 —= U <[BLERI >—< - > Bt -
01— << > -
Pixeln Pixel n+1

. \13 bits ’A bits
Frame memory i i i

Ri1|Gi|(B1|R2|G2|B2|R3|G3|B3

Note 1: The data order is as follows, MSB=D17, LSB=D0 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 2-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.4.5 18-bit/pixel(MDT[1:0]="11b")
-+

RESX

CsX _|
DCX

(N S I R I S A S

ROX BOBD-series control pins
07— : CEREEE - B3
D16 < >—<FuER> -
D15 — - o< - >Rl > - ——<(RLBRT >
D14 —< - > - <> - :
0B < o< <GB > < GLERS >—
D12 — - o< >—<GLEA > - B0
N — < GBI - B
010 —— - e e el ER A Sy -y
0 — T < >—<GL.BRT > > EIERT >
D7 —< T < >—< 1Bl > - §:;
6 T o< > — —<(EERS >
05— T > - >—<EEa> -
D4 —< 0 < —<(Eea > - BaERd
D3 — T < - >—<(EnEI > - > < B2BRZ >
D2 —< 0 > —<RABS >—< BT Bl >
N —= T >——<RLBtd >—~BL.Ba0 >

Pixel n Pixel n#1

\13 bits ‘A bite
- ! ! 1 1
Frame memaory | 1

R1|G1|B1|R2|G2 (B2 |R3|GI|B3

Note 1: The data order is as follows, MSB=D17, LSB=D1 and picture data is MSB=Bits 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 2-times transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.5 8080- | series 9-Bit Parallel Interface

The 8080- I series 9-bit parallel interface of NV3029S can be used by setting IM[3:0]="0010b” Different display data
formats are available for two colors depth supported by listed below.

-65k colors, RGB 5,6,5-bit input
-262k colors, RGB 6,6,6-bit input

8.3.4.5.1 16-bit/pixel
RESX

CSX

e

pox 4" _

S0EFsenes control ping
DB —< - > - o>—< - o< - o—<_ - o
D7 — 0 Bt e TR it 4 < _CEBitE
D6 —< B > B <REBII>—< TEET >
D5 — < T <RIBS O B0 < REE < OB
D4 < 0 <R BT < BB <R < BE B |
B3 —< T <R < BB < REER < EEEE > —
M2 —— T <O BiS < BB E < 2 Bi5 < BRENE
D1 —— 0 ot G Bid > BB o (0 Bitd > BBl
OO0 —— 0 T G, Bitd e B B0 e G2, Bit 3 e By Bl o —

Pixed n Pixed -
"1ﬂl:lils J1Ghi!s

Laock=up table for 65k color data mapping (16 bits to 18 bits)

‘ 18 bits
1 1 1 1
i ! ! H

Frame memory

R |G (Rl |R2|GE(R2|R3 |G| R3

Note 1: The data order is as follows, MSB=D7, LSB=DO0 and picture data is MSB=Bit 4, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 2-time transfer is used to transmit 1 pixel data with the 16-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.5.2 18-bit/pixel(MDT[1:0]="00b”)
There is 1 pixel (3 sub-pixels) per 2bytes

RESK —

CSX _‘
DCX g

WRK ] 4 [ 9 J

ROX

B08-senes control pins

08 —— - s« Rl.BiS »>— GI.Brl = < RZBits »— GL Bl >r—

D7 — 0 1< Rl.Bad »— GI.Bnl < B2 B —
DE —< 0 1 <[RALEtS >~ GI.Bil0 »1+—{< REBig »> < G Bl >1—
05 —— 1 1 RiBa2 »>— Bl.BnS >—(<_R2E —

D2 —— T > GBS >—<BlLBtZ >1— < GLBn5 >—<BLBrd >1—

Dl ——0 <Gl 84 >—— BBl >~ GIBrd »>——BZBnl >+—

D0 —< 0 > 1—<Gl.Br3 »>—<BLBl > < GL B3 >—<BLBrl >1—
Pixeln Pixel n+1

whm ‘/ bits
I I I
i i i i

Frame memaory

R1|G1|B1|R2|G2|B2|R3|G3|B3

Note 1: The data order is as follows, MSB=DS§, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Greenand Blue
data.

Note 2: 2-time transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.5.3 18-bit/pixel(MDT[1:0]="01b")
-

RESX

CSX

DCX

] s B S B e A e

ROX - B0B0-sres conwal pins
D8 —<T - o> - >—<C - o< - > - >—
07— > - .Bit Ba5 >~ RZBr5 >—]
D8 ——= 0 > AlBad »>— GI.Bund »>—<Bl.Bad >« P2 Bid >
D5 — < T > < RLB&3 > GL.Bi3 > < BLBa3 > 1< RZBad >
D4 — 0 > -  Bit BT <RI BRT >
03 —< 1 < RALBERl > GI.Bir1 >—< BLBAT >+ BL il >
D2 —< 7 >~ HLBr0 »>—__G1.Br0 >—<_B1.Bal > < BBl >—
Dl —< 0 =< - > - - < -
DO —< 0 >~ - < - s e o
Prcel n Poeel me1

113 bits. / 18 bits
! 1 1 1
i i ! i

Frame memory

R1(G1(B1|R2|G2|B2 |R3|G3|B3

Note 1: The data order is as follows, MSB=D8, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Red, Green and Blue
data.

Note 2: 3-time transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.

NewVisi
ew ISIon New Vision Microelectronics Inc. 164



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

8.3.4.6 8080- Il series 9-bit Parallel Interface

The 8080-1I series 9-bit parallel interface of NV3029S can be used by setting IM[3:0]="1011b"Different display data
formats are available for two colors depth supported by listed below.

-65k colors, RGB 5,6,5-bit input
-262k colors, RGB 6,6,6-bit input

8.3.4.6.1 16-bit/pixel

RESX
CSX
DCX
WRX ] 3 & r k
o

RDX

B0E0-serles contral pins
D17 < V] = - < - - > < -
D16 < 0 >—t—<_ RI, B4 > GT, BitZ < R2,Bitd »>—~< G2 BitZ >—1—
D15 < 1 >t <RI, B3 > < G, Bt < R2,BIE > G2, Bit 1 —
D14 0 >t < RIL,BIZ >—< GI,B1i0 > < R B2 —
D13 T >t <RI, BT BT, And < FZ Al > AZ B4 >
D12 i —< R1, B0 B1,Bi3 > < F2,Bit0 »—— BBt 1
(o] h! o > Gl, Bils > B1,Bil2 < GZ,BIL5 < BZ,BIZ »>—1—
D10 1] = Gi, Bitd - B1,Bit1 - < G2, Bid >——< BEBLT »>——
D& < - P Gl, Bit 3 < B1,Bit0 > GZ,Bit3 - < BZ,Bit0 —1—

Pixel n Pixel rr#1
16 bits Lmbilﬁ
1

Look-up table for 65k eolor data mapping (16 bits to 18 bits)

18 bits
! ! ! !

Frame memory

R1|G1|B1|R2|G2| B2 R3|G3| B3

I | | |
Note 1: The data order is as follows, MSB=D16, LSB=D9 and picture data is MSB=Bit 4, LSB=Bit 0 for Red, Green and Blue
data.
Note 2: 2-time transfer is used to transmit 1 pixel data with the 16-bit color depth information.
Note 3: ‘- = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.6.2 18-bit/pixel(MDT][1:0]="00b")
There is 1 pixel (3 sub-pixels) per 2bytes

RESK —

CSX _‘
DCX

WRX | 1 1 1 J

rDXx BB seres control pins
D17 ——< 0 > RLBit5 »>—< GI.BiZ > < REBAS »>—< GL Bl >—
06— 0 >~ RLBid >—<_GI.Bt1 < RZ Bitd —
D15 —=< 1 > 1< FLBt3 »—< GI1,Br0 >+« R& B3 »>—< G2 Bl >+—
D4 — 0 1< Rl.Br2 >——< BI.BtS >+—<_ _R2E BLEBS
D13 — < T >t <« THLBl > < BLBid > < REBil >« BLBid >—
D12 —7 1 >+ < RLBr0 »>—< Bl.Br3d >1< RZ.Brl >~ B2 Bitd >1—
DIl —< 0 > —<GLBrS >—<BlBr2 >1—<_GZBr5 >—<BLBrZ >1—
D0 —< 0 >~ GlL.Bxd »>—— BBl > _G2.6nd >——< B2 Bl >—
D8 —< - < GLBr3 >—<BLBR0 > GZ B3 >—<BL Bl >1—
Pixel n Pixel n+1

wh'ns / bits
I I I
i i i i

Frame memaory

R1|G1|B1|R2|G2|B2(R3|G3|B3

Note 1: The data order is as follows, MSB=D17, LSB=D9 and picture data is MSB=Bit 5, LSB=Bit 0 for Red,Green and Blue
data.

Note 2: 2-time transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.6.3 18-bit/pixel(MDT|[1:0]="01b")

“t-

RESX
CSX _‘
DCX
WRX |

1"
RDX BIE0-senes control pins
D17 —< 0 >—< - > - < - < - >
D16 — 70 > . . Bit Bi5 < RZBit5 >—
D15 —— 1 >—1—< Ri.Bad >— Gl Bad »— B1,Bad = < RZ Brnd
D14 — < T g > <> —
D13 — T > it #7 > < RZBitZ >——
D2 — 1T & —<RLBil > GI.Bil »>—<BlL.B&l > < RZBal >
D11 — 0 »—— R1.BaD »>——= G1.Bit0 >——= B1.Bal > < R2. BrlD >—r
DI —< 0 >t = > > e
DI — T > T S T S

Poeel n Poeel m+1

Frame memaory
R1(G1|B1|R2|G2(B2 |R3|G3

Note 1: The data order is as follows, MSB=D16, LSB=D11 and picture data is MSB=Bit 5, LSB=Bit 0 for Red,Green and Blue

data.

Note 2: 3-time transfer is used to transmit 1 pixel data with the 18-bit color depth information.

Note 3: ‘-> = Don’t care — Can be set to ‘0’ or ‘1°.
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8.3.4.7 8080- | series 18-Bit Parallel Interface

The 8080- I series 18-bit parallel interface of NV3029S can be used by setting IM[3:0]="0011b”. Different display data
formats are available for two colors depth supported by listed below.

- 65k colors, RGB 5,6,5-bit input
- 262k colors, RGB 6,6,6-bit input

8.3.4.7.1 16-bit/pixel
There is one pixel (3 sub-pixels) per byte

RESK =

CsH _|
DCX

wee | [ LT LT L1

RDX - #8-series conmol s

DT —< P S R e <
Mg —= e e o e AT T
DS —— = R < TR < TR B o — (<R B o —
Dl4 ——= - S —<TRLERS < TRE BT < TR < TR 1 —
DI —< T <R <R < <R —
D — - S —<TRE<TERE <R <R —
DIl —— < ELEal S BLBI0 < _BLBR0 S<T_BABIl >1—
D10 —< > < OLEE < s < B < B > —
08— ot _GL B4 1 GLBEA S GLERd r— 04, Bitd Se—
0E  —— ——<_GLERY > _GLEBIT < _GLEnS »r—<_G4.Bit > r—
D7 ——= 0 o< GlLBid <. GLErE > Ghbrg < (4, Bitd »1—
D6 ——_ 0 < GLERT < _GLEIT < _GLBal < Bl >1r—
s — 1T =7 GLBEIO o< GLEBID 1<t Go Bl 1< (4, B _os1+—
D T LB < AL < B A e BB o —
SN TS o SRR e ST T ST
0 T < BB < BEET > < T > < BB e —
B —— T e <ELERT < BLERL < BLBRL < BA BRI —
00— 0 S —<THLER0 o< TEE Bl o< TR BN < BB rr—

Poeln Poel 41 Fizelns2 Poel 3
16 bits 14 birs
k. ¥
Look-up table for 65k color data mappmg (16 bats o 13 bits)
J 1% bits
Frame Tr-:1'rm-__ o

Note 1: The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green, and MSB=Bit
4, LSB=Bit 0 for Red and Blue data.

Note 2: 1-time transfer is used to transmit 1 pixel data with the 16-bit color depth information.
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8.3.4.7.2 18-bit/pixel
There is 1 pixel (3 sub-pixels) per byte

resx U

C3X

DCx

WR

L]

I

RDX SE-senizs control pins
07— - >—<RLERS > <EaBis > —<ELBis > <TRLBiS >
D6 —< - <L - —<CRa B <R e <R B
DIS —— - <RIBS < TRRBis < TREis <R
D4 — -  >—r—<RE > <TREEi > < TRhsi > <R
DI} —< - < THE <R <R <R Ei
02— - >—<RLER > <TER B0 > —<ER B0 > — < RL B0 >
D1l ——= - < GLBS < GLBitS <l G5, Bits < G4, Bils
DI0 —— - < GlLBud T GLBitd < GhBits 1< GhBild -
D9 — 7 s T GL BN 1<l GLBitd 1 GhBitd 1< G Bits
DE ——= - > GLBal »1—<_GLBitd > G3,Bitd > CGhBild >
07— 0 > GLBal > < GLEitl > <_GELBitl >r—<_ GLBitl >
Db —— 0 > GLBRD < GELBit0 1< G5, Bl < G4 Bitd >
R - S TS o TR o N T S
Dé —< 0 >—<BLBis >—<TBLBid > <TBiBis > < BhBid >
DF ——= 1T ">« BILBit3 »>—1< BLBit3 1< BLBis >« B4 Bis
02 —< T < BBl » < BLBiL2 » < BLBil2 < B4 Bitl
DI —— 0 > BLERl >t BLBIl < BLBIl 1< BLBil
D T LB BB < BB A< B B

Fixzl o Pizel n+1 Fixel n+2 Fimz] o3

| \13 bits : IE':-ils :

— ! y ! —
Frame memary
Bl |Gl |Bl|R2|c2|B2|B3 |G |3

Note 1: The data order is as follows, MSB=D17, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Read,Green and Blue

data.

Note 2: 1-times transfer (D170 DO0) is used to transmit 1 pixel data with the 18-bit color depth information.
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8.3.4.8 8080- Il series 18-Bit Parallel

The 8080-1I series 18-bit parallel interface of NV3029S can be used by setting IM[3:0]="1010b”. Different display data

Interface

formats are available for two colors depth supported by listed below.

- 65k colors, RGB 5,6,5-bit input
- 262k colors, RGB 6,6,6-bit input.

8.3.4.8.1 16-bit/pixel
There is one pixel (3 sub-pixels) per byte

REsx =

CsX _|

DCX Q

L S S A I B r

.
ROX BOA0-sedies oontral pHns
07— e el P o ol T P o ol e
D1E — ] R e R ——
D15 —— - <R TR B o TR B o TR B
D14 — e BB e PR BT e AT RS e BT e
03— - AR e RS BT <R R e R BR T
D12 <> <> — <> <
DN s TR B0 < PZ, B0 < RS B0 < P4 B0 1—
D0 ——7 T G B G o GE BAE s GBS e G BAE o
D8 — o OBl s TGO BRd T GE B d e GA BAd
DB — < 0 o< GLET < GEEAT >« GLBI < GLBRS
D7 —— 0 1< GBS 1< GEBEAT > G Bid > Gf Bl
DE ——= T < GLET <[ GEER T < GR BT <GB T o
D —— 0 >« G1LE0 < GEB0 (< G5 B0 < G4 B0 > —
Dd 7 e BT B e < BD B d e B3 Bid e B Bid
D3 —— 7 BT, B e BS By 1< B3, B3 < B4 Bl
D2 — 0 > (B MIE i FOBIE i  BE B et B BIE e —
Dl —— 0 ot BB < BBl < BE BT o< B BT
) QE— e B, B0 e B B0 s B, B0 s B4, Bt o
Pixsd n Piwel m+1 Pixed r+2 Pixed s 3
16 hits 16 bits

y

Look-up table for 63k color data mapping (16 bits to 18 bits)

Frame memaorny

Note 1: The data order is as follows, MSB=D15, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Green,and MSB=Bit 4,

LSB=Bit 0 for Red and Blue data.

18 bits

a1

Note 2: 1-time transfer is used to transmit 1 pixel data with the 16-bit color depth information.
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8.3.4.8.2 18-bit/pixel
There is 1 pixel (3 sub-pixels) per byte

csx_|
DCX _I
o N I

Bl80-series control pins

L]

07— - —< P, Bits ——< RZ, Bits -

D6 — <« - > < ALERE | < TFEE
S — <R < RE B <RIBS <R ERd > —

<_FZBiZ >

< RO BT >

< RZERT >

< T ERS >

D14 7 Rl B2 >
013 — < - w1 <TEERT
02 —< - <R Bl >
D — > < GBS > .
D10 —— w1 G1, B4 G2, B4 < G3,BRd <G4, Bid_—
08 e e L eTG1 BRI e G2 B3 < G3.BRd < GF B3 —

D8 _w__{ GI. B > <_G2.Bi2 <_Gi,BRZ = < G BRI >1—
o7 _“:: 0 _“::G-E“ - -‘_GE,EI‘tl_, H.GE-E“..-' -.,__E.El‘t ::‘"_

D6 — T e T ERD e T ERD e GEEAD | TE BT e —
05 —— 0 1< BLBAS > 1< BIBRS > B3 BRS > < BEBRS > —
04— e B, Bitd 1< B2 Btd 1< B3, Bt -»1—1< B4 Bitd 1—

D3 — < T > BB < BRI < BIERI < TEAERE > —
D2 — <0 | o mnm e mmmr o e mmr ] e mmr sl

01— 0 1 BLBRl > < BZ Br1 > <" B3.BR1 < B, Bl w—
00— - s B BatD < B2 B0 < B3, Bitd < B4, Bl _—

Pixed n Pixel n#1 Pixel n2 Pixel n+3

Frame memaor;

R1|G1|B1|R2|G2|(B2|R3|GI|B3

Note 1: The data order is as follows, MSB=D17, LSB=D0 and picture data is MSB=Bit 5, LSB=Bit 0 for Read, Green and Blue
data.

Note 2: 1-times transfer (D17 to DO) is used to transmit 1 pixel data with the 18-bit color depth information.
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8.3.4.9 Read Memory Data Color Coding
8.3.4.9.1 8 Data Line Parallel Interface I

I 18bit ~
8 Data Line Parallel Interface 11
N Y|
I 18bit |
8.3.4.9.2 9 Data Line Parallel Interface 1
I 18bit >
9 Data Line Parallel Interface 11
K 18bit >
1'bx S'hx
1'bx ] S'hx

8.3.4.9.3 16 Data Line Parallel Interface I
K 18bit >

B B ;

16 Data Line Parallel Interface 11
K 18bit

D D

8.3.4.9.4 18 Data Line Parallel Interface I & 11

hN i

18bit

Note:‘bx’means these bits are not usable.

A7

!7&
D
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8.3.5 RGB Interface

NV3029S supports two kinds of RGB interface, DE mode and SYNC mode, and 16bit/18bit data format. When DE mode
is selected and the VSYNC, HSYNC, DOTCLK, ENABLE, DB[17:0] pins can be used; when SYNC mode is selected and the
VSYNC, HSYNC, DOTCLK, DBJ[17:0] pins can be used. When using RGB interface, only serial interface can be selected.

8.3.5.1 16-bit RGB interface
16-bit RGB Interface

MPU NV3029S
RST - RESX
CS - CSX
scL » DCX
SDA | » SDA
VSYNC » VSYNC
HSYNC » HSYNC
DOTCLK » DOTCLK
ENABLE » ENABLE
DB[15:0] / » DB[17:13]
16 DB[11:1]

Write data for 16-bit/pixel (RGB 5-6-5-bit input), 65K-Colors

077 1 < R Ead > RZ Bird < R3.Bitd < R4 Bad > RS Bitd —
D16 | <« FiEnd > < FEEd < RIERT > e T ET s T
D15 | < RiEaZ > BZ Bin? >l 1 RIBrY < FE Ba? > A5 B ? e —
D14 | < RiEad RZ Bl R3. Bl R4 Bal R5. Bl >—
D13 —— RT.Bad >~ AZ. B0 1< R3.Bit0 >1—1< RE Bl > RS5.Brl > {—
D12 — e o R - e -
0N 1 < "GiEs > G2, Bits < G3.Bi5 1< G4 Bis > G5.Bits o—
0D G1.Brd G2, Bitd [ G4 Brd G5, Bitd —
DY | < GI.Ba3 GZ. B 3 G3. B3 > 1< G4.Bn3 G5Bt >—

D8 | < GiErz < T B ? >t G3. BRI o {< G B2 < G5BT > —
D7  ——G1 Bl < G BT o< G Bl < G4, B 1 > G5 Ba 1 >—

D6 —— GIBa0 1< GZ Bl — < G3 Bl 1< G& Brl —< G5 Bil >1—
D5 < ElExa < BZ Brd > B3.Bitd >1—t<_ B4 Bnd < B5 Bnd A —
04 ——<BlL.Bi3 »>11< BZBa3 >1—< B3.Bi3 B4, Bid < B5.Ba3 1—
D3 | < TBhEiZ > BZ. B2 < BI.BRZ < BEEiZ - B5.BaZ >—
D2 1 <« BL.Bal > |< BZLBal > B3.Br 1 < BE. Bl |« B5.Bal >l —
D1 1 < BiBal 1< BZ Bl > 1< B3 B0 > 1< B4 Bal > 1< B5Bal >1—
D0 —~ S o SR o R o L
Pixel n Pixel n+1 Pixel n+2 Pixel n+3 Pixel n+4

. \‘Ilﬁ bits | 16 hl'rts |
i i i i

Frame memory

R1|G1|B1|R2|GZ|B2 |R3|G3|B3
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8.3.5.2 18-bit RGB interface

017
D16
D15
014
013
D12
D11
D10

Do

D8

18-bit RGB Interface
MPU NV30293
RST > RESX
CS > CSX
SCL » DCX
SDA |- - SDA
VSYNC - VSYNC
HSYNC » HSYNC
DOTCLK » DOTCLK
ENABLE » ENABLE
DB[17:0] ra - DB[17:0]
18
Write data for 18-bit/pixel (RGB 6-6-6-bit input), 262K-Colors
—< R1,Bit5 > < RZBit5 = < R3,Bits »1—{< R4 Bith = < R5, Bits >
—< R1.Bit4 = <. RZ2,Bit4 > <R3, Bit4 - < R4, Bit4 = <__R5, Bit4_>—
" R1.Bit3 = <. RZ. Bitd <R3, Bitd < R4.Bit3 > < RS, Bitd 1—
— R1,Bit2 = < RZ,Bit2 > < R3,Bit2 = <__P4.Bit2 - < R, Bit2 »1—
< R, Bit1 > < RZ Bl > <R3, Bitl > < R4, Bit1 = < R5,Bitl_>—
L R1,Bitd - < RZ, B0 > <R3, Bl < R4, Bit0 > = —
I G1,Bit5 < GZ, Bits < G3,Bits 1< G4, BiR5 < G5, Bits
" G1,Bit4 < GZ,Bit4 > < (33, Bit4 > G4, Bird > < G5, Bit4 >1—
< G1,Bit3 > < GZ, Bita > <. G3,Bit3 > < G4.Bit3 > < G5, Bitd 1—
" G1,Bit2 < GZ, Bt > <. 53, Bit2 = < 54, Bit2 < G5, Bit2 s1—
" G1,Bit1 = < G2, Bitl > < G3,.Bitl < G4 Bit1 < G5, Bitl_>t—
< G1,Bit0 = < G2, Bil > < 53, B0 > < G4, BitD > <GB, Bit0 >
—< B1,Bit5 < B2 Bith > < B3, Bits > < B4, Bit5 < B5, Bits >
< B1,Bitd > < B2 Bit4d < B3, Bit4 1 B4 Bitd < B5. Bitd >t—
—< B1,Bit3 > < B2 Bit3 < B3,Bitd < B4, Bit2 < B5.Bit3 1—
—_B1,Bit2 = < B2, Bit2 - <7 B3, Bit2 - <7 B4.Bit2 - < B5. Bit2 =1
e e e
< Bi,.Bit1 = < B2 Bit1 - < B3, Bl - < BLBit1 > < BE Bit1 > —
e .
< B1.BitD B2, Bit0 - < B3, Bitl < B4, BitD > < B5. B0 ~—
Pixel n Pixel n+1 Pixel n+2 Pixel n+3 Pixel n+4
\ 18 bits | 18 bits |
i i i i
———d i hJ i I
Frame memory
R1|G1|B1|R2|[c2|B2|R2| G2 | B2

NewVision
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8.3.5.3 6-bit RGB interface
6-bit RGB Interface

8.3.5.3.1 16-bit/pixel

D5
D4
D3
D2
D1
DO

MPU NV3029S
RST - RESX
CS B CSX
SCL > DCX
SDA |- = SDA
VSYNC p-\/SYNC
HSYNC - HSYNC
DOTCLK p DOTCLK
ENABLE = ENABLE
DB[5:0] i » DB[5:0]
6
R1, Bit4 G1, Bitb B1, Bit 4 R2, Bit 4 G2, Bit5
R1, Bit3 G1, Bit4 B1, Bit 3 R2, Bit 3 G2, Bit4
R1, Bit2 G1, Bit3 B1, Bit 2 R2, Bit 2 G2, Bit3
R1, Bit 1 G1, Bit2 B1, Bit 1 R2, Bit 1 G2, Bit2
R1, Bit0 G1, Bit 1 B1, Bit 0 R2, Bit 0 G2, Bit1
—<
Pixel n Pixel n+1
. \ 18 bits . 18bits
T .
Frame memory
R1|G1[B1 |R2 G2 |B2 R3 | G3|B3

NewVision

New Vision Microelectronics Inc.
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8.3.5.3.2 18-bit/pixel

D5
D4
D3
D2
D1
DO

R1, Bit5 G1, Bit5 BT, Bit5 R2, Bit5 G2, Bit5
R1, Bit4 G1, Bit 4 B1, Bit 4 R2, Bit4 G2, Bit4
R1, Bit3 G1, Bit3 B1, Bit3 R2, Bit 3 G2, Bit3
R1. Bit2 G1, Bit2 B1, Bit2 R2, Bit2 G2, Bit2
R1, Bit1 G1, Bit 1 B1, Bit 1 R2, Bit 1 G2, Bit 1
R1, Bit0 G1, Bit0 B1, Bit0 R2, Bit 0 G2, Bit0

Pixel n Pixel n+1

18 bits 18 bits
! z

Frame rnemo;y_ o

R1|G1|B1|R2|G2|B2|R3|G3|B3

NecwVision
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8.4 Tearing effect ou

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

tput line

synchronize Frame Memory Writing when displaying video images.

8.4.1 Tearing Effect line Modes

Mode 1, the Tearing Effect Output signal consists of V-Sync Information only:

Vertical TM
“c

tvdl

tvdh

A

Pig
P

tvdh = The LCD display is not updated from the Frame Memory;
tvdl = The LCD display is updated from the Frame Memory(except Invisible Line — see below).

Mode 2, the Tearing Effect Output signal consists of V-Sync and H-Sync Information, there is one V-sync and 320

H- sync pulses per field:

thdh

<& >

A
Y

thdl
/ V-Sync

A 4

,—\ thdl

5

line

Invisiblé

1st Line

V-Sync \

!

319th line

thdh = The LCD display is not updated from the Frame Memory;
thdl = The LCD display is updated from the Frame Memory(except Invisible Line — see below).

Bottom Line

320th line

2nd Line

ey O O S s A

TE(mode 1) |

Note: During sleep in Mode,the tearing effect Output pin is active low.

NewVision

New Vision Microelectronics Inc. 177



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

8.4.2 Tearing Effect line Timings

The Tearing Effect signal is described below:

tval

<
<

X
A

Vertical Time Scale /

\

A

Horizontal Timing / —\— —\—/—

tha thdh

Symbol Parameter Min. | Max | Unit
tvdl Vertical Timing Low Duration 13 17 ms
tvdh Vertical Timing High Duration 1000 | 1300 | us
thdl Horizontal Timing Low Duration 20 - us
thdh Horizontal Timing High Duration 10 500 us

Notes:

The timings in this table apply when MADCTL B4=0 and B4=1.
The signal’s rise and fall times (tr, tf) are stipulated to be equal to or less than 15ns.

tr tf

80% 80¢

The tearing effect output line is fed back to the MPU and should be used to avoid tearing effect.

)

New Vision Microelectronics Inc.
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8.5 Power On/Off Sequence
8.5.1 Power On/Off Sequence

VCCIO and VCI can be applied in any order.

VCI and VCCIO can be powered down in any order.

During power off, if LCD is in the Sleep Out Mode, VCI and VCCIO must be powered down minimum 120msec
after RESX has been released.

During power off, if LCD is in the Sleep In mode, VCCIO or VCI can be powered down minimum Omsec after
RESX has been released.

CSX can be applied at any timing or can be permanently grounded. RESX has priority over CSX.

Notes:

1.
2.
3.

4,

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

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

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

If RESX line is not held stable by MPU during Power On Sequence ,it will be necessary to apply a Hardware
Reset (RESX) after MPU Power On Sequence is complete to ensure correct operation. Otherwise function is
not guaranteed.

8.5.1.1 Case 1 — RESX line is held high or Unstable by MPU at Power On

If RESX line is held High or unstable by the MPU during Power On, then a Hardware Reset must be applied after
both VCI and VCCIO have been applied — otherwise correct functionality is not guaranteed. There is no timing
restriction upon this hardware reset.

<«—» trPW=+/- no limit tfPW=+/- no limit

A
Y

VCCIO — N

Time when the latter signal rises up to 90% of its Typical
VC| j Value. E.g. when VCI comes later, This times is defined

at the cross point of 90% of 2.5/2.75V not 90% of 2.3V.

Value. E.g. when VCI comes earlier, This times is defined
at the cross point of 90% of 2.5/2.75V not 90% of 2.3V.

trPWCS=+/- no limit

Time when the former signal rises up to 90% of its Typical %

trPWCS=+/- no limit

CSX HorlL

RESX trPWREST=min,3ms

(power down in
sleep out mode)

A 4

trPWREST 1= min,120ms|

RESX 5 trPWREST=min,3ms
(power down in
sleep in mode)

A
Y

trPWREST2= min,0Omsjgq—

trPWREST1 is applied to RESX falling in the Sleep Out Mode
trPWREST2 is applied to RESX falling in the Sleep In Mode.

Note: Unless otherwise specified, timing here in show cross point at 50% of signal/power level.
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8.5.1.2 Case 2 — RESX line is held low by MPU at Power On

If RESX line is held Low (and stable) by the MPU during Power On, then the RESX must be held low for minimum
3msec after both VCI and VCCIO have been applied.

<«—>»| trPW=+/- no limit fPW=+/- no limit [«—>
VCCIO —~ -
4
Time when the latter signal rises up to 90% of its Typical \
VC| Value. E.g. when VCI comes later, This times is defined
\ at the cross point of 90% of 2.5/2.75V not 90% of 2.3V.
Time when the former signal rises up to 90% of its Typical
Value. E.g. when VCI comes earlier, This times is defined
at the cross point of 90% of 2.5/2.75V not 90% of 2.3V.
trPWCS=+/- no limit
trPWCS=+/- no limit
CsSX HorlL
RESX trPWREST=min,3ms
(power down in >
sleep out mode)
trPWREST 1= min,120ms
RESX ’ .| trPWREST=min,3ms
. )
(power down in
sleep in mode) .
trPWREST2= m|n,0msH—

trPWREST1 is applied to RESX falling in the Sleep Out Mode
trPWREST?2 is applied to RESX falling in the Sleep In Mode.

Note: Unless otherwise specilied, timing here in show cross point at 50% of signal/power level.
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8.6 Power Level Definition
8.6.1 Power levels

6 level modes are defined they are in order of Maximum power consumption to Minimum power consumption.

1. Normal Mode On (full display), Idle Mode Off, Sleep Out
In this mode, the display is able to show maximum 262,144 colors.

2. Partial Mode On, Idle Mode Off, Sleep Out
In this mode, part of the display is used with maximum 262,144 colors.

3. Normal Mode On (full display), Idle Mode On, Sleep Out
In this mode, the full display area is used but with 8 colors.

4. Partial Mode On, Idle Mode On, Sleep Out
In this mode, part of the display is used but with 8 colors

5. Sleep In Mode
In this mode, the DC/DC converter, Internal oscillator and panel driver circuit are stopped. Only the interface
and memory works with VCCIO power supply. Contents of the memory are safe.

6. Power Off Mode.
In this mode, both VCI and VCCIO are removed

Note:
Transition between modes 1-5 is controllable by commands. Mode 6 is entered only when both Power supplies
are removed.

NewVisi
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8.6.2 Power flow chart

1. Normal display mode on = NORON
2. Partial mode on = PTLON
3. ldle mode off = IDMOFF Power on
4. Idle mode on = IDMON sequence
5. Sleep Out = SLPOUT q
6. Sleep In = SLPIN HW reset/SW reset
|
|
|
|
l v
NORON _ SLPIN I N _ NORON
> Sleep Out T Sleep In *
PTLON Normal display mode on SLPOUT | Mormal display mode on PTLON
Idle mode off - - Idle mode off
& | A
|
|
IDMON IDMOFF : IDMON IDMOFF
________________________ .
|
l r
| ¥ stein | —— »
bt Sleep Out T Sleep In -
Normal display mode on SLPOUT | Normal display mode on
Idle mode on -t - Idle mode on
|
|
|
|
|
________________________ .
|
|
.~ SLPIN | .
> Sleep Out —> Sleep In <
Partial mode on SLPOUT | Partial mode on
Idle mode off - : Idle mode off
& | A
|
|
IDMON IDMOFF | IDMON IDMOFF
|
________________________ -
|
|
PTLON | ¥ SLPIN | —Y% _ PTLON
Ll Sleep Out > Sleep In *
NORON Partial mode on sLPOUT ! Partial mode on NORON
Idle mode on < l Idle mode on
|
Sleep out : Sleep in
|

Notes:

1. There is not any abnormal visual effect when there is changing from one power mode to anther power mode.

2. There is not any limitation, which is not specified by Nokia, when there is changing from one power mode to
another power mode.
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8.7 8-color Display Mode

The NV3029S has a function to display in eight colors. In 8-color mode, the available grayscales are only VO and
V31, and the power supplies for other grayscales (V1 to V30) are cut off to reduce power consumption.

The y-correction registers, PKPO-PKP5 and PKNO-PKNS, are disabled in 8-color display mode.

In 8-color display mode, the Gamma-micro-adjustment registers are invalid and only the upper bits of RGB are used
for display.

MSB Graphics RAM(GRAM) LSB

YV VY YV VYV YYYYYY

D:jsaptI:y|R5| R4R3[R2|R1|R0| [G5{G4|G3|G2|G1|GO| [B5|B4|B3[B2[B1]B0|
L - < 7 < /

-~ ¢ //
0 \L‘l \;RS <7G5 "BS
g Two-level Two-level Two-level
@ 5 grayscale control| grayscale control| grayscale control
o | <R> <G> <B>
o
=1
° LCD driver LCD driver LCD driver
El B
@ | V31

R G =
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8.8 Gamma Correction

The NV3029S incorporates gamma adjustment function for the 32,768-color display (32 grayscale for each R, G
and B color). Gamma adjustment operation is implemented by deciding the 15 grayscale levels firstly in gamma
adjustment control registers to match the LCD panel. These registers are available both for positive polarities and
negative polarities.

Graphics RAM(GRAM)

YYYYY YY YV
G462 160

B4||33||32|B1|Bo

Positive polarity Register

RPO5[VRP04|VRPO3[VRP02|VRP01|VRP0O
R4|R3R2R1R0O

/

VRP15|VRP14 [VRP13|VRP12|VRP11|VRP10

VRP25|VRP24 VRP23[VRP22 |VRP21 |VRP20
VRP35|VRP34 VRP33[VRP32 [VRP31 [VRP30
RP45|VRP44 VRP43VRP42 [VRP41|VRP40

VRP55|VRP54|VRP53|VRP52|VRP51|VRP50

PRP06|PRP0O5|PRP04[PRPO3[PRP0O2 [PRPO1|PRPOO
PRP16|[PRP15[PRP 14 [PRP13[PRP12|PRP11|PRP10
PKP04|PKP03|PkP0O2 [PKPO1 [PKPOO
PKP14 [PkP13[PKP12|PKP11|PKP10
PKP24 PKP23|PKP22 |PKP21 |PKP20
5 VE P PKP34 [PkP33|PKkP32 [PKP31 [PKP30

A 4 A 4 VO PKP44 [PKP43|PKP42 |PKP41 [PKP40

V1 PKP54 [PKP53|PKP52 |PKP51|PKP50

5bit Grayscale | | 5bit Grayscalg| 5bit Grayscalg
D/A Converter || D/A Convertef| D/A Converte PKP64|PKP63[PKP62| PKP61[PKP60
Grayscale
Voltage
Generator Negative polarity Register

A

FRC control | [ FRC control | | FRC control

RNO5|VRNO04VRNO3|VRNO2|VRNO1|VRNOO

i i Driver
Output Driver| | Output Driver [ [ Output e VRNTS[V RN 1A RN TalvRm 2 AN T VA To

w
—_

A

RN25|VRN24 VRN23[VRN22 [VRN21 |[VRN20

VRN35|VRN34 VRN33[VRN32 [VRN31 [VRN30

RN45|VRN44 VRN43[VRN42 [VRN41 [VRN40

v v v RN55]VRN54[VRN53|VRN52|VRN51|VRN50

PRNO6|PRNO5|PRNO4PRNO3IPRNO2 [PRNO1 [PRNOO

PRN16|PRN15|PRN14 PRN13|PRN12 |[PRN11|PRN10
PKNO04|PKNO3[PKNO2|PKNO1|PKNOO

PKN141PKN13[PKN12|PKN11|PKN10

PKN24 PKN23|PKN22 |[PKN21 |[PKN20

PKN34 PKN33|PKN32 [PKN31 |[PKN30

L C D PKN44 PKN43|PKN42 [PKN41 [PKN40

PKN54|PKN53|PKN52|PKN51|PKN50

PKN64|PKNE63|PKN62|PKN61|PKN60

Figure 1: Grayscale control
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8.8.1 Gamma-characteristics adjustment registers

This NV3029S has register groups for specifying a series grayscale voltage that meets the Gamma-characteristics
for the LCD panel used. These registers are divided into three groups, which correspond to the gradient, amplitude,
and Micro Adjustment of the voltage for the grayscale characteristics. The polarity of each register can be specified
independently.

0- Offset adjustment registers

The offset adjustment variable registers are used to adjust the amplitude of the grayscale voltage. This function is
implemented by controlling these variable resisters in the top and bottom of the gamma resister stream for reference
gamma voltage generation. These registers are available for both positive and negative polarities.

0- Gamma center adjustment registers

The gamma center adjustment registers are used to adjust the reference gamma voltage in the middle level of
grayscale without changing the dynamic range. This function is implemented by choosing one input of 128-to-1
selector in the gamma resister stream for reference gamma voltage generation. These registers are available for both
positive and negative polarities.

0- Gamma Micro Adjustment registers

The gamma Micro Adjustment registers can be used for fine adjustment of the reference gamma voltage. This
function is implemented by controlling the 32-to-1 selectors (PKP/N0~6), each of which has 5 inputs and generates
one reference voltage output (VgP/N (3,4,10,15,21,27,28)).

Gamma-adjustment registers
Register Groups Positive Polarity | Negative Polarity Description
) PRPO 6-0 PRNO 6-0 Variable resistor (PRP/N0) for center adjustment
Center Adjustment - - X
PRP1 6-0 PRNI 6-0 Variable resistor (PRP/N1) for center adjustment
PKPO 4-0 PKNO 4-0 32-to-1 selector (voltage level of grayscale 3)
PKP1 4-0 PKNI1 4-0 32-to-1 selector (voltage level of grayscale 4)
PKP2 4-0 PKN2 4-0 32-to-1 selector (voltage level of grayscale 10)
Micro Adjustment PKP3 4-0 PKN3 4-0 32-to-1 selector (voltage level of grayscale 21)
PKP4 4-0 PKN4 4-0 32-to-1 selector (voltage level of grayscale 27)
PKPS5 4-0 PKNS5 4-0 32-to-1 selector (voltage level of grayscale 28)
PKP6 4-0 PKNG6 4-0 32-to-1 selector (voltage level of grayscale 15)
VRPO 5-0 VRNO 5-0 Variable resistor (VRP/NO) for offset adjustment
VRP1 5-0 VRNI1 5-0 Variable resistor (VRP/N1) for offset adjustment
) VRP2 5-0 VRN2 5-0 Variable resistor (VRP/N2) for offset adjustment
Offset Adjustment - - :
VRP3 5-0 VRN3 5-0 Variable resistor (VRP/N3) for offset adjustment
VRP4 5-0 VRN4 5-0 Variable resistor (VRP/N4) for offset adjustment
VRPS 5-0 VRNS 5-0 Variable resistor (VRP/N5) for offset adjustment
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8.8.2 Gamma resister stream

The block consists of one gamma resister stream. Use different register setting for positive or negative polarity.
Each polarity includes fifteen gamma reference voltages. VgP/N (0, 1, 2, 3, 4, 5, 10, 15, 21, 26, 27, 28, 29, 30, 31).

Amplitude adjustment register Center adjustment register Micro adjustment register
5 35 3 33 2 2333233
T 3 3 33 3 333333
£ Z 2 Z 2 Z Z2Z 2222
=] = ] S = S = o W > a
YAP/VAN ; 6 ¢ 7 47 5 515 5 15155 »VaP/NO
- J >Va
g 64 to 1
—{ selector [] »>VgP/N1
v — ¥ »\/gP/N2
— 32101 o
64t01 | —{selector »VgP/N3
selector 32R/MR =
y
y Y =] 32101 »\/gP/N4
—] selector
12 1
64101 selgez:ct’or | »VgP/NS
selector {
| 10R/2R
] 32t0 1 ———————+——p\/gP/N10
] selector
B | 10R/2R
ﬁ
225RI3R [ earon. »\/gP/N15
— 12R/2R
v = 32101 | »\gP/N21
—{ selector | 10R/2
64t0 1 ]
selector 12810 1 »\/gP/N26
—] selector 6
7y — —{ 3210 1 y
| selector »\/gP/N27
32R/1R ;
64t01 ||
selector — 3210 1
] o} -
—|selector 'Vg P/N28
A [
= »\/gP/N29
— 64101 ||
—] selector »\/gP/N30
.::
Y »)/
vee Ll »\/gP/N31
S < <
2 3 3
£ z =
o = @
Amplitude adjustment register

Figure 2 : Gamma resister stream and gamma reference voltage
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8.8.3 Variable resister

There are two types of variable resistors, one is for center adjustment and the other is for offset adjustment. The
resistances are decided by setting values in the center adjustment, offset adjustment registers. Their relationships are
shown below:

e Table 1: Offset adjustment 0 ~ 5

Register Resistance Register Resistance Register Resistance
VR(P/N)0[5:0] VR(P/N)0O VR(P/N)1[5:0] VR(P/N)1 VR(P/N)2[5:0] VR(P/N)2
000000 OR 000000 OR 000000 OR
000001 2R 000001 2R 000001 2R
000010 4R 000010 4R 000010 4R
000011 6R 000011 6R 000011 6R
011101 S8R 011101 S8R 011101 S8R
011110 60R 011110 60R 011110 60R
011111 62R 011111 62R 011111 62R
100000 66R 100000 66R 100000 66R
100001 70R 100001 70R 100001 70R
100010 74R 100010 74R 100010 74R
100011 78R 100011 78R 100011 78R
111101 182R 111101 182R 111101 182R
111110 186R 111110 186R 111110 186R
111111 190R 111111 190R 111111 190R
Register Resistance Register Resistance Register Resistance
VR(P/N)3[5:0] VR(P/N)3 VR(P/N)4[5:0] VR(P/N)4 VR(P/N)5[5:0] VR(P/N)5
000000 OR 000000 OR 000000 OR
000001 4R 000001 4R 000001 4R
000010 8R 000010 8R 000010 8R
011101 116R 011101 116R 011101 116R
011110 120R 011110 120R 011110 120R
011111 124R 011111 124R 011111 124R
100000 128R 100000 128R 100000 128R
100001 130R 100001 130R 100001 130R
100010 132R 100010 132R 100010 132R
111100 184R 111100 184R 111100 184R
111101 186R 111101 186R 111101 186R
111110 188R 111110 188R 111110 188R
111111 190R 111111 190R 111111 190R
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Table 2 : Center adjustment

Register PPR(P/N)0[6:0] Resistance PR(P/N)0 Register PPR(P/N)1[6:0] Resistance PR(P/N)1
0000000 OR 0000000 OR
0000001 2R 0000001 2R
0000010 4R 0000010 4R
1111101 250R 1111101 250R
1111110 252R 1111110 252R
1111111 254R 1111111 254R
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8.8.4 The grayscale levels are determined by the following formulas.

Table 3 : VinP/NO

Reference Voltage

Micro Adjustment value

VinP/NO formula

VinP/NO

VRP/NO 5-0 = 000000

VAP/VAN

VRP/NO 5-0 = 000001

((450R -2R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 000010

((450R -4R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 000011

((450R -6R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 000100

((450R -8R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 000101

((450R -10R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 000110

((450R -12R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 000111

((450R -14R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 001000

((450R -16R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 001001

((450R -18R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 001010

((450R -20R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 001011

((450R -22R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 001100

((450R -24R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 001101

((450R -26R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =001110

((450R -28R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=001111

((450R -30R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 010000

((450R -32R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 010001

((450R -34R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 010010

((450R -36R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 010011

((450R -38R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =010100

((450R -40R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =010101

((450R -42R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=010110

((450R -44R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =010111

((450R -46R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 011000

((450R -48R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =011001

((450R -50R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=011010

((450R -52R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=011011

((450R -54R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =011100

((450R -56R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=011101

((450R -58R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=011110

((450R -60R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=011111

((450R -62R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 100000

((450R -66R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 100001

((450R -70R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 100010

((450R -74R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 100011

((450R -78R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 100100

((450R -82R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 100101

((450R -86R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 100110

((450R -90R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =100111

((450R -94R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 101000

((450R -98R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 101001

((450R -102R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =101010

((450R -106R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =101011

((450R -110R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 101100

((450R -114R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 101101

((450R -118R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=101110

((450R -122R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=101111

((450R -126R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 110000

((450R -130R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 110001

((450R -134R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 110010

((450R -138R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =110011

((450R -142R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 110100

((450R -146R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 110101

((450R -150R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=110110

((450R -154R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=110111

((450R -158R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 111000

((450R -162R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 111001

((450R -166R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=111010

((450R -170R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 =111011

((450R -174R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0 = 111100

((450R -178R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=111101

((450R -182R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=111110

((450R -186R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NO 5-0=111111

((450R -190R) / 450R) * (VAP/VAN-VBP) + VBP
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Table 4 : VinP/N1

Reference Voltage

Micro Adjustment value

VinP/N1 formula

VinP/N1

VRP/N1 5-0 = 000000

VAP/VAN

VRP/N1 5-0 = 000001

((450R 2R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 000010

((450R -4R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NI1 5-0 = 000011

((450R -6R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 000100

((450R -8R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 000101

((450R -10R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=000110

((450R -12R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NI1 5-0=000111

((450R -14R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/N1 5-0 = 001000

((450R -16R) / 450R) * (VAP/VAN—-VBP) + VBP

VRP/N1 5-0 =001001

((450R -18R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=001010

((450R -20R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/NI1 5-0=001011

((450R -22R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 001100

((450R -24R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=001101

((450R -26R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=001110

((450R -28R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=001111

((450R -30R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0 = 010000

((450R -32R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0 =010001

((450R -34R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=010010

((450R -36R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=010011

((450R -38R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=010100

((450R -40R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=010101

((450R 42R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=010110

((450R 44R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=010111

((450R 46R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0 =011000

((450R -48R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 011001

((450R -50R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=011010

((450R -52R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=011011

((450R -54R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/N1 5-0=011100

((450R -56R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/N15-0=011101

((450R -58R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N15-0=011110

((450R -60R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=011111

((450R -62R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 100000

((450R -66R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 100001

((450R -70R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 100010

((450R -74R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/N1 5-0 =100011

((450R -78R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/N1 5-0 =100100

((450R -82R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/N1 5-0 =100101

((450R -86R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=100110

((450R -90R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=100111

((450R -94R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0 =101000

((450R -98R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 =101001

((450R -102R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=101010

((450R -106R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N1 5-0=101011

((450R -110R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 =101100

((450R -114R)/ 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=101101

((450R -118R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=101110

((450R -122R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N15-0=101111

((450R -126R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 110000

((450R -130R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NI1 5-0=110001

((450R -134R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=110010

((450R -138R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 110011

((450R -142R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=110100

((450R -146R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NI1 5-0=110101

((450R -150R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=110110

((450R -154R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=110111

((450R -158R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 111000

((450R -162R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0 = 111001

((450R -166R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=111010

((450R -170R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=111011

((450R -174R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N15-0=111100

((450R -178R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=111101

((450R -182R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N1 5-0=111110

((450R -186R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N15-0=111111

((450R -190R) / 450R) * (VAP/VAN-VBP) + VBP
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Table 5: VinP/N2

Reference Voltage

Micro Adjustment value

VinP/N2 formula

VinP/N2

VRP/N2 5-0 = 000000

(410R / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 000001

((410R -2R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 000010

((410R -4R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 000011

((410R -6R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 000100

((410R -8R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 000101

((410R -10R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =000110

((410R -12R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 000111

((410R -14R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 001000

((410R -16R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 001001

((410R -18R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N2 5-0 = 001010

((410R -20R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 001011

((410R -22R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 001100

((410R -24R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =001101

((410R -26R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =001110

((410R -28R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N2 5-0=001111

((410R -30R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 010000

((410R -32R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 010001

((410R -34R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =010010

((410R -36R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 010011

((410R -38R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 010100

((410R -40R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =010101

((410R -42R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =010110

((410R -44R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=010111

((410R -46R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 011000

((410R -48R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=011001

((410R -50R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N2 5-0 =011010

((410R -52R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =011011

((410R -54R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =011100

((410R -56R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=011101

((410R -58R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=011110

((410R -60R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=011111

((410R -62R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 100000

((410R -66R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 100001

((410R -70R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 100010

((410R -74R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 100011

((410R -78R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 100100

((410R -82R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 100101

((410R -86R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =100110

((410R -90R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=100111

((410R -94R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =101000

((410R -98R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =101001

((410R -102R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =101010

((410R -106R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=101011

((410R -110R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 101100

((410R -114R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=101101

((410R -118R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=101110

((410R -122R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=101111

((410R -126R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 110000

((410R -130R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 110001

((410R -134R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 =110010

((410R -138R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=110011

((410R -142R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 110100

((410R -146R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=110101

((410R -150R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=110110

((410R -154R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=110111

((410R -158R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 111000

((410R -162R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0 = 111001

((410R -166R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=111010

((410R -170R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=111011

((410R -174R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=111100

((410R -178R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=111101

((410R -182R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N2 5-0=111110

((410R -186R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N25-0=111111

((410R -190R) / 450R) * (VAP/VAN-VBP) + VBP
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Table 6 : VinP/N10

Reference Voltage

Micro Adjustment value

VinP/N10 formula

VinP/N10

VRP/N3 5-0 = 000000

(230R / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 000001

((230R -4R) / 450R) * (VAP/VAN_VBP) + VBP

VRP/N3 5-0 = 000010

((230R -8R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 000011

((230R -12R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 000100

((230R -16R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 000101

((230R -20R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=000110

((230R -24R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=000111

((230R -28R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 001000

((230R -32R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N3 5-0 = 001001

((230R -36R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 001010

((230R -40R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=001011

((230R -44R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 001100

((230R -48R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 =001101

((230R -52R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=001110

((230R -56R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=001111

((230R -60R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 010000

((230R -64R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 010001

((230R -68R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=010010

((230R -72R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=010011

((230R -76R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=010100

((230R -80R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=010101

((230R -84R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N3 5-0=010110

((230R -88R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=010111

((230R -92R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 011000

((230R -96R) / 450R) * (VAP/VAN-_VBP) + VBP

VRP/N3 5-0=011001

((230R -100R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=011010

((230R -104R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=011011

((230R -108R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=011100

((230R -112R) / 450R) * (VAP/VAN_VBP) + VBP

VRP/N3 5-0=011101

((230R -116R) / 450R) * (VAP/VAN-VBP) - VBP

VRP/N3 5-0=011110

((230R -120R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=011111

((230R -124R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 100000

((230R -128R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 100001

((230R -130R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=100010

((230R -132R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 100011

((230R -134R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 100100

((230R -136R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 100101

((230R -138R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=100110

((230R -140R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=100111

((230R -142R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 101000

((230R -144R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=101001

((230R -146R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=101010

((230R -148R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=101011

((230R -150R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=101100

((230R -152R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=101101

((230R -154R) / 450R) * (VAP/VAN-VBP) - VBP

VRP/N3 5-0=101110

((230R -156R) / 450R) * (VAP/VAN_VBP) - VBP

VRP/N3 5-0=101111

((230R -158R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 110000

((230R -160R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 110001

((230R -162R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 110010

((230R -164R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=110011

((230R -166R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0= 110100

((230R -168R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=110101

((230R -170R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=110110

((230R -172R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=110111

((230R -174R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0 = 111000

((230R -176R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=111001

((230R -178R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=111010

((230R -180R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=111011

((230R -182R) / 450R) * (VAP/VAN_VBP) + VBP

VRP/N3 5-0=111100

((230R -184R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=111101

((230R -186R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=111110

((230R -188R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N3 5-0=111111

((230R -190R) / 450R) * (VAP/VAN-VBP) + VBP
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Table 7 : VinP/N11

Reference Voltage

Micro Adjustment value

VinP/N11 formula

VinP/N11

VRP/N4 5-0 = 000000

(190R / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 000001

((190R -4R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 000010

((190R -8R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 000011

((190R -12R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 000100

((190R -16R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 000101

((190R -20R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 000110

((190R -24R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 000111

((190R -28R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 001000

((190R -32R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 001001

((190R -36R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 =001010

((190R -40R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/N4 5-0 = 001011

((190R -44R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 001100

((190R -48R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 =001101

((190R -52R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=001110

((190R -56R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=001111

((190R -60R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 010000

((190R -64R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 010001

((190R -68R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=010010

((190R -72R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=010011

((190R -76R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=010100

((190R -80R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=010101

((190R -84R) / 450R) * (VAP/VAN—VBP) + VBP

VRP/N4 5-0=010110

((190R -88R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=010111

((190R -92R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 011000

((190R -96R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 =011001

((190R -100R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=011010

((190R -104R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=011011

((190R -108R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 =011100

((190R -112R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=011101

((190R -116R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=011110

((190R -120R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=011111

((190R -124R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 100000

((190R -128R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 100001

((190R -130R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 100010

((190R -132R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 100011

((190R -134R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 100100

((190R -136R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 100101

((190R -138R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=100110

((190R -140R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=100111

((190R -142R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 101000

((190R -144R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 =101001

((190R -146R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=101010

((190R -148R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=101011

((190R -150R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 =101100

((190R -152R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=101101

((190R -154R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=101110

((190R -156R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=101111

((190R -158R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 110000

((190R -160R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 110001

((190R -162R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 =110010

((190R -164R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 =110011

((190R -166R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=110100

((190R -168R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=110101

((190R -170R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=110110

((190R -172R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=110111

((190R -174R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0 = 111000

((190R -176R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=111001

((190R -178R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=111010

((190R -180R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=111011

((190R -182R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=111100

((190R -184R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=111101

((190R -186R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N45-0=111110

((190R -188R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N4 5-0=111111

VBP

New Vision Microelectronics Inc. 193




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

Table 8 : VinP/N12

Reference Voltage

Micro Adjustment value

VinP/N12 formula

VinP/N12

VRP/NS5 5-0 = 000000

(190R / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 000001

((190R -4R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 000010

((190R -8R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 000011

((190R -12R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 000100

((190R -16R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 = 000101

((190R -20R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 000110

((190R -24R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=000111

((190R -28R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 001000

((190R -32R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 = 001001

((190R -36R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=001010

((190R -40R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=001011

((190R -44R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=001100

((190R -48R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 =001101

((190R -52R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=001110

((190R -56R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=001111

((190R -60R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 = 010000

((190R -64R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 010001

((190R -68R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=010010

((190R -72R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=010011

((190R -76R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 =010100

((190R -80R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=010101

((190R -84R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=010110

((190R -88R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=010111

((190R -92R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 011000

((190R -96R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=011001

((190R -100R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=011010

((190R -104R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=011011

((190R -108R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=011100

((190R -112R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=011101

((190R -116R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=011110

((190R -120R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=011111

((190R -124R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0 = 100000

((190R -128R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0 = 100001

((190R -130R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0 =100010

((190R -132R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0 =100011

((190R -134R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0 =100100

((190R -136R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0 =100101

((190R -138R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0=100110

((190R -140R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0=100111

((190R -142R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0 =101000

((190R -144R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS5 5-0=101001

((190R -146R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/NS 5-0=101010

((190R -148R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=101011

((190R -150R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 = 101100

((190R -152R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=101101

((190R -154R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=101110

((190R -156R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=101111

((190R -158R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 = 110000

((190R -160R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 = 110001

((190R -162R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 =110010

((190R -164R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=110011

((190R -166R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 = 110100

((190R -168R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=110101

((190R -170R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=110110

((190R -172R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=110111

((190R -174R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0 = 111000

((190R -176R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=111001

((190R -178R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=111010

((190R -180R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=111011

((190R -182R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=111100

((190R -184R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=111101

((190R -186R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=111110

((190R -188R) / 450R) * (VAP/VAN-VBP) + VBP

VRP/N5 5-0=111111

VBP
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Table 9 : VinP/N4

Reference Voltage

Micro Adjustment value

VinP/N4 formula

VinP/N4

PRP/NO 6-0 = 0000000

(350R / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0000001

((350R — 2R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0000010

((350R — 4R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0000011

((350R — 6R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0000100

((350R — 8R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0000101

((350R — 10R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0000110

((350R — 12R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0000111

((350R — 14R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0001000

((350R — 16R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0001001

((350R — 18R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0001010

((350R — 20R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0001011

((350R — 22R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0001100

((350R — 24R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0001101

((350R — 26R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0001110

((350R — 28R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0001111

((350R — 30R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0010000

((350R — 32R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0010001

((350R — 34R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0010010

((350R — 36R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0010011

((350R — 38R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0010100

((350R — 40R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0010101

((350R — 42R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0010110

((350R — 44R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0010111

((350R — 46R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0011000

((350R — 48R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0011001

((350R — 50R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0011010

((350R — 52R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0011011

((350R — 54R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0011100

((350R — 56R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0011101

((350R — 58R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0=0011110

((350R — 60R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO0 6-0=0011111

((350R — 62R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0100000

((350R — 64R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0100001

((350R — 66R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0100010

((350R — 68R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0100011

((350R — 70R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 = 0100100

((350R — 72R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0100101

((350R — 74R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0100110

((350R — 76R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0100111

((350R — 78R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0101000

((350R — 80R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0101001

((350R — 82R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0101010

((350R — 84R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0101011

((350R — 86R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0101100

((350R — 88R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0101101

((350R — 90R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0101110

((350R — 92R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0101111

((350R — 94R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0110000

((350R — 96R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 0110001

((350R — 98R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0110010

((350R — 100R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0110011

((350R — 102R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0 =0110100

((350R — 104R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0110101

((350R — 106R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0110110

((350R — 108R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0=0110111

((350R — 110R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0111000

((350R — 112R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0111001

((350R — 114R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =0111010

((350R — 116R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0=0111011

((350R — 118R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0=0111100

((350R — 120R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0=0111101

((350R — 122R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0=0111110

((350R — 124R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N0 6-0=0111111

((350R — 126R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1000000

((350R — 128R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1000001

((350R — 130R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1000010

((350R — 132R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1000011

((350R — 134R) / 450R) * (VAP/VAN-VBP) + VBP
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Reference Voltage

Micro Adjustment value

VinP/N4 formula

PRP/NO 6-0 = 1000100

((350R — 136R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1000101

((350R — 138R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1000110

((350R _ 140R) / 450R) * (VAP/VAN_VBP) + VBP

PRP/NO 6-0 =1000111

((350R — 142R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1001000

((350R — 144R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1001001

((350R — 146R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1001010

((350R — 148R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1001011

((350R — 150R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1001100

((350R — 152R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1001101

((350R — 154R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1001110

((350R — 156R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1001111

((350R — 158R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1010000

((350R — 160R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1010001

((350R — 162R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1010010

((350R — 164R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1010011

((350R — 166R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1010100

((350R — 168R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1010101

((350R — 170R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1010110

((350R — 172R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1010111

((350R -174R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1011000

((350R — 176R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1011001

((350R — 178R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1011010

((350R — 180R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1011011

((350R — 182R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1011100

((350R — 184R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1011101

((350R — 186R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1011110

((350R — 188R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1011111

((350R — 190R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1100000

((350R — 192R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1100001

((350R — 194R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1100010

((350R — 196R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1100011

((350R — 198R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1100100

((350R — 200R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1100101

((350R — 202R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1100110

((350R — 204R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1100111

((350R — 206R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1101000

((350R — 208R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1101001

((350R — 210R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1101010

((350R — 212R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1101011

((350R — 214R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1101100

((350R — 216R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1101101

((350R — 218R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1101110

((350R — 220R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1101111

((350R — 222R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1110000

((350R — 224R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1110001

((350R — 226R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1110010

((350R — 228R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1110011

((350R — 230R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1110100

((350R — 232R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 =1110101

((350R — 234R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1110110

((350R — 236R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1110111

((350R _ 238R) / 450R) * (VAP/VAN_VBP) + VBP

PRP/NO 6-0 = 1111000

((350R — 240R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0 = 1111001

((350R — 242R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1111010

((350R — 244R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1111011

((350R — 246R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1111100

((350R — 248R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1111101

((350R — 250R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1111110

((350R — 252R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/NO 6-0=1111111

((350R _ 254R) / 450R) * (VAP/VAN_VBP) + VBP
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Table 10 : VinP/N8

Reference Voltage

Micro Adjustment value

VinP/N8 formula

VinP/N8

PRP/N1 6-0 = 0000000

(354R / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0000001

((354R -2R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0000010

((354R -4R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0000011

((354R — 6R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0000100

((354R — 8R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0000101

((354R — 10R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0000110

((354R — 12R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0000111

((354R -14R) / 450R) * (VAP/VAN—VBP) + VBP

PRP/N1 6-0 = 0001000

((354R — 16R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0001001

((354R — 18R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0001010

((354R — 20R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0001011

((354R — 22R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0001100

((354R — 24R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0001101

((354R — 26R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0001110

((354R — 28R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0001111

((354R — 30R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0010000

((354R — 32R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0010001

((354R -34R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0010010

((354R — 36R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0010011

((354R — 38R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0010100

((354R — 40R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0010101

((354R — 42R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0010110

((354R — 44R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0010111

((354R — 46R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0011000

((354R — 48R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0011001

((354R — 50R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0011010

((354R — 52R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0011011

((354R -54R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0011100

((354R — 56R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0011101

((354R — 58R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0011110

((354R — 60R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=0011111

((354R — 62R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0100000

((354R -64R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0100001

((354R — 66R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0100010

((354R — 68R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0100011

((354R — 70R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0100100

((354R — 72R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0100101

((354R — 74R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0100110

((354R — 76R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0100111

((354R — 78R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0101000

((354R — 80R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0101001

((354R — 82R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0101010

((354R -84R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0101011

((354R — 86R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0101100

((354R — 88R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =0101101

((354R — 90R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0101110

((354R — 92R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0101111

((354R — 94R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0110000

((354R — 96R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 0110001

((354R — 98R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0110010

((354R — 100R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0110011

((354R — 102R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0110100

((354R — 104R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0110101

((354R — 106R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0110110

((354R — 108R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0110111

((354R— 110R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0111000

((354R — 112R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0111001

((354R — 114R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0111010

((354R — 116R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=0111011

((354R — 118R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=0111100

((354R — 120R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=0111101

((354R — 122R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=0111110

((354R -124R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=0111111

((354R — 126R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1000000

((354R — 128R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1000001

((354R — 130R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1000010

((354R -132R) / 450R) * (VAP/VAN-VBP) + VBP
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Reference Voltage

Micro Adjustment value

VinP/N8 formula

VinP/N8

PRP/N1 6-0 = 1000011

((354R — 134R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1000100

((354R — 136R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1000101

((354R — 138R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1000110

((354R — 140R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1000111

((354R — 142R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1001000

((354R — 144R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1001001

((354R — 146R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1001010

((354R — 148R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1001011

((354R — 150R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1001100

((354R -152R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1001101

((354R — 154R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1001110

((354R — 156R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1001111

((354R — 158R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1010000

((354R — 160R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1010001

((354R — 162R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1010010

((354R — 164R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1010011

((354R — 166R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1010100

((354R — 168R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1010101

((354R — 170R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1010110

((354R — 172R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1010111

((354R -174R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1011000

((354R — 176R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1011001

((354R — 178R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1011010

((354R — 180R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1011011

((354R — 182R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1011100

((354R — 184R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1011101

((354R — 186R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1011110

((354R — 188R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1011111

((354R — 190R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1100000

((354R — 192R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1100001

((354R — 194R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1100010

((354R — 196R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1100011

((354R — 198R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1100100

((354R — 200R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1100101

((354R —202R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1100110

((354R — 204R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1100111

((354R — 206R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1101000

((354R — 208R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1101001

((354R — 210R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1101010

((354R — 212R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1101011

((354R — 214R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1101100

((354R — 216R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1101101

((354R — 218R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1101110

((354R — 220R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1101111

((354R — 222R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 = 1110000

((354R — 224R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1110001

((354R — 226R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1110010

((354R — 228R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1110011

((354R — 230R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0=1110100

((354R — 232R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1110101

((354R — 234R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1110110

((354R — 236R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1110111

((354R — 238R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N1 6-0 =1111000

((354R — 240R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1111001

((354R — 242R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1111010

((354R — 244R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1111011

((354R — 246R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1111100

((354R — 248R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1111101

((354R — 250R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1111110

((354R — 252R) / 450R) * (VAP/VAN-VBP) + VBP

PRP/N16-0=1111111

((354R — 254R) / 450R) * (VAP/VAN_VBP) + VBP
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Table 11: VinP/N3

Reference Voltage

Micro Adjustment value

VinP/N3 formula

VinP/N3

PKP/NO 4-0 = 00000

(31R / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 = 00001

(B1IR— IR)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/NO 4-0 = 00010

(BIR—2R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 =00011

(BIR - 3R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 = 00100

(B31IR—4R)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/NO 4-0=00101

(BIR - 5R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0=00110

(BIR - 6R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N0 4-0=00111

(B1R—7R)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/NO 4-0 = 01000

(31R— 8R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO0 4-0=01001

(BIR - 9R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 = 01010

(BIR -10R)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/NO 4-0 = 01011

(BIR-11R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 = 01100

(IR -12R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N0 4-0=01101

(IR -13R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N0 4-0=01110

(BIR -14R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N04-0=01111

(IR -15R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 = 10000

(BIR-16R)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/NO 4-0 = 10001

(BIR-17R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 = 10010

(IR -18R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0=10011

(IR -19R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 = 10100

(BIR -20R) / 32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/NO0 4-0=10101

(IR -21R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N0 4-0=10110

((3IR -22R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N0 4-0=10111

(BIR -23R)/ 32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/NO 4-0 = 11000

(1R -24R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N0 4-0=11001

(IR -25R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N0 4-0=11010

(IR -26R) / 32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/N04-0=11011

(IR -27R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO 4-0 =11100

(IR -28R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N04-0=11101

(3IR -29R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N04-0=11110

(31IR -30R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/NO4-0=11111

(IR -31R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

New Vision Microelectronics Inc. 199




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

Table 12: VinP/N3 2

Reference Voltage

Micro Adjustment value

VinP/N3 2 formula

VinP/N3 2

PKP/N1 4-0 = 00000

(31R/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0 = 00001

(31R— IR)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0=00010

(BIR - 2R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0=00011

(B31R—3R)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/N1 4-0 = 00100

(31R—4R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0=00101

(BIR - 5R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=00110

(BIR - 6R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0=00111

(31R—7R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0 =01000

(BIR - 8R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0=01001

(B1IR—9R)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/N1 4-0=01010

(IR -10R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0=01011

(BIR -11R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=01100

(IR -12R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=01101

(BIR-13R)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/N14-0=01110

(IR -14R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=01111

(IR -15R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0 = 10000

(BIR-16R)/ 32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/N1 4-0 = 10001

(BIR -17R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0=10010

(IR -18R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=10011

(BIR -19R)/32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/N1 4-0 = 10100

(BIR -20R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=10101

(IR -21R)/ 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=10110

(IR -22R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=10111

(BIR -23R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N1 4-0 = 11000

(IR -24R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=11001

(3IR -25R) / 32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/N14-0=11010

(BIR -26R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=11011

(IR -27R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=11100

(IR -28R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=11101

(BIR -29R) / 32R) * (VinP/N2 _VinP/N4) + VinP/N4

PKP/N14-0=11110

(IR -30R) / 32R) * (VinP/N2 —VinP/N4) + VinP/N4

PKP/N14-0=11111

(IR -31R)/32R) * (VinP/N2 —VinP/N4) + VinP/N4
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Table 13: VinP/N5

Reference Voltage

Micro Adjustment value

VinP/N5 formula

VinP/N5

PKP/N2 4-0 = 00000

(L95R / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N2 4-0 = 00001

((195R -3R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8

PKP/N2 4-0 = 00010

((195R -6R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8

PKP/N2 4-0=00011

((195R -9R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N2 4-0 = 00100

((195R -12R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N2 4-0 = 00101

((195R -15R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N2 4-0=00110

((195R -18R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N2 4-0=00111

((195R -21R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N2 4-0 = 01000

((195R -24R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N2 4-0=01001

((195R -27R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N2 4-0=01010

((195R -30R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N2 4-0 =01011

((195R -33R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N2 4-0=01100

((195R -36R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N2 4-0=01101

((195R -39R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N2 4-0=01110

((195R -42R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N2 4-0=01111

((195R -45R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N2 4-0 = 10000

((195R -48R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N2 4-0 = 10001

((195R -51R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N2 4-0 =10010

((195R -54R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N2 4-0=10011

((195R -57R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N2 4-0 = 10100

((195R -60R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N2 4-0 = 10101

((195R -63R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N2 4-0=10110

((195R -66R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N2 4-0=10111

((195R -69R) / 225R) * (VinP/N4 —_VinP/N8) + VinP/N§

PKP/N2 4-0 = 11000

((195R -72R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N2 4-0=11001

((195R -75R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N2 4-0=11010

((195R -78R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N2 4-0=11011

((195R -81R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N2 4-0=11100

((195R -84R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N2 4-0=11101

((195R -87R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N24-0=11110

((195R -90R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N24-0=11111

((195R -93R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§
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Table 13a: VinP/N6

Reference Voltage

Micro Adjustment value

VinP/N6 formula

VinP/N6

PKP/N6 4-0 = 00000

(159R / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N6 4-0 = 00001

((159R -3R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N§

PKP/N6 4-0 = 00010

((159R -6R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N§

PKP/N6 4-0 = 00011

((159R -9R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N§

PKP/N6 4-0 = 00100

((159R -12R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N6 4-0 = 00101

((159R -15R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N6 4-0 = 00110

((159R -18R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N6 4-0=00111

((159R -21R)/ 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N6 4-0 = 01000

((159R -24R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N§

PKP/N6 4-0 = 01001

((159R -27R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N6 4-0 = 01010

((159R -30R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N6 4-0 =01011

((159R -33R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N6 4-0 = 01100

((159R -36R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N6 4-0 =01101

((159R -39R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N6 4-0 = 01110

((159R -42R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8

PKP/N64-0=01111

((159R -45R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N6 4-0 = 10000

((159R -48R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N6 4-0 = 10001

((159R -51R)/ 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N6 4-0 = 10010

((159R -54R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N6 4-0 =10011

((159R -57R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N6 4-0 = 10100

((159R -60R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N6 4-0 =10101

((159R -63R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8§

PKP/N6 4-0 = 10110

((159R -66R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N6 4-0=10111

((159R -69R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N6 4-0 = 11000

((159R -72R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N6 4-0 = 11001

((159R -75R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N6 4-0 = 11010

((159R -78R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N6 4-0=11011

((159R -81R)/ 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N6 4-0 = 11100

((159R -84R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8§

PKP/N6 4-0 =11101

((159R -87R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N6 4-0 =11110

((159R -90R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N§

PKP/N64-0=11111

((159R -93R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8
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Table 14: VinP/N7

Reference Voltage

Micro Adjustment value

VinP/N7 formula

VinP/N7

PKP/N3 4-0 = 00000

(123R / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0 = 00001

((123R -3R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0 = 00010

((123R -6R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=00011

((123R -9R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0 = 00100

((123R -12R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=00101

((123R -15R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=00110

((123R -18R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=00111

((123R -21R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0 = 01000

((123R -24R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=01001

((123R -27R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=01010

((123R -30R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=01011

((123R -33R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8

PKP/N3 4-0 =01100

((123R -36R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=01101

((123R -39R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=01110

((123R -42R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8

PKP/N34-0=01111

((123R -45R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0 = 10000

((123R -48R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0 = 10001

((123R -51R)/ 225R) * (VinP/N4 _VinP/N8) + VinP/N8

PKP/N3 4-0=10010

((123R -54R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=10011

((123R -57R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0 = 10100

((123R -60R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=10101

((123R -63R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=10110

((123R -66R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=10111

((123R -69R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8

PKP/N3 4-0 = 11000

((123R -72R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=11001

((123R -75R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=11010

((123R -78R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=11011

((123R -81R)/ 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=11100

((123R -84R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N3 4-0=11101

((123R -87R) / 225R) * (VinP/N4 —VinP/N8) + VinP/N8

PKP/N34-0=11110

((123R -90R) / 225R) * (VinP/N4 _VinP/N8) + VinP/N8

PKP/N34-0=11111

((123R -93R)/ 225R) * (VinP/N4 —VinP/N8) + VinP/N8
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Table 15: VinP/N9 2

Reference Voltage

Micro Adjustment value

VinP/N9 2 formula

VinP/N9 2

PKP/N4 4-0 = 00000

(31R/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 00001

(BIR -IR)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 00010

(B1IR -2R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 00011

(1R -3R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 00100

((3IR -4R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=00101

(B1IR -5R) /32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=00110

((31R -6R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=00111

(BIR -7R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 01000

(1R -8R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 01001

((B31IR -9R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 =01010

((3IR -10R)/ 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=01011

(BIR -11R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 =01100

(BIR -12R) / 32R) * (VinP/N8 _VinP/N10) + VinP/N10

PKP/N4 4-0=01101

(IR -13R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=01110

(IR -14R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N44-0=01111

(IR -15R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 10000

(BIR-16R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 =10001

(BIR -17R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 =10010

(IR -18R) / 32R) * (VinP/N8 _VinP/N10) + VinP/N10

PKP/N4 4-0 = 10011

(IR -19R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 10100

(BIR -20R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=10101

(B1IR -21R)/ 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=10110

(IR -22R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=10111

(IR -23R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 11000

(1R -24R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0 = 11001

((3IR -25R)/ 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=11010

((BIR -26R)/ 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=11011

(B1IR -27R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=11100

((31R -28R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N4 4-0=11101

((BIR -29R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N44-0=11110

(1R -30R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N44-0=11111

(IR -31R)/ 32R) * (VinP/N8 _VinP/N10) + VinP/N10
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Table 16: VinP/N9

Reference Voltage

Micro Adjustment value

VinP/N9 formula

VinP/N9

PKP/NS 4-0 = 00000

(31R /32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0 =00001

(BIR -1R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0 = 00010

((31R -2R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/NS5 4-0 = 00011

(BIR -3R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/NS 4-0 = 00100

(1R -4R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0=00101

((31R -5R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/NS5 4-0=00110

(IR -6R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=00111

(BIR -7R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0 = 01000

((31R -8R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0=01001

(BIR -9R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/NS 4-0 =01010

(IR -10R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=01011

(BIR -11R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/NS5 4-0=01100

(31IR-12R)/ 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0=01101

(IR -13R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=01110

(B1R -14R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=01111

(B31IR -15R) /32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/NS 4-0 = 10000

(BIR -16R) /32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0=10001

(IR -17R) /32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0=10010

(31IR-18R) /32R) * (VinP/N8 _VinP/N10) + VinP/N10

PKP/N5 4-0=10011

(IR -19R) /32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/NS 4-0 = 10100

(BIR -20R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=10101

(31IR -21R)/32R) * (VinP/N8 _VinP/N10) + VinP/N10

PKP/N5 4-0=10110

((31R -22R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=10111

(1R -23R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N5 4-0 = 11000

((31R -24R) / 32R) * (VinP/N8 _VinP/N10) + VinP/N10

PKP/NS5 4-0=11001

((31R -25R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/NS5 4-0=11010

(IR -26R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=11011

(1R -27R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=11100

((31R -28R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=11101

(BIR -29R) / 32R) * (VinP/N8 —VinP/N10) + VinP/N10

PKP/N54-0=11110

((31R -30R) / 32R) * (VinP/N8 _VinP/N10) + VinP/N10

PKP/N54-0=11111

(31IR -31R)/32R) * (VinP/N8 —VinP/N10) + VinP/N10
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Table 17:Positive polarity

Grayscale voltage Formula

v0 VinP0

vl VinP1

v2 VinP2

v3 VinP3

va VinP3 2

v5 VinP4

v6 VinP5+(VinP4-VinP5)*(8R/10R)
v7 VinP5+(VinP4-VinP5)*(6R/10R)
V8 VinP5+(VinP4-VinP5)*(4R/10R)
v9 VinP5+(VinP4-VinP5)*(2R/10R)
v10 VinP5

Vil VinP6-+(VinP5-VinP6)*(8R/10R)
V12 VinP6+(VinP5-VinP6)*(6R/10R)
vi3 VinP6+(VinP5-VinP6)*(4R/10R)
V14 VinP6+(VinP5-VinP6)*(2R/10R)
v15 VinP6

vi6 VinP7+(VinP6-VinP7)*(10R/12R)
v17 VinP7+(VinP6-VinP7)*(8R/12R)
V18 VinP7+(VinP6-VinP7)*(6R/12R)
v19 VinP7+(VinP6-VinP7)*(4R/12R)
v20 VinP7+(VinP6-VinP7)*(2R/12R)
v21 VinP7

V22 VinP8+(VinP7-VinP8)*(8R/10R)
v23 VinP8+(VinP7-VinP8)*(6R/10R)
v24 VinP8+(VinP7-VinP8)*(4R/10R)
v25 VinP8+(VinP7-VinP8)*(2R/10R)
v26 VinP8

V27 VinP9 2

v28 VinP9

v29 VinP10

v30 VinP11

v31 VinP12

NewVision
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Table 18: Negative polarity

Grayscale voltage Formula
v31 VinNO
v30 VinN1
v29 VinN2
v28 VinN3
v27 VinN3 2
v26 VinN4
v25 VinN5+(VinN4-VinN5)*(8R/10R)
v24 VinN5+(VinN4-VinN5)*(6R/10R)
v23 VinN5+(VinN4-VinN5)*(4R/10R)
v22 VinN5+(VinN4-VinN5)*(2R/10R)
v21 VinN5
v20 VinN6+(VinN5-VinN6)*(8R/10R)
v19 VinN6+(VinN5-VinN6)*(6R/10R)
v18 VinN6+(VinN5-VinN6)*(4R/10R)
v17 VinN6+(VinN5-VinN6)*(2R/10R)
v16 VinN6
v15 VinN7+(VinN6-VinN7)*(10R/12R)
v14 VinN7+(VinN6-VinN7)*(8R/12R)
v13 VinN7+(VinN6-VinN7)*(6R/12R)
v12 VinN7+(VinN6-VinN7)*(4R/12R)
vil VinN7+(VinN6-VinN7)*(2R/12R)
v10 VinN7
v9 VinN8+(VinN7-VinNg)*(8R/10R)
v8 VinN8+(VinN7-VinNg)*(6R/10R)
v7 VinN8+(VinN7-VinN8)*(4R/10R)
v6 VinN8+(VinN7-VinNg)*(2R/10R)
v5 VinN8
v4 VinN9 2
v3 VinN9
v2 VinN10
vl VinN11
v0 VinN12
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8.9 Voltage Generation
The following is the NV3029S analog voltage pattern diagram:

VCI=2.5V~3.3V B
\ Internal Reference
Voltage
GND=0V

\

Power Booster Level

VGH

AVDD
VAP

VCOM

VAN
AVCL

VGL
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8.10 Relationship about source voltage

The relationship about source voltage is shown as below:

VAP
VAP 1T
1 i VPO
e
VP VP
VP
VRH(40] e
VP63
Vel VEBEF
. VBN
. VCOM + VCOM OFFSET ol
Va3 A
VNG
N VBP o
VBN .
VNG3 VCOM-GND
VNG
VNI
VIO
VRH([4:0]
VAN
VNI
VIND
Relationship about source voltage
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8.11 Applied Voltage to the TFT panel

VGH Gate
Source output Output Vcom

\/ \/
/\ /\

\/ \ \/
/\ /\ /\
VGL
VGH Gate Output

/ Vcom
\/
/\

>
P

Source Output

VAR RYaRRY;
A A A

AV VAR V/
ANVANEEVA

VGL

Voltage Output to TFT LCD Panel
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8.12 Reset Timing

Shorter than 0.1ms TRW TRC

RESX

Panel Status Normal operation Reseting >< Initial condition
Signal Symbol Parameter Min Max Unit
Trw RESX low pulse duration 0.1 ms
RESX
Tre Reset cancel ms

Notes:

1. The reset cancel includes also required time for loading ID bytes, VCOM setting and other settings from
EEPROM to registers. This loading is done every time when there is HW reset cancel time(RT) within 5ms after
a rising edge of RESX.

2. Spice due to and electrostatic discharge on RESX line does not cause irregular system reset.

When short than 0.1ms, reset rejected.

3. During the Resetting period, the display will be blanked (the display is entering blanking sequence, which
maximum time is 120ms, when Reset Starts in Sleep Out-mode. The display remains the blank state in sleep in-
mode.) and then return to Default condition for Hardware Reset.

4. Spike Rejection also applies during a valid reset pulse as shown below:

| 0.1ms |
Reset is accepted
M L AP e
\ I |
p W
\ ol Loadbid : . . :
iy A Less than 20ns width positive spike will be rejected
_l | 20ns

5. When Reset applied during Sleep In Mode.

6. When Reset applied during Sleep Out Mode.

7. It is necessary to wait Smsec after releasing RESX before sending commands. Also Sleep Out command cannot

be sent for 120 msec.
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9. Application
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10. Electrical Characteristics

10.1 Absolute Maximum Ratings

Item Symbol Unit Ratings Notes
Power-supply voltage(1) VCI,VCCIO \Y -0.3 to +3.6 1,2
Power-supply voltage(2) VCI-AGND \% -0.3to +3.6 1,3
Power-supply voltage(3) AVDD-AGND \Y -0.3 to +6.0 1,4
Power-supply voltage(4) VGH-VGL \Y -0.3 to +30.0 1,4
Power-supply voltage(5) AGND-VGL \Y +3.0 to +13.0 1,7
Power-supply voltage(6) AVDD-VGL \Y +4.0 to +19.0 1,5
Power-supply voltage(7) VCI-VGL \Y +3.0to + 16.8 1,7
Input voltage Vit \Y -0.3 t0 3.9 1
Operating temperature Topr C -40 to +85 1
Storage temperature Tstg C -55to+110 1
10.2 DC Characteristic
VCI=2.5~3.3V,VCCIO =1.65~3.6V, Ta=-40 ~ 85 °C
Item Symbol Unit Test Condition Min. | Typ. Max. Note
. _ 0.8%
Input high voltage Vig A% VCCIO=1.65V~3.6 V VCCIO - VCCIO | 2,3
- 0.2*
Input low voltage Vi A\ VCCIO=1.65V~3.6 V]| -0.3V - VCCIO 2.3
Output high voltage _ 0.8 *
(D0-17 pins, FMARK) Vou v IOH =-0.ImA vecio | - - 2
Output low voltage vV v VCCIO=1.65~3.6V ) i 0.2* 5
(D0-17 pins, FMARK) OF Ior = 0.1mA VCCIO
1/0 leak current 1li LA Vin =0~ VCCIO -1 - 1 4
Current consumption VCCIO=VCI=2.8V,
during normal operation . Teg\iIS{CZ’GZO
VCI-AGND)+(VCCIO- osc=
( GNI)))( IOP(VCI) | mA Line)GRAM data - TBD -
=0000h, Frame
rate=70HZ, REV=0,
SAP=100,AP=100,DCO
Current consumption :8%0’]851\:/%112’%/0 C1=10,
during standby operation —VVL, VL
(VCL-AGNDy+(vCcio- | TOP(VED | rA [ VEM=10011,VDV=100 - 45 56
00,yCOMG=1,CL=0,
GND)
NO panel load

Notes:

1.

NNk

If used beyond the absolute maximum ratings, the LSI may permanently be damaged. It is strongly
recommended to use the LSI within the electrical characteristics conditions in normal operation. Exposure to a
condition not within the electrical characteristics may affect reliability of the device.

Make sure VCI (high) > GND (low) and VCCIO (high) > GND (low).

Make sure VCI (high) > AGND (low).

Make sure AVDD (high) > AGND (low).

Make sure AVDD (high) > VGL (low).

Make sure VGH (high) > AGND (low).

Make sure AGND (high) > VGL (low).

The DC/AC characteristics of die and wafer products are guaranteed at 85 °C.
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10.3 AC Characteristics
10.3.1 Serial Interface Timing Characteristics (3/4-wire SPI system)

TcsHw TcsHwW

CSX

3 Tcss TcsH

TscLc

I / TscCLH N
SCL ‘ TscLL / \
________________ ~___ 7
Tps ToH

SDA/
SDI2/ ><

DCX Ny ¥
Top|
SDO
Signal | Symbol Parameter Min | Max | Unit Description
Tess CSX setup time 7.7 - ns
Tesh CSX hold time 7.7 - ns Write
CSX Tesuw CSX high level width 15.4 - ns
Tess CSX setup time 40 - ns
Tesh CSX hold time 40 - ns Read
Tesaw CSX high level width 80 - ns
Tscic SCL cycle 154 - ns
Tscrs SCL low pulse duration 6.16 - ns Write
SCL Tscru SCL high pulse duration 6.16 - ns
TscLe SCL cycle 80 - ns
Tscrs SCL low pulse duration 32 - ns Read
TscLu SCL high pulse duration 32 - ns
SDA/ Tps SDA/SDI2/DCX setup time 6.16 - ns
O Tou SDA/SDI2/DCX hold time | 6.16 | - | ns Write
SDO Top Read data output dealy - 24 ns Read

Note: Ta=-30"C~70°C, VCCIO=1.65V to 3.6V, VCI=2.5V to 3.3V, AGND=DGND=0V.
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10.3.2 Parallel Interface Timing Characteristics(8080 series 8/9/16/18-Bit Parallel Interface)

TCSHW TCSR TCSHW
CSX / TcsF
TcsF
Tcss TosH |
DCX K ]
Tbcs TDCH
TwRC
WRX TWRL / TWRH N
Tos TDH
DB[17:0] B
Write P
TRDC
lﬁ ! TRDH
RDX : ! TRDL \
i Tob
DB[17:0]
Read |
Signal | Symbol Parameter Min | Max | Unit | Description
Tess CSX setup time 15 - ns
Tesh CSX hold time 15 - ns
T CSX falling edge before WRX/RDX 10 ) s
CSX CSF falling edge
Tesuw CSX high level width 0 - ns
Tesa CSX rising edge after RDX rising 0 ) ns
edge
DCX Tpes DCX setup t.ime 10 - ns
Toer DCX hold time 10 - ns
Twre WRX cycle 30 - ns
WRX Twre WRX low pulse duration 10 - ns
Twru WRX high pulse duration 10 - ns
) Tps Write data setup time 10 - ns .
DB[I7:0] Tou Write data hold time 10 - ns Write
Trpc RDX cycle 160 - ns
RDX TroL RDX low pulse duration 48 - ns
Tron RDX high pulse duration 48 - ns
DB[17:0] Top Read data output delay - 30 ns Read

Note: Ta=-30"C~70°C, VCCIO=1.65V to 3.6V, VCI=2.5V to 3.3V, AGND=DGND=0V.

NewVisi
cw ISIon New Vision Microelectronics Inc. 215



240 RGBx320dot, 262,144-color TFT Controller Driver©2017

10.3.3 RGB Interface Timing Characteristics

TcsHwW TcsHwW
CSX
3 Tcss TcsH
TcLKe
i TN\
" TCLKH
DOTCLK ‘ TcLKL / \
________________ N 7
Tsyncs TSYNCH
VSYNC/ B N
HSYNC ><, ,><
TENS TENH
ENABLE
Tbs TDH
DB[17:0] >< ><
Signal Symbol Parameter Min | Max | Unit Description
Tess CSX setup time 16 - ns
CSX Tesu CSX hold time 16 - ns
Tesuw CSX high level width 0 - ns
Terke DOTCLK cycle 40 - ns
DOTCLK Terke DOTCLK low pulse duration 16 - ns
Terkn DOTCLK high pulse duration 16 - ns
HSYNC/ Tsyncs HSYNC/VSYNC setup time 16 - ns
VSYNC Tsynch HSYNC/VSYNC hold time 16 - ns
Tens ENABLE setup time 16 - ns
ENABLE Tent ENABLE hold time 16 - ns
) Tps RGB data setup time 16 - ns
DB[17:0] Tou RGB data hold time 16 - ns
Note: Ta=-30"C~70°C, VCCIO=1.65V to 3.6V, VCI=2.5V to 3.3V, AGND=DGND=0V.
N v. i
cw ISIon New Vision Microelectronics Inc. 216




240 RGBx320dot, 262,144-color TFT Controller Driver©2017

Revision history

Version No. Date Page Introduction
0.1 2017-6-27 All New build.
P11 Update DB[0-17] pin description.
1.0 2017-8-25 P96 Change “bypass_mode”description in “BOh” register.
P123 Update SRAM write mode drawing.

Information furnished is believed to be accurate and reliable. However, New Vision Microelectronics Inc. assumes
no responsibility for the consequences of use of such information nor for any infringement of patents or other rights
of third parties, which may result from its use. No license is granted by implication or otherwise under any patent or
patent rights of New Vision Microelectronics Inc. Specifications mentioned in this publication are subject to change

without notice. This publication supersedes and replaces all information if previously supplied.
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