’zENESﬁScp Target Specification

R61529

16,777,216—Color, 320x480-Dot Graphics Liquid Crystal
Controller Driver for TFT Panel

REJXXXXXXX-XXXX
Rev.0.02
August 4, 2010

LTI 4 01310 ) o USSP 8
FEAtUICS oottt et e a e e e e e ennns 8
Power Supply SpecifiCation..........c.cociiiiiieiie et 10
BloCK DIa@Iam .......cccuieeiieiiieeiie et 11
BloCK FUNCHON......ooiiiiciiieciie et 12
Lo SYSEEM INEEITACE. ... ettt b bbbkttt 12
(@) IMIPT DT ...ttt sttt sttt st b e et s bt e satenbeenbesbeens 13
(b) MIPIDBI TYPE B ..ottt et 13
(©) MIPI DBI Type C (Option 1 and Option 3)........cceevueeieriiriienienienieieeienieeienieens 13
(d) MDD ..ttt et ettt et st st 13
Y 1o Yo RN 41T o TR 11 (=T - (o= SRRSO 14
3. FTAIME MEIMOTY ..ottt bbb bbb bbb bbb bbb bbb bbb bbbttt b b s 14
4. Grayscale Voltage Generating Circuit ...
5. LCD Drive POWEE SUPPIY CIFCUIL ....vviiieiiiicieieisiie ittt 14
6. TIMING GENEBIALON ....veviiiiiieteteiei sttt bbbttt bbbt b bbbttt b ettt ene e 14
7. OSCHIALOT (OSC) ..ttt b bbb bbb bbbttt bbbt 14
8. LCD DIIVEE CHFCUIL ... bbb 15
9. Internal Logic POWETr SUPPIY REGUIALON.........ccviviiiieieieiieieieieee e st 15
10. BaCKIight CONEIOI CIFCUIL........viviiiiiiiciciee bbb 15
LI NVIM bbb bbb bbb bbb bbb 15
Pin FUNCHON ..ottt et et e ae e ens 16
Pad Arrangement (TBD).......coouiiiiiiiiieeiece et 22
Pad COOTAINALES .....eeveveeiiieiiieiie ettt et ettt e sae et ens 24
BUMP ATTangement .........ccueeiieeriiiniieeiie ettt sbe et e s 43
ALENMENt MATK.....ccoiiiiiiiiiiice e e e 44
Rev.0.02 August 4, 2010 1

Renesas SP Confidential



R61529 Target Specification

Recommended Resistance/Recommended Connection.............ccceeeveeeveeennennnee. 45
System Interface Configuration (MIPI DBI Type B) .....ccceoveviieviieeenieieeiee, 47
OULTINE ... bbb bbb bbb 47
WIILE CYCIE SEOUEBICE ....uvveieriiisie ettt ettt ettt et s Rt se e bbb s e st et esesesene e e e nnetenn 48
REAA CYCIE SEAUENCE ...ttt bbbkttt bbbttt 49
Data TranSTEr BIrEAK .........cccoiuiiiiiiiiciiciic bbb 50
Data Transfer Pause (Command/Pause/COmMMANG) ........couiuererereiiririnieiineseseseereresesesssessesenesesessssesesessssssesesenensnensns 51
Data Transfer Pause (COmmand/Pause/Parameter) ..........cccouriiueiereininirisieieene sttt sessesese e sennns 51
Data Transfer Pause (Parameter/Pause/COmMMAN) ........ccevrriiererereirinirinieseseisisisisi e sessieis st 52
Data Transfer Pause (Parameter/Pause/Parameter).........ccccoviiririuerereiririneeeseesesesssiesesesesessssesesesesessssssssssesenenssenens 52
Data TFANSTEE IMOTE......c.eiieieiee bbbttt bbbkttt 53
Write Method 1 (Default) ......cccuieieiiiiieiieie et e 53
WIILE MELHOA 2.ttt ettt et et esaesseenaeeseenseennan 53
DBI TYPE B DALA FOIMAL. ...ttt b bbbt b et eb bbb bbb nnas 54
1. 24-Bit Bus Interface [IM3-0 = 0111 ]...ccoiiiiiieiieit ettt 55
2. 18-Bit Bus Interface [IM3-0 = 0110]....c.cccievierieierieieeieseeieee et see e 56
3. 16-Bit Bus Interface [IM3-0 = 0101 ]....ccccieiiririeiieieeieeeesceee et 58
4. 8-Bit Bus Interface [IM3-0 = 0100]......ccceecieeirierieeieeeie et eeeeiee e see e 62
5. Extended Format for 24 Bits/Pixel Data in 16-/18-Bit Interface Operation ................. 66
6. BGR Register Setting and Write/Read Data in Frame Memory ...........ccoeceeverervennenne. 67
System Interface Configuration (MIPI DBI Type C) ....ccccoeviviiiiniinnieiniiiieeienne 69
OULTING ... bbb bbb 69
WIILE CYCIE SEOUERICE ...ttt bbbttt s bbbttt ettt bebs 69
REAA CYCIE SBOUEBNCE ...ttt bbbttt 70

Data Transfer Break

Data Transfer Pause

DBI TYPE C DAA FOIMAL ......eviuiiiiiiiieieiei sttt b ettt b et n et 75
System Interface Configuration (I7C) ...........oveeveeueeeeeeeeeseeeeeeeeeeeeseeeeeeeeees 76
FIFSt BYLE O I2C BUS ...vocvuoveeciisectiests sttt esssssss st st s st ss st s sttt b s bt s et s st an s e nes 77
12C DAEA FOIMAL 1vvvvvevvvvvsseeessaesessssessssseessssesssssseesss s sss e85 4055888588888 88880 78
System Interface Configuration (MIPT DSI)......cccoiiiiiiniiniiiiiiiiecceee 79
(1) BaSIC DSI SPECITICALION .......cveririiiieieteieriisisiseet ettt ettt bbb s s ne e s bbbt es s e s ne e e e 79
(2) DSI SySteM CONFIGUIALION........cuiuiuiiiitetet stttk b bbbt 80

(3) Lane State Definition
(4) DSI-CLK Lane

1) Low Power Mode (LP-11: STOP)....cc.coiiiiiieeiieiieeie ettt 82
2) Ultra Low Power Mode (LP-00: ULPM) .....c.ccoieiiiiiiiieieeieeieceeie e 82
3) High Speed CloCK MOME ......cocuiivieiiieiiiieieieeestteie ettt be e 83
4) High Speed CloCK BUISE.....ccutiiiiitiiiiiieieeieieee sttt sttt 83
(5) DSI-D0 DALA LANE ...tttk bbbt b et b ettt 84
1) Power On, HWRESET — LP-11 c.ooiiiiiieeee ettt 85
2) ESCAPE MOAEC ...ttt ettt ettt st sttt et e b e st eaesne et enee 85
3) Escape Mode (Host > Client): Low Power Data Transmission (LPDT) ...................... 86
Rev.0.02 August 4, 2010 2

Renesas SP Confidential RenesasSP



R61529 Target Specification

4) Escape Mode (Host > Client): Ultra Low Power State (ULPS) .......c.cccevveververennne. 87
5) Escape Mode (Host > Client): Remote Application Reset (RAR).......ccccceeevevrecvennnnne. 87
6) Escape mode (Client > Host): Tearing Report (TER) .....cccceceeviivciiiiiniiiiiiecienceiee, 87
7) Escape Mode (Client > Host): Acknowledge Trigger (ACKT)....ccccoveveeveiieeeiecnnenne. 87
8) High Speed Data Transmission (HST) ....c.cccvevuivieriinienieieseeiececie e 87
9) Bus Turnaround (Host > Client) (BTA) ....coceeieviirieniieieeeeieeeitee e 87
10) Bus Turnaround (Client > HOSt) (BTA) .....oooieeiieeii ettt 87
(6) Packet LeVel COMMUNICALION. .........ceueriiririreeiereiri et see et et es et s st et s st s e et ssesesene e e e ee 88
1) Short Packet (SPa) StrUCUIE ........ccvevvieieeieieeiesieee ettt 88
2) Long Packet (LPa) SIIUCTUIE ......coouiriiiiiiiiiiieieniienieeeee ettt 89
3) Multiple Packet SENAIng........cccveveriieiiiieienieieseeie ettt 89
(7) Data 1dentifiCAtION (D) ....c.eoiiiiririeieieieiiisisiee ettt bbbttt bbbttt 90
1) Virtual Channel (VC) ..ouioiiiieiicieieeteeeeete ettt ettt aaesae e sae s e sve e 90
2) Data TYPE (D) weeeeieeiieeieeie ettt ettt ettt ettt et e e te e sttt e s e e snaeeneesnneens 90
(8) Word Count (WC) 0N LONG PACKEL (LPA) .......cuiueviririiieieieieesiis ittt 93
(9) Error Correction COUE (ECC) .....cuiuiiiuiueieieirinieietieisie ettt bbbttt bbbttt 93
(10) Packet FOOter 0N LONG PACKEE (LPA) ......ovivvvieieiiriiinieieieeisis ettt ettt en e ee 93
(L2) VRO MOUE. ..ottt bbbt b ket te et bbbttt 94
1) Display Timing (Video MOde) .....ccueiuerieieieieieieeieeeeeieeeeie e 94
2) Vertical Display Timing (Video Mode) ........cccoceruireienerereeeee e 95
3) Horizontal Display Timing (MIPI-DSI) ........ccceeiiiiiiiiieieeiesece e 96
4) BUISE TTANSTRT .....viiiiiieiii ettt et ettt e e eib e eteeetbeesebeeabaesaseeeseessaessneas 97
5) Packed Pixel Stream, 24-Bit Format, Long Packet, Data Type 11 1110 (3Eh)............ 98
6) Pixel Stream, 18-Bit Format in Three Bytes, Long Packet, Data Type 10 1110 (2Eh) 99
7) Acknowledge with Error Report (AWER) ......ccoviiiiiiiiniiinieieeeeeee e 100
8) DCS, MCS, and Data TyPe LiSt .....cccueruerieririinieeiiriierieetesieetenie et 101
9) DST Data FOrmaLt........c.oocuiiiiieie ettt et et see e e st eeaeeens 105
MDDI (Mobile Display Digital Interface)...........ccocueevvieriieniieenieeeieeeee e 106
R61529’S MDD SPECITICALIONS ...ttt ettt b ettt ne e 106
Example of MDDI Connection Of the RBL529..........cciiiiiiierieieiese e 107
MDDI Link Protocol (Packets Supported by the RE1529).........cciueueiiririiieieirieisire et 108
Sub-Frame Header Packet ..........cccooiiiiiiiiiiieeeeeeee e 109
FILET PACKEL ......oouiiiiiiiiiieiiiieieerete ettt et 110
Link Shutdown PacKet .........ccooieiiiiiiieieee e 111
Round-Trip Delay Measurement Packet..........ccocvevieriirieiieniieierecicciecie e 112
Forward Link Skew Calibration Packet............ccccoceeiineiiiniinieiiiiiiiiiininccncnc e 114
Reverse Link Encapsulation Packet...........cocovevieiiiiiiiiiiicieieeieeeie et 116
RegiSter ACCESS PACKET ......ccveiieeieiicieie ettt ettt ae e sbe e seees 118
Video Stream Packet.........cc.cociiiiiiiiiiiiiiiiiineneeee ettt 120
Windowless Video Stream Packet..........cooeieieieiieiieiiisie e 123
Client Capability PACKEL ........cccuevierieiiiiieriieieie ettt ettt et s aesree s eeees 126
Client Request and Status Packet.........ccceveeviiriiiinieneiieeceeseceeee e 132
Perform Type Handoff Packet ..........cocoovuiiiiiiiiiiiiiiiieieeee e 134
MDD COMMENT SEELING. ... ceteeecieieietetiee ettt bbb bbbt b bbbt 135
SNULAOWN MOTE SEEEING. ...ttt bbb bbbttt 136
CRC Error DeteCtion MOOE SEEHING.......c.cuiiieieiiiiirisiieeieteesi ettt bbb 137
Rev.0.02 August 4, 2010 3

Renesas SP Confidential RenesasSP



R61529 Target Specification

MDDI MOVING PICTUIE INEEITACE. ... ... veveteieririiisieieieti ettt ettt et s s ne e e e 138
MDDI Mobile Display System... ...139

Method for Switching between MDDI and System Interface............ccoccevveverveneneenncene. 139
Forward Link SYNCRIONIZALION ........c.ouiviiiieicieeri bbbt 140
ACHIVE REFIESN MO ...ttt 142

0L ST

18-Bit DPI

24-Bit DPI .

Setting Example for Display Control CIock in DP1 OPeration............ccoeeeirininieeeeinissieeeesesesesseesesese s sssseneens 146

(DL D=7 W] 11 LRSS 147
VSYNC INEEITACE ...t e e e e e e e e 150
COomMMANG LIST....oineiiiiiiiiiiiiiee ettt et e e e et e e e e e e aaaeeeeas 153
Command AcCCESSIDIILY .....occuervieriieiieiieie et 157
Default Modes and ValUesS.......uueeeeiiiiieiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee e 161

User Command ...

get_power_mode: 0Ah

o LI Co (o Lot oo [T 0] ] o PSSR 170
GEt_PIXEL_TOIMALT DR ..o bbbttt bbb 173
GEt_diSPIay_MOUE: DD .....eciiiiiiiet bbb bbbt 175
o T=L AT 1o 0 U oo L= 0]l oSSR 177
get_diagnOStIC_TESUII OF N ...ttt bbb 179
ENEET_SIEEP_MOUE: LON ...ttt bbbttt 181
EXIE_SIEEP_MOUE: LLN...oiiiiiiiiieeeieee ettt ettt bRttt ettt 182
eNter_Partial_MOTE: 121 .....coiiiiieii bbbttt bbbttt 183
ENLEr_NOIMAI_MOUE: L3N ..ttt ettt s et b e s e bbbt e s e e et s e s e s e e bt et n e e 184
Lo LA LY=o o [T 0 o SRS 185
ENEET_INVEIT_MOGE: 21N ...ttt ettt bbbt bbbk s bbbk et b et e b et e s e et e s et e et ne et e nes 186
SBL AISPIAY_OFF1 28N ... bbbt 187
SEE_ISPIAY_ON: 29N ...ttt R Rttt ettt 188
SEL_COIUMN_AAAIESS: 2AN ...ttt ettt b bbb bbb s b b stk st b et e b et e s e et e s et e et ne et s 189
SBL PAGE_AUUIESS: 2Bh ...ttt bbbttt 191
WIItE_MEMOTY_SEAIT: 2CN ..ttt e sttt sene et et e s e s e ne et s nsesenn 193
1ea0_MEMOTY_SEAIT: 2EN ...ttt bbbttt 195
SEE_PATIAI_AIEAI 30N......ciiiiiiee bbbt 196
FcT A (=T U0 A o TR SUSTRO 198
SEE_TBAT_ 0N 35N 1.t R e bbbttt 199

set_address_mode: 36h...

Rev.0.02 August 4, 2010 4

Renesas SP Confidential RenesasSP



R61529 Target Specification

EXIE IAIE_MOAE: B8Nttt bbbt s ettt et 207
LT T 0| L= oo [ I o OSSPSR 208
SEE_PIXEI_FOIMAL: BARN ..okt bbbttt 210
WEIte_MEMOIY_CONEINUE: 3.ttt 211
read_mMemOrY _CONTINUE: BEN........ooiiiiieieiiiiieieieee ettt ettt sttt b e s st 212
SEE_TEAT_SCANTINEIAAN ..ottt bbbt bbbttt bbbt 213
G SCANIING: 45N ...t b bbbttt 214
FEAU_DDB_STAIT: ALN ...ttt bRttt 215
Manufacturer CoOmmand .............cccueeeieeiiiieeiiie et 217

MCAP: Manufacturer Command AcCesS ProteCt (BON) ........coovviriuerrieininirinieeeneresis et sssse e nees 217
Low Power Mode CONEIOL (BLN) .......viveueiiiiiiririeiceii ittt ettt 218
Frame Memory Access and Interface Setting (B3N)........ccoueiueueirrniiecie sttt 219
DiSPIAY MOGE (BAN) ...ttt ettt ettt ekttt ettt et e 221
Read Checksum and ECC Error Count (B5N).........cccoouiiiiiiiiii s 222

DSI Control (B6h)....
MDDI Control (B7h)

Backlight CONrol (1) (BBR) ......c.c.eiiiiieieieiiiiiesisisiet ettt bbbttt
Backlight CONLrOl (2) (BON) .....cucuieieiiiiriicieicieis sttt bbbt bbbttt
Backlight CONtrol (3) (BARN) ...ttt bbbttt
DeVice COUE REAA (BN ......cveviiiieiieieieiesiieisieie ettt ettt ettt s ettt e bbbttt eserene e e
Panel Driving Setting (COh) ..

Display Timing Setting for Normal Mode (CLh) .........cciiiiiiiriiriic et 253
LIS AR Lo L0 R (O] ) PRSP T 258
Source/Gate Driving Timing SEttiNG (CAN) ....c.ouiiiiiicce bbb 259
DPI POIAIITY CONIIOL ...ttt bbbt bbbttt 262
Test Mode 2 (C7h)

GamMMA SEHING A SEE (CBN) ...ttt bbbttt bbb 264
Gamma SEtiNG B SEE (CON) .....cueeeeeeiriririiee ettt bbbttt 266
GammMa SEHtING C SEL (CARN) ..vviiiiieiee ettt ettt s e se s st ntenene e 268
TESEIMOUE 3 (CCR) .t bbb b bt £ e bbbt e bbbt b s 269
Power Setting (Charge Pump Setting) (DON) ..........criiiriiiiieieisriseeeeieis st 270

VCOM Setting (D1h)

Test Mode 4 (D6h)

Test Mode 5 (D7h)

Test Mode 6 (D8h)

Test Mode 7 (D9h)

Test Mode 8 (DAh)

NVM ACCESS CONIIOI (EON).....uiviriiiiieieieieriisisieieie ettt sttt s et sttt s st s bbb e e st eserene e e e 284
Set_DDB_WIIte_CONIOI (ELN) ...ciiiiiiiiiiictc bbbttt bbb 286
NVM LOAA CONIIOI (E2N) ....vtetetisiiieii ettt bbbt bbbt 287
TESE IMOUE O (EAN) ..ttt ettt ettt e s bRttt e s e s ne et tenn 288
TESE MOUE 10 (E5N) ...ttt bbb bbbttt 288
TESEIMOUE 11 (EBN) ...ttt bbbttt ettt 289
TESE MOGE 12 (ETN) ...ttt bbb 289
TESE IMOUE 13 (F3N) ..ttt bbbt £ e bbbttt ettt ne bbb tn 290
Read Mode In fOr DB ONIY (F5N) ..ottt 290

Rev.0.02 August 4, 2010 5

Renesas SP Confidential RenesasSP



R61529 Target Specification

Read Mode Out fOr DBI ONIY (FBR) ...ttt bbbt 291
LIS A LT L (=1 ) SO 291
TESE IMOUE 15 (FARN) ottt bbbttt b bbbttt et bt 291
TSt MOTE 16 (FCRN) ...ttt 292
LIS AR LT L0 A () SO 293
TESEIMOUE 18 (FERN) ...t bbbt bbbttt e bbb 294
L] S 295
Frame MEmOTY......cocuiiiiiiiiieiiiece et 297
Normal Display On oF Partial MOGE ON..........cviiiiiiieieieeene st eresseseeessee sttt ssssesesesesesessssssssesenenssensnns 297
Write/Read Direction from/to HOSE PFOCESSO .........viuvirieiiiiririieieieeet sttt 298
Internal Reference Clock Generating Function (TBD)........cccoovvvivviiiiiieninnnen. 303
Scan Mode SEHHNG .....c.eevuieriieiieriieieee ettt sttt sneeeaes 304
Frame Frequency Adjustment FUNCHON.........ccccieviiiieniinieeeceeeeseece e 305
Relationship between the Liquid Crystal Drive Duty and the Frame FreQUENCY..........ccovururirriieerercieennnineneeieeenenns 305
Example of Calculation: when Maximum Frame Frequency = 60 HZ ..o 305
TE Pin Output SigNal.......c.ccovieiiiiiiiieiieeie et 306
Self-Diagnostic Functions (TBD) ......cccccuviiiiiiiieniieciieceeee e 308
Dynamic Backlight Control Function (TBD) .....c..cccoviiiiiniiiiiiiienieeee 309
System ConfiQUIAtION ......ccoviirieieieeerrrre et
BLC Parameter Setting
(1) THREWX[A:0] .o e e eee e e eee s e see e ese e s ese e 311
(2) PITCHWX[3:0]- oo ee e 312
(3) CGAPWX[A:0] oo e s e eeee e s e s e eee s e s e e s eseeese e ese e s e s e esene 313
(4) ULMTWX[7:0], LLMTWX[7:0] e eeeeeeeeeeeeeeeeeeeeeeeeeseeeee e eesee e eseee e 314
(5) TBL #[7:0] oot eee e 315
(6) COEFKX[4:0]vevveveeeeeeeeereeeeseeeeeeeseeeseeseesseesee e e seeeeseesseseses s eseeeseeeese e seeeseseneseene 316
LT T 1o g U T=1 1o TSSOSO 317
State Transition Diagram (Display Mode).........cccceevvreviieiiieniieiiieieeieeieee e 318
Definition of Display Modes
POWET ON/OTf SEOUENCE ...ttt ettt sttt b s st s bbbt et es e s ne e e e
PowWer/Display On/Off SEQUENCE .........cucueiiiiiiiiiececet ettt bbbttt bbbttt es et 321
Power/Display On/Off Sequence When USING MDD ..........coiiiiiiiininiiieieieisissi it 322
Gamma Correction FUNCHON..........coviiiiriieiicieeie e 324
P COITECTION CIICUIT ...ttt bbb bbbttt b bbb bbbt en et 324
7 COPTECTION REGISTET ...ttt ettt bbbt b bbbttt 326
Relationship between Gamma Correction Register and Voltage (Reference Level Select Table) ..........c.cccooevriennne 327

Grayscale Voltage Calculation Formula

Rev.0.02 August 4, 2010 6

Renesas SP Confidential RenesasSP



R61529 Target Specification

Gamma Correction Register SEttiNg EXAMPIE........c.oriiuirieieiie ettt

Relationship between Frame Memory Data and Grayscale Voltage (REV)....

Power Supply Generating CirCUIt ........ccueevueerieerieerieeieeie ettt 334

Power Supply Circuit CONNECtION EXAMPIE ......covivieieiieiiieieieee sttt en e ee 334

Specifications of External Elements Connected to the Power Supply Circuit ... 335

Voltage Setting Pattern Diagram ..........cccoceeviieiieiieniieiieieeie e 336

Deep Standby Mode/Shutdown Mode (MDDI) On/Off Sequence..................... 338

Hardware Reset during Display Operation...........cccoceeeveeveeeiieeieeiieenieeieeeeeiens 340

NVM Control (TBD) ..ccuviiiiieee ettt 341
NVIM WITE SEOUEBNCE ...ttt bbb bbbttt 344

Absolute Maximum Rating..........ccceevievieniieiieieeieeieee e 345

Electrical CharaCteriStICS ........ccuerierieiieeieeie ettt e 346
DC CharACIEIISHICS ..ot bbb

DC Characteristics (MIPI DSI)

Notes to Electrical CharacteriStiCs .......c.ueruirriiieriieeiieeiieeiieeiieesiteeseeesieesaee s 349
DC Characteristics (MIP] DSI DC SPECIfICAIONS)........cueuiriririiieteieiiirisieieitt sttt 350
DC CharacteriStiCS (IMDDI) ......c.cuiueuiuiiririeieieieieisisi sttt bbbttt bbbt et 351
StEP-UP CIrCUIL CRAIACIEIISTICS ....veveveriiiiiteteieriiceieie ettt ettt s et et setetenene e 353
POWET SUPPIY VOITAGE RANJE .....cuiiiiciciciiiiiisee ettt bbbttt 353
OULPUL VOIEAGE RANGE ... ettt bbbt bbbttt b sttt 354
CIOCK CRAIACTEFISTICS.......cvuviieiiiiiii bbb bbb 354
RESEt TIMING ChaFaCIEIISTICS ......c.iiittetetctiise ettt bbbttt b ettt 354
Liquid Crystal Driver OUPUL CharaCteriStiCS.........c.uueueueuriririiiseitieietsiri sttt 356
MIPI DBI Type B TimiNG CharaCteriStiCS .........vvuruirereriiririeieiireirisisietetereesessseesesesesessssesesesesessssssesesesesessssssssesenenssensns 357
MIPI DBI Type C Timing CharaCteriStiCS. ........viuiueuiiiiiieieieict sttt 361
MIPI DPI Timing Characteristics 10VCC1=1.65V~3.30V, Ta=-40 T~+85 ) (TBD).......creuvrrrerrerrmrrrerrerinerrerinens 362
Serial Interface TiMING ChAraCteristics (I2C) ..........ovvimrvrrerrieissesssessesssssssssessssessssssssssessssssssssssssonsssnsssesssssssensenes 363
HS-RX Clock and Data-Clock Specifications (IOVCC2=2.40V~3.30V, Ta=-40 T ~+85 € ) (TBD).......cce.cevrvrne. 364
LP-RX/TX Clock and Data-Clock Specifications (IOVCC2=2.40V~3.30V, Ta=-40 T ~+85C ) (TBD).......ccecevune 365
THMING DIAGIAM ..ttt s ettt s et et bbb R st s e s e bR e R e st e b e Rt e ee e b b e b e s ene e e e s esesene e e s nensenn
MDDI TIMING CRAACIEIISTICS ....cueuiriiitetetetiisi stttk bbbttt b ettt es et

MDDI Receiver Timing CharacteriStiCs ........eoververueierieieieieieeeeereeeeeere e seseeeeeseeseeees
MDDI INPUE OPETALION ...vevreniieiieeiieiesiieteeeesieeteetesteeeeesteesesssesseessesseessesssessesssessesssesses

MDDI Transmitter Timing Characteristics.

REVISION RECOTA ... oo ee e e e e e e e e e aeeaees 373

Rev.0.02 August 4, 2010 7

Renesas SP Confidential RenesasSP



R61529 Target Specification

Description

The R61529 is liquid crystal controller driver LSI for TFT panel sized 320RGB x 480-dot at maximum. For
efficient data transfer, the R61529 supports MIPI DSI (1 data lane) and MDDI (Ver.1.2 Type 1, 1 data lane)
as system interface to microcomputer. The R61529 also supports MIPI DPI, MIPI DBI (Type B), MIPI
DBI (Type C), and I’C.

The R61529 incorporates step-up and voltage follower circuits to generate drive voltage required for a-Si
TFT and a dynamic backlight control function to control backlight brightness depending on image data,
reducing power consumption at the backlight with the slightest influence on image quality. By
synchronizing the moving picture data rewrite operation with VSYNC interface/TE effect, the R61529 can
display moving picture without tearing.

Other features include a power management function, making the R61529 best suitable for small-and-mid-
sized portable devices with color graphics display such as digital mobile phones, small PDAs and
Smartphone.

*MIPI: Mobile Industry Processor Interface, *DCS: Display Command Set, *DSI: Display Serial Interface,
*DPI: Display Pixel Interface, *DBI: Display Bus Interface, MDDI: Mobile Display Digital Interface,
*VESA: Video Electronics Standards Association, *I°C: Inter-Integrated Circuit.

Note: The MDDI supported by the R61529 is designed and produced based on the licensing of technology
from Qualcomm. The MDDI must be adopted in the module, which incorporates a Qualcomm’s CDMA
ASIC. Any claims, including, but not limited to the third party’s right to use the MDDI for industrial
purposes shall not be accepted by Renesas Electronics unless the above-mentioned condition is met.

Features

e  Single chip driver for 16, 777, 216-color TFT 320RGB x 480-dot graphics with LCM power supply
circuit

. Resolution: 320RGB x 480 dots
. Panel drive method: Dot inversion and column inversion

e  Command set (Compliant with MIPI DCS Version 1.01.00) *DCS: Display Command Set, MDDI
e  System interface
—  MIPI DSI (380Mbps/lane @video mode, TBD): 1 data lane/1 clock lane
MIPI DSI: Version 1.01.00r11 21-Feb-2008 (Command mode and video mode are supported)
MIPI D-PHY: Version 1.00.00 14-May-2009
—  MIPIDBI Type B 8bits/16bits/18bits/24bits (MIPI DBI Version 2.00)
—  MIPI DBI Type C Option 1/Option 3 (MIPI DBI Version 2.00)
—  MIPI DPI (MIPI DPI Version 2.00)
— MDDI Ver.1.2 Type 1 (VESA Mobile Display Digital Interface Standard Version 1,2 July 9,
2008)
—  I’C (Inter-Integrated Circuit)

Rev.0.02 August 4, 2010 8
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R61529 Target Specification

e  Video image display interface (see Note 1)
—  TE-I/F (MIPI DBI + TE synchronization signal output)
—  VSYNC-I/F (MIPI DBI + VSYNC)
—  MIPI DSI TE-reporting
—  MDDI + TE synchronization signal output

e Abundant color display and drawing functions
- 16,777,216-color display
—  RGB separate y correction function
—  Partial display function

o Low-power consumption architecture (allowing direct input of interface I/O power supply)
—  Deep standby mode
—  Input power supply voltage:
Interface and logic power supply:  IOVCCl1
Analog power supply: VCI
MIPI D-PHY/MDDI power supply: IO0VCC2

e  Dynamic backlight control function
Internal liquid crystal drive power supply circuit

—  Source driver and VCOM: VSP-AGND
AGND-VSN

—  DC power supply for VCOM drive: VCOMDC

—  Gate drive power supply: VGH-AGND
AGND-VGL

e Internal frame memory: 460,800 bytes (320 x 480 x 24 bits)

e  Liquid crystal display drive circuits: 960 source signal lines and 480 gate signal lines
e One-chip solution for COG module

e Internal NVM: Data can be rewritten up to 5 times.

e Dummy pins used to fix pin to VCC or GND (see note 2)

Notes: 1.Japanese Patent No. 3,826,159
Korean Patent No. 747,636
United States Patent No. 7,176,870
2. Japanese Patent No. 3,980,066
Korean Patent No. 401,270
Taiwan Patent No. 175,413
United States Patent No. 6,323,930
Japanese Patent No. 4,226,627
United States Patent No. 6,924,868
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R61529 Target Specification
Power Supply Specification
Table 1 R61529 Power Supply Specification
No. | Item R61529
1 TFT data lines drive circuit 960 outputs
2 TFT gate lines drive circuit 480 outputs
3 Liquid crystal | S1-S960 V0 ~ V255 grayscales
drive output 1”1”5480 VGH-VGL
VCOMDC VCOMDC =-0.3V ~-3.0V
4 Input IOVCCH1 (interface voltage) 1.65V ~ 3.30V (See note 1)
voltages VCI (power supply voltage for LCD 2.40V ~ 3.30V (See note 1)
drive)
I0VCC2 2.40V ~ 3.30V (See note 2)
(MIPI DSI-PHY/MDDI power supply)
5 System CSX, DCX, WRX, RDX, DIN, DOUT, IOVCC1-GND (See note 1)
interface IM[3:0], RESX, DB23-DBO0 (used for
(MIP| DBI DPI, too)
Type B, MIPI
DBI Type C,
I’C)

6 Video image | VSYNC, HSYNC, DE, PCLK, DB23-

IOVCC1-GND (See note 1)

display DBO (used for DBI, too)
interface
(MIPI DPI)
7 Differential STB_CLKP/N, DATAOP/N, IOVCC2-GND (See note 2)
small-
amplitude
interface
8 LED I/F LEDPWM IOVCC1-GND (See note 1)
9 LCD drive VSP 4.6V ~6.0V
supply VSN 4.6V ~ 6.0V
voltages
VGH 11.4V ~17.8V
VGL -7.6V ~-12.8V
VGH-VGL Max. 28V
Notes: 1. Connect these power supplies to other power supplies on the FPC when they are set at the same electrical

potential as other power supplies.

2. Connect to VCI on the FPC. For voltage, see DC Characteristics in Electrical Characteristics.
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Target Specification

Block Diagram
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R61529 Target Specification

Block Function

1. System Interface

The R61529 supports MIPI DSI (Command Mode and Video Mode), MDDI (Command Mode and Active
Refresh Mode), MIPI DBI Type B, MIPI DBI Type C (Option 1 and Option 3), MIPI DPI, and I°C. The
R61529 also supports TE synchronization signal and VSYNC interface as display interface for video
image.

The interface is selected by setting IM0-3 pins. Using more than one interface set by the IM pins at the
same time is inhibited. When MIPI DBI Type C or I°C is selected, display data can be transferred via DPL.
When MIPI DBI Type B is selected, display data can be transferred via VSYNC interface. Recommended
frame frequency is S8Hz to 63Hz (60Hz£5%). When MIPI DPI, MIPI DSI Video Mode, or MDDI Active
Refresh Mode is selected, VSYNC and HSYNC should be input according to frame frequency. Set the
number of available colors using set pixel format (3Ah).

Changing interface and mode is impossible and prohibited while selected system interface is used.

Table 2
IM3 | IM2 | IM1 | IMO | Interface Used pin Number of available colors
0 0 0 0 I°C (Mode 1) (Notes 2 and 4) DIN -
0 0 0 1 MIPI DBI Type C 9 bits (Option 1) (Note 3) DIN, DOUT -
0 0 1 0 MDDI DATAOP/N 262,144 /16,777,216
0 0 1 1 MIPI DSI Command Mode DATAOP/N 262,144 /16,777,216
0 1 0 0 MIPI DBI Type B 8 bits (Note 4) DB7-DBO 65,536 / 262,144 / 16,777,216
0 1 0 1 MIPI DBI Type B 16 bits (Note 4) DB15-DB0 65,536 / 262,144 / 16,777,216
0 1 1 0 MIPI DBI Type B 18 bits (Notes 1 and 4) DB17-DB0 65,536 / 262,144 / 16,777,216
0 1 1 1 MIPI DBI Type B 24 bits (Notes 1 and 4) DB23-DB0 65,536 / 262,144 / 16,777,216
1 0 0 0 I’C (Mode 2) (Notes 2 and 4) DIN -
1 0 0 1 MIPI DBI Type C 8 bits (Option 3) (Note 3) | DIN, DOUT -
1 0 1 0 MDDI Active Refresh Mode DATAOP/N 262,144 /16,777,216
1 0 1 1 MIPI DSI Video Mode DATAOP/N 262,144 /16,777,216
1 1 0 0 Setting inhibited - -
1 1 0 1 Setting inhibited - -
1 1 1 0 Setting inhibited - -
1 1 1 1 Setting inhibited - -

Notes: 1.

2. When I°C is selected, DPI is selected for display operation. For details, see “System Interface Configuration
(’c).”
3. When MIPI DBI Type C is selected, DPI is selected for display operation.

MIPI DBI Type B standard does not define these interfaces.

When I°C or MIPI DBI Type B is selected, display operation is selected by DM[1:0] of B4h command.

Rev.0.02 August 4, 2010 12
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R61529 Target Specification

(@) MIPIDSI
The R61529 supports MIPI DSI (Command Mode and Video Mode).
(b) MIPI DBI Type B

The R61529 supports MIPI DBI Type B (8/16/18/24 bits) that uses command method which has 8-bit
command registers and 8-bit parameter registers. Also, the R61529 has a 24-bit write register (WDR) and
read register (RDR). The WDR is used to store data temporarily that is automatically written to the internal
frame memory through internal operation of the chip. The RDR is used to temporarily store the data read
out from the frame memory. When reading data from the frame memory, the R61529 first stores the data in
the RDR. For this reason, invalid data is sent to the data bus at first and valid data is sent as the R61529
reads second and subsequent data from the frame memory.

Table 3 Register Selection

DCX RDX WRX Function

0 1 1 Command

1 T 1 Read parameter
1 1 1 Write parameter

(c) MIPI DBI Type C (Option 1 and Option 3)

The R61529 supports 9-bit (Option 1) and 8-bit (Option 3) serial interface that uses signals CSX, DCX,
WRX, DIN, and DOUT.

(d) MDDI

The R61529 supports MDDI as a differential small amplitude serial interface for high-speed data transfer
via STB_CLKP, STB_CLKN, DATAOP and DATAON. The number of data lanes can be chosen.

Rev.0.02 August 4, 2010 13
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R61529 Target Specification

2. Video Image Interface

The R61529 supports TE synchronization signal, DPI, and VSYNC interface as display interface for video
image. When DBI is selected, display data is written in synchronization with TE signal which is generated
from internal clock to prevent flicker on the panel. When DSI is selected, display data is written in
synchronization with a start of the frame period by TE-reporting function. This enables updating image data
without flicker on the panel.

In VSYNC interface operation, the display operation is synchronized with the internal clock except frame
synchronization, i.e. synchronization with the VSYNC signal. The R61529 writes display data to the frame
memory via system interface (DBI).

When DPI is selected, externally supplied VSYNC, HSYNC, and PCLK signals drive the chip. Display
data (DB[23:0]) is written in synchronization with those synchronous signals following data enable signal
(DE). This enables updating image data without flicker on the panel. The R61529 does not write the display
data to the frame memory.

Data written in MIPI DSI Video Mode and MDDI Active Refresh Mode, too, is directly output as display
data without being written to internal RAM.

3. Frame Memory

The R61529 incorporates the frame memory that has a capacity of 460,800 bytes, which can store bit-
pattern data of 320RGB x 480 graphics display at the maximum using 24 bits to represent one pixel.

4. Grayscale Voltage Generating Circuit

The grayscale voltage generating circuit generates liquid crystal drive voltage according to the grayscale
setting value in the y correction register. RGB separate y correction setting enables maximum 16,777,216-
color display.

5. LCD Drive Power Supply Circuit

The LCD drive power supply circuit generates VPLVL, VNLVL, VGH, VGL, VCOMDC levels to drive
the liquid crystal panel.

6. Timing Generator

The timing generator is used to generate timing signals for operating internal circuits.

7. Oscillator (OSC)

The R61529 incorporates an oscillator.
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R61529 Target Specification

8. LCD Driver Circuit

The LCD driver circuit has a 960-channel source driver (S1-S960). When 320RGB pixels of data are input,
the display pattern data is latched. The voltage is output from the source driver according to the latched
data. The gate driver circuit consists of a 480-channel gate driver (G1-480). The voltage at VGH level or
VGL level is output from the gate driver. The shift direction of gate output can be changed by GS bit (COh).
The scan mode of the gate driver can be changed by SM bit (COh) according to the mounting condition.

9. Internal Logic Power Supply Regulator

The internal logic power supply regulator generates power supply for the internal logic circuit.

10. Backlight Control Circuit

The backlight control circuit adjusts backlight brightness according to the histogram of image to reduce
power consumption at the backlight. Brightness of the backlight and display data is adjusted.

11. NVM

The R61529 supports NVM that stores manufacturer command setting values.
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Target Specification

Pin Function

Table 4 External Power Supply Pins

Signal I/0 | Connect to Function Connection
when signal
is unused

VCI | Power supply Power supply to analog circuit. VCI < 0.3V (When power is turned off.) | -

IOVCCA1 | Power supply Power supply to interface pins. -

IOVCC1 < 0.3V (When power is turned off.)
IOvCC2 | Power supply Power supply to MIPI DSI D-PHY and MDDI. -
Connect to VCI on the FPC to prevent noise in case of COG.

GND | Power supply GND for internal logic and interface pins. GND=0V. -

AGND | Power supply Analog GND (logic regulator and LCD power supply circuit). AGND = |-

0V. Connect to GND on the FPC to prevent noise in case of COG.

DGND Power supply GND for MIPI DSI D-PHY and MDDI. Connect to GND on the FPC to | -

prevent noise in case of COG.

Table 5 System Interface Pins (Amplitude: IOVCC1 - GND)

Signal I/O | Connect to Function Connection
when signal
is unused

IMO, IM1, | IOVCCA1 or Interface select signal. Select interface from MIPI DSI, MIPI DBI Type |-

IM2, IM3 GND B, MIPI DBI Type C (Option 1 and Option 3), MDDI, I°C, and MIPI

DPI. See “Block Function.”
RESX | Host Processor | Reset pin. The R61529 is initialized when RESX is Low. Make sure |-
or external RC | to execute power-on reset when turning power supply on.
circuit

TE (0] Host processor | Tearing effect output signal. When data is written to NVM, it can be Open

used as a verify signal according to register setting. Leave open if it is
not used.
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Target Specification

Table 6 MIPI DBI Type B/MIPI DBI Type C/I°C Pins (Amplitude: IOVCC1 - GND)

Signal /0 | Connect to Function Connection
when signal
is unused

Chip select signal.
Low: Select (Accessible)
Host High: Not Select (Inaccessible)

csXx I Processor Make sure to connect to the host processor and control following AC IoVCCH

characteristics.
This pin releases shutdown mode.
Host Command/data select signal.
DCX | Processor Low: Select command IovCC1
High: Select data
Write strobe signal in MIPI DBI Type B operation
WRX || Host When WRX is Low, write data. IoVCCH
Processor
A synchronous clock signal in MIPI DBI Type C and I°C operation.
RDX | Host Read strobe signal. Read out data when RDX is Low. IOVGCH
Processor
In MIPI DBI Type-B operation.
8-bit interface: Use DB7-0
16-bit interface: Use DB15-0
H 18-bit interface: Use DB17-0 lOVeCH
ost or
DB23-0 110 Processor 24-bit interface: Use DB23-0 GND
DPI operation
Use DB23-0
Abnormal current (through current) does not occur when CSX is High
and the data bus is Hi-Z.
Host A§erlal data input pin |n.MIPI Type .C c.)peratlon to input data on the IOVCCH or
DIN 110 rising edge of the SCL signal. A serial input/output and ACK output
Processor ) ) GND
pin in I°C operation.
Host A serial data output pin in MIPI DBI Type C operation to input data
pouT © Processor on the rising edge of the SCL signal. Open

Rev.0.02 August 4, 2010

17

Renesas SP Confidential RenesasSP




R61529

Target Specification

Table 7 MIPI DPI Pins (Amplitude: IOVCCL1 - GND)

Signal /0 | Connect to Function Connection
when signal
is unused

Flame synchronous signal in MIPI DPI operation. Signal polarity can
VSYNC || Host be chosen by VSPL (C6h). For details, see section “DPI Polarity IOVCCT or
Processor Y GND
Control (C6h).
Line synchronous signal in DPI operation. Signal polarity can be
HSYNC | Host chosen by HSPL (C6h). For details, see section “DPI Polarity Control IOVCC1 or
Processor N GND
(Céh).
Data Enable signal in MIPI DPI operation. Signal polarity can be
DE | Host chosen by EPL (C6h). For details, see section “DPI Polarity Control IOVCCT or
Processor Y GND
(Céh).
Pixel clock signal in MIPI DPI operation. Signal polarity can be
PCLK | Host chosen by DPL (C6h). For details, see section “DPI Polarity Control IOVCCT or
Processor N GND
(Céh).
Table 8 MIPI DSI Pins (Amplitude: IOVCC2 - GND)

Signal /0 | Connect to Function Connection
when signal
is unused

Host . .

STB_CLKP | MIPI DSI Clock / MDDI strobe signal line (+). DGND
Processor
Host . .

STB_CLKN | MIPI DSI Clock / MDDI strobe signal line (-). DGND
Processor
Host . .

DATAOP 110 MIPI DSI / MDDI data-0 signal lines (+). DGND
Processor
Host ) .

DATAON lfe} MIPI DSI / MDDI data-0 signal line (-). DGND
Processor

Table 9 LED Driver Control Pins (Amplitude: IOVCC1 -GND)

Signal /0 | Connect to Function Connection
when signal
is unused

Control signal for brightness of LED backlight. PWM signal’s width is
. selected from 256 values between 0% (Low) and 100% (High).
LEDPWM LED
© driver When light is turned on, LEDPWM is High. When light is turned off, | OP°"
LEDPWM is Low.
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18

Renesas SP Confidential RenesasSP




R61529

Target Specification

Table 10 Power Supply Circuit Pins

Signal 1/0 | Connect to Function Connection
when signal
is unused

VDD O Stabilizing Outputs from internal logic power supply regulator. Connect to -

capacitor stabilizing capacitor.

VGH (0] Liquid crystal Liquid crystal drive power supply. Pin to output voltage from positive | -

panel side of liquid crystal panel.
Sleep mode: GND
NVM write/erase operation: about 9V
Display on sequence and display operation: VGH (according to
VC1[2:0] and VC2[2:0] setting)
VGL (0] Liquid crystal Liquid crystal drive power supply. Pin to output voltage from -
panel negative side of liquid crystal panel.
Sleep mode: GND
NVM write/erase operation: about -9V
Display on sequence and display operation: VGL (according to
VC1[2:0] and VC2[2:0] setting)

C11P, C11M, |I/O | Step-up capacitor | Capacitor connection pins to generate VSP and VSN with a circuit. |-

C12P, C12M For details, see “Power Supply Generating Circuit.”

C13P, C13M,

C14P, C14M

C21P, C21M, [I/O | Step-up capacitor | Capacitor connection pins for the step-up circuit. For details, see -

C22P, C22M “Power Supply Generating Circuit.”

C23P, C23M

C41P, C41M, |[I/O | Step-up capacitor | Connect to external capacitor for generating VCL. For details, see -

C42P, C42M “Power Supply Generating Circuit.”

VCL (0] Liquid crystal Used for VSN reference voltage. -

panel

Rev.0.02 August 4, 2010
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R61529 Target Specification

Table 11 Liquid Crystal Drive Pins

Signal 1/0 | Connect to Function Connection
when signal
is unused

VCOMDC (0] Stabilizing VCOMDC level, which is set by internal electronic volume. Do not -

capacitor use VCOMDC as VCOM that supplies voltage to liquid crystal
panel. Stabilizing capacitor can be omitted according to image
quality.

VCOM (0] Liquid crystal VCOM level, which is supplied to liquid crystal panel. -

display

VGS | AGND Reference level of the grayscale voltage generating circuit (GND -

level).

VSN (0] Open Negative step-up voltage for source drivers and gamma circuit. -

VSP O Open Positive step-up voltage for source drivers and gamma circuit. -

VPLVL O Stabilizing Reference voltage for liquid crystal display at positive side. -

capacitor Stabilizing capacitor can be removed according to image quality.

VNLVL (0] Stabilizing Reference voltage for liquid crystal display at negative side. -

capacitor Stabilizing capacitor can be removed according to image quality.

S1-S960 (0] Liquid crystal Liquid crystal application voltages. Open

panel

G1-G480 O Liquid crystal Gate line output signals. Open

display VGH: Gate line is selected.
VGL: Gate line is not selected.

TESTO1- (0] Open Test pins. Leave open. Open

TESTO16
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Table 12 Other Pins (Test and Dummy)

Signal /0 | Connect to Function Connection
when signal
is unused

VREFC | GND Test pin. Leave open. Open

VREF (0] Open Test pin. Leave open. Open

VREFM (6] Open Test pin. Leave open. Open

VREFD (0] Open Test pin. Leave open. Open

VDDTEST | GND Test pin. Leave open. Open

AGNDDUM 0 o Used to fix electric potential. Connect to unused interface or test Open

1-56 pins to fix electric potential on the glass. If not, leave open. P

TEST1-4 | GND Test pins. Leave open. Open

TESTE | GND Test pl.ns. Connects VREFC, VDDTEST, TEST1-4, and TSC to GND

GND via a pull-down resistor.

TSC | GND Test pin. Leave open. Open

VPP | GND Test pin. Cc.>r.mect to AGND or leave open. To leave open, do not Open or

draw ITO wiring. GND
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Pad Arrangement
2010/7/9 The same contents as Recommended Resistance/Recommended Connection (Rev.0.4 2010.04.22
(Updated)) drawn for a bottom view (glass: top view). The number of pads added.
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R61529 Pad Coordinate (Unit: um) Rev. 0.3 Apr. 22, 2010
pad No pad name X Y pad No pad name X Y

1{AGNDDUM1 -11585 -419 51|DB15 -8085 -419
2|AGNDDUM?2 -11515 -419 52|DB14 -8015 -419
3|AGNDDUM3 -11445 -419 53|DB13 -7945 -419
4|AGNDDUM4 -11375 -419 54|DB12 -7875 -419
5|AGNDDUM5 -11305 -419 55|DB11 -7805 -419
6|AGNDDUM6 -11235 -419 56|DB10 -7735 -419
7|GND -11165 -419 57|DB9 -7665 -419
8|GND -11095 -419 58|DB8 -7595 -419
9|GND -11025 -419 59|DB7 -7525 -419
10|GND -10955 -419 60|DB6 -7455 -419
11|GND -10885 -419 61|DB5 -7385 -419
12|GND -10815 -419 62|DB4 -7315 -419
13|TESTE -10745 -419 63|DB3 -7245 -419
14|TEST3 -10675 -419 64|DB2 -7175 -419
15|LEDPWM -10605 -419 65|DB1 -7105 -419
16|DGND -10535 -419 66|DB0 -7035 -419
17|DGND -10465 -419 67|DOUT -6965 -419
18|DGND -10395 -419 68|DIN -6895 -419
19/lovce? -10325 -419 69|RDX -6825 -419
20|lovce2 -10255 -419 70|WRX -6755 -419
21|lovce2 -10185 -419 71|DCX -6685 -419
22|DATAON -10115 -419 72|CSX -6615 -419
23|DATAON -10045 -419 73|TE -6545 -419
24|DATAOP -9975 -419 74|lovCCl -6475 -419
25|DATAQOP -9905 -419 75|lovccl -6405 -419
26|STB_CLKN -9835 -419 76|lovCC1 -6335 -419
27|STB_CLKN -9765 -419 77]lovccl -6265 -419
28|STB_CLKP -9695 -419 78|lovCcCl -6195 -419
29|STB_CLKP -9625 -419 79|lovccl -6125 -419
30|TEST4 -9555 -419 80|lovcel -6055 -419
31|TEST1 -9485 -419 81|VDDTEST -5985 -419
32|TEST2 -9415 -419 82|VREF -5915 -419
33|T1SC -9345 -419 83|vDD -5845 -419
34|DB23 -9275 -419 84|vDD -5775 -419
35|DB22 -9205 -419 85|VvDD -5705 -419
36/DB21 -9135 -419 86|VvDD -5635 -419
37|DB20 -9065 -419 87|vDD -5565 -419
38|DB19 -8995 -419 88|VvDD -5495 -419
39|DB18 -8925 -419 89|vDD -5425 -419
40[IM0 -8855 -419 90|vDD -5355 -419
41|IM1 -8785 -419 91|vDD -5285 -419
42|IM2 -8715 -419 92|GND -5215 -419
43|IM3 -8645 -419 93|GND -5145 -419
44|RESX -8575 -419 94|GND -5075 -419
45|VSYNC -8505 -419 95|GND -5005 -419
46|HSYNC -8435 -419 96|GND -4935 -419
47|PCLK -8365 -419 97|GND -4865 -419
48|DE -8295 -419 98|GND -4795 -419
49|DB17 -8225 -419 99|GND -4725 -419
50|DB16 -8155 -419 100|VGS -4655 -419




R61529 Pad Coordinate (Unit: ym)

Rev. 0.3 Apr. 22, 2010

pad No pad name X Y pad No pad name X Y
101|VGS -4585 -419 151|AGND -1085 -419
102|AGNDDUM?7 -4515 -419 152|AGND -1015 -419
103|AGND -4445 -419 153|AGND -945 -419
104|AGND -4375 -419 154|AGND -875 -419
105|AGND -4305 -419 155|AGND -805 -419
106|/AGND -4235 -419 156|/AGND -735 -419
107|AGND -4165 -419 157|AGND -665 -419
108|AGND -4095 -419 158|AGND -595 -419
109|AGND -4025 -419 159|AGND -525 -419
110|AGND -3955 -419 160|C41M -455 -419
111|AGND -3885 -419 161|C41M -385 -419
112|AGND -3815 -419 162|C41M -315 -419
113|vCoM -3745 -419 163|C41M -245 -419
114|vCOM -3675 -419 164|C41M -175 -419
115|vCOM -3605 -419 165|C41M -105 -419
116|vVCOM -3535 -419 166|C41M -35 -419
117|vCOM -3465 -419 167|C41M 35 -419
118|vCOM -3395 -419 168|C41M 105 -419
119|vCoM -3325 -419 169|Cc41P 175 -419
120|vCoM -3255 -419 170|c41P 245 -419
121|vCOM -3185 -419 171|Cc41P 315 -419
122|VNLVL -3115 -419 172|c41pP 385 -419
123|VNLVL -3045 -419 173|c41P 455 -419
124|VPLVL -2975 -419 174|c41pP 525 -419
125|VPLVL -2905 -419 175|Cc41pP 595 -419
126|VREFC -2835 -419 176|C41P 665 -419
127|VREFD -2765 -419 177|Cc41pP 735 -419
128|VREFM -2695 -419 178/AGNDDUM10 805 -419
129|vcomMDC -2625 -419 179|AGNDDUM11 875 -419
130|vcomMDC -2555 -419 180|vcCl 945 -419
131|vcomMDC -2485 -419 181)vcCl 1015 -419
132|vcomMDC -2415 -419 182|vcCl 1085 -419
133|Cc42M -2345 -419 183|vCl 1155 -419
134|Cc42M -2275 -419 184|vcCl 1225 -419
135|C42M -2205 -419 185|VvClI 1295 -419
136|C42M -2135 -419 186|VClI 1365 -419
137|C42M -2065 -419 187|vcCl 1435 -419
138|C42M -1995 -419 188|VvClI 1505 -419
139|c42pP -1925 -419 189|vClI 1575 -419
140|c42pP -1855 -419 190|vCl 1645 -419
141|c42pP -1785 -419 191)vcCl 1715 -419
142|c42pP -1715 -419 192|vcCl 1785 -419
143|c42pP -1645 -419 193|vcCl 1855 -419
144|c42p -1575 -419 194|vCl 1925 -419
145|AGNDDUMS -1505 -419 195|vCl 1995 -419
146|vCL -1435 -419 196|VvClI 2065 -419
147|vCL -1365 -419 197|vcCl 2135 -419
148|vCL -1295 -419 198|vClI 2205 -419
149|vCL -1225 -419 199|AGNDDUM12 2275 -419
150|AGNDDUM9 -1155 -419 200{AGND 2345 -419
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pad No pad name X Y pad No pad name X Y
201|AGND 2415 -419 251|vcCl 5915 -419
202|AGND 2485 -419 252|AGND 5985 -419
203|AGND 2555 -419 253|AGND 6055 -419
204|AGND 2625 -419 254|AGND 6125 -419
205|AGND 2695 -419 255|AGNDDUM13 6195 -419
206/C13M 2765 -419 256| AGNDDUM14 6265 -419
207|C13M 2835 -419 257|Cc12M 6335 -419
208|C13M 2905 -419 258|C12M 6405 -419
209|C13M 2975 -419 259|c12M 6475 -419
210|C13M 3045 -419 260|C12M 6545 -419
211|C13P 3115 -419 261|Cc12M 6615 -419
212|C13P 3185 -419 262|C12M 6685 -419
213|C13P 3255 -419 263|C12P 6755 -419
214|C13P 3325 -419 264|C12P 6825 -419
215|C13P 3395 -419 265|C12P 6895 -419
216|VSN 3465 -419 266|C12P 6965 -419
217|VSN 3535 -419 267|C12P 7035 -419
218|VSN 3605 -419 268|C12P 7105 -419
219|VSN 3675 -419 269|C11M 7175 -419
220|VSN 3745 -419 270/|C11M 7245 -419
221|VSN 3815 -419 271|c11M 7315 -419
222|C14M 3885 -419 272|C11M 7385 -419
223|Cc14M 3955 -419 273|C11M 7455 -419
224|C14M 4025 -419 274|C11M 7525 -419
225|C14M 4095 -419 275|C11P 7595 -419
226|C14M 4165 -419 276|C11P 7665 -419
227|C14P 4235 -419 277|Cc11P 7735 -419
228|C14P 4305 -419 278|C11P 7805 -419
229|Cc14P 4375 -419 279|c11P 7875 -419
230|C14P 4445 -419 280|C11P 7945 -419
231|c14P 4515 -419 281|AGND 8015 -419
232|AGND 4585 -419 282|AGND 8085 -419
233|AGND 4655 -419 283|AGND 8155 -419
234|AGND 4725 -419 284|AGND 8225 -419
235|AGND 4795 -419 285|AGND 8295 -419
236|vspP 4865 -419 286|AGND 8365 -419
237|vspP 4935 -419 287|AGND 8435 -419
238|vspP 5005 -419 288|AGND 8505 -419
239|vsp 5075 -419 289|VGL 8575 -419
240|vspP 5145 -419 290|VGL 8645 -419
241|vsp 5215 -419 291|VGL 8715 -419
242|vcClI 5285 -419 292|VGL 8785 -419
243|vCl 5355 -419 293|VGL 8855 -419
244|vCl 5425 -419 294|VGL 8925 -419
245|vCl 5495 -419 295|VGL 8995 -419
246|VCl 5565 -419 296/C23M 9065 -419
247|vCl 5635 -419 297|C23M 9135 -419
248|vCl 5705 -419 298|C23M 9205 -419
249|vcCl 5775 -419 299|c23P 9275 -419
250|vClI 5845 -419 300|C23P 9345 -419
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pad No pad name X Y pad No pad name X Y
301{c23pP 9415 -419 351{TESTO1 11205 305
302[c22m 9485 -419 352[TESTO2 11190 430
303|c22m 9555 -419 353|G1 11175 305
304{c22m 9625 -419 354|G3 11160 430
305|c22pP 9695 -419 355|G5 11145 305
306|c22pP 9765 -419 356|G7 11130 430
307|c22pP 9835 -419 357|G9 11115 305
308[Cc21M 9905 -419 358|G11 11100 430
309|c21m 9975 -419 359|G13 11085 305
310{c21Mm 10045 -419 360|G15 11070 430
311|c21pP 10115 -419 361|G17 11055 305
312|c21pP 10185 -419 362|G19 11040 430
313|c21P 10255 -419 363|G21 11025 305
314|VGH 10325 -419 364[/G23 11010 430
315|VGH 10395 -419 365|G25 10995 305
316|VGH 10465 -419 366|G27 10980 430
317|VGH 10535 -419 367|G29 10965 305
318|GND 10605 -419 368|G31 10950 430
319[GND 10675 -419 369|G33 10935 305
320[GND 10745 -419 370|G35 10920 430
321{GND 10815 -419 371|G37 10905 305
322|GND 10885 -419 372|G39 10890 430
323|GND 10955 -419 373|G41 10875 305
324[GND 11025 -419 374|G43 10860 430
325|vPP1 11095 -419 375|G45 10845 305
326{vPP1 11165 -419 376|G47 10830 430
327|AGNDDUM15 11235 -419 377|G49 10815 305
328|AGNDDUM16 11305 -419 378|G51 10800 430
329|AGNDDUM17 11375 -419 379|G53 10785 305
330|AGNDDUM18 11445 -419 380|G55 10770 430
331|AGNDDUM19 11515 -419 381|G57 10755 305
332|AGNDDUM20 11585 -419 382|G59 10740 430
333|AGNDDUM21 11730 430 383|G61 10725 305
334|AGNDDUM22 11700 430 384|G63 10710 430
335|AGNDDUM23 11670 430 385|G65 10695 305
336|AGNDDUM24 11640 430 386|G67 10680 430
337|AGNDDUM25 11610 430 387|G69 10665 305
338|AGNDDUM?26 11580 430 388|G71 10650 430
339|AGNDDUM27 11550 430 389|G73 10635 305
340[AGNDDUM28 11520 430 390|G75 10620 430
341|AGNDDUM29 11490 430 391|G77 10605 305
342|AGNDDUM30 11460 430 392|G79 10590 430
343|AGNDDUM31 11430 430 393|G81 10575 305
344|AGNDDUM32 11400 430 394|G83 10560 430
345|AGNDDUM33 11370 430 395|G85 10545 305
346|AGNDDUM34 11340 430 396|G87 10530 430
347|AGNDDUM35 11310 430 397|G89 10515 305
348|AGNDDUM36 11280 430 398|G91 10500 430
349|AGNDDUM37 11250 430 399|G93 10485 305
350|{AGNDDUM38 11220 430 400|G95 10470 430
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401|G97 10455 305 451[(G197 9705 305
402|G99 10440 430 452[(G199 9690 430
403|G101 10425 305 453[G201 9675 305
404[G103 10410 430 454(G203 9660 430
405|G105 10395 305 455[G205 9645 305
406|G107 10380 430 456(G207 9630 430
407|(G109 10365 305 457(G209 9615 305
408|G111 10350 430 458[G211 9600 430
409(G113 10335 305 459(G213 9585 305
410|G115 10320 430 460[G215 9570 430
411{G117 10305 305 461[(G217 9555 305
412|G119 10290 430 462[|G219 9540 430
413|G121 10275 305 463[G221 9525 305
414[(G123 10260 430 464(G223 9510 430
415|G125 10245 305 465|G225 9495 305
416|G127 10230 430 466|G227 9480 430
417(G129 10215 305 467(G229 9465 305
418|G131 10200 430 468[G231 9450 430
419(G133 10185 305 469(G233 9435 305
420[G135 10170 430 470[G235 9420 430
421|(G137 10155 305 471[(G237 9405 305
422|G139 10140 430 472|G239 9390 430
423|G141 10125 305 473|G241 9375 305
424(G143 10110 430 474(G243 9360 430
425|G145 10095 305 475|G245 9345 305
426|G147 10080 430 476|G247 9330 430
427(G149 10065 305 477(G249 9315 305
428|G151 10050 430 478|G251 9300 430
429(G153 10035 305 479|G253 9285 305
430[G155 10020 430 480|G255 9270 430
431|G157 10005 305 481[|G257 9255 305
432|G159 9990 430 482|G259 9240 430
433|G161 9975 305 483[G261 9225 305
434|G163 9960 430 484[G263 9210 430
435|G165 9945 305 485|G265 9195 305
436[G167 9930 430 486|G267 9180 430
437|G169 9915 305 487(G269 9165 305
438|G171 9900 430 488|G271 9150 430
439(G173 9885 305 489(G273 9135 305
440(G175 9870 430 490|G275 9120 430
441|(G177 9855 305 491|{G277 9105 305
442|G179 9840 430 492[(G279 9090 430
443|G181 9825 305 493|G281 9075 305
444|G183 9810 430 494(G283 9060 430
445|G185 9795 305 495|G285 9045 305
446|G187 9780 430 496|G287 9030 430
447|G189 9765 305 497(G289 9015 305
448|G191 9750 430 498[G291 9000 430
449(G193 9735 305 499(G293 8985 305
450(G195 9720 430 500|G295 8970 430




R61529 Pad Coordinate (Unit: ym)

Rev. 0.3 Apr. 22, 2010

pad No pad name X Y pad No pad name X Y
501|G297 8955 305 551|G397 8205 305
502|G299 8940 430 552|G399 8190 430
503|G301 8925 305 553|G401 8175 305
504|G303 8910 430 554|G403 8160 430
505|G305 8895 305 555|G405 8145 305
506|G307 8880 430 556|G407 8130 430
507|G309 8865 305 557|G409 8115 305
508|G311 8850 430 558|G411 8100 430
509|G313 8835 305 559|G413 8085 305
510|G315 8820 430 560|G415 8070 430
511|G317 8805 305 561|G417 8055 305
512|G319 8790 430 562|G419 8040 430
513|G321 8775 305 563|G421 8025 305
514|G323 8760 430 564|G423 8010 430
515|G325 8745 305 565|G425 7995 305
516|G327 8730 430 566|G427 7980 430
517|G329 8715 305 567|G429 7965 305
518|G331 8700 430 568|G431 7950 430
519|G333 8685 305 569|G433 7935 305
520|G335 8670 430 570|G435 7920 430
521|G337 8655 305 571|G437 7905 305
522|G339 8640 430 572|G439 7890 430
523|G341 8625 305 573|G441 7875 305
524|G343 8610 430 574|G443 7860 430
525|G345 8595 305 575|G445 7845 305
526|G347 8580 430 576|G447 7830 430
527|G349 8565 305 577|G449 7815 305
528|G351 8550 430 578|G451 7800 430
529|G353 8535 305 579|G453 7785 305
530|G355 8520 430 580|G455 7770 430
531|G357 8505 305 581|G457 7755 305
532|G359 8490 430 582|G459 7740 430
533|G361 8475 305 583|G461 7725 305
534|G363 8460 430 584|G463 7710 430
535|G365 8445 305 585|G465 7695 305
536|G367 8430 430 586|G467 7680 430
537|G369 8415 305 587|G469 7665 305
538|G371 8400 430 588|G471 7650 430
539|G373 8385 305 589|G473 7635 305
540|G375 8370 430 590|G475 7620 430
541|G377 8355 305 591|G477 7605 305
542|G379 8340 430 592|G479 7590 430
543|G381 8325 305 593|TESTO3 7575 305
544|G383 8310 430 594|TESTO4 7560 430
545|G385 8295 305 595|TESTO5 7395 305
546|G387 8280 430 596/ TESTO6 7380 430
547|G389 8265 305 597(5960 7365 305
548|G391 8250 430 598[5959 7350 430
549|G393 8235 305 599(5958 7335 305
550|G395 8220 430 600(S957 7320 430
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601[S956 7305 305 651[S906 6555 305
602[S955 7290 430 652[S905 6540 430
603[S954 7275 305 653[5904 6525 305
604[5953 7260 430 654/5903 6510 430
605[5952 7245 305 655[5902 6495 305
606[5951 7230 430 656[5901 6480 430
607[S950 7215 305 657[S900 6465 305
608[5949 7200 430 658/5899 6450 430
609(5948 7185 305 659(5898 6435 305
610[5947 7170 430 660[S897 6420 430
611[S946 7155 305 661/S896 6405 305
612[5945 7140 430 662/5895 6390 430
613[5944 7125 305 663[5894 6375 305
614[5943 7110 430 664/5893 6360 430
615[5942 7095 305 665/5892 6345 305
616/5941 7080 430 666/5891 6330 430
617[5940 7065 305 667[S890 6315 305
618[5939 7050 430 668/5889 6300 430
619(5938 7035 305 669|5888 6285 305
620[S937 7020 430 670|S887 6270 430
621[5936 7005 305 671/S886 6255 305
622[5935 6990 430 672/5885 6240 430
623[5934 6975 305 673[5884 6225 305
624[5933 6960 430 674/5883 6210 430
625[5932 6945 305 675/5882 6195 305
626[5931 6930 430 676/5881 6180 430
627(5930 6915 305 677/5880 6165 305
628[5929 6900 430 678[5879 6150 430
629(5928 6885 305 679|5878 6135 305
630[5927 6870 430 680(S877 6120 430
631[5926 6855 305 681[S876 6105 305
632[5925 6840 430 682[5875 6090 430
633[5924 6825 305 683[5874 6075 305
634[5923 6810 430 684/5873 6060 430
635[5922 6795 305 685/5872 6045 305
636[5921 6780 430 686[5871 6030 430
637[5920 6765 305 687(5870 6015 305
638[5919 6750 430 688/5869 6000 430
639(5918 6735 305 689(5868 5985 305
640(S917 6720 430 690(S867 5970 430
641[S916 6705 305 691(S866 5955 305
642[5915 6690 430 692/5865 5940 430
643[5914 6675 305 693[S864 5925 305
644[5913 6660 430 694/5863 5910 430
645[5912 6645 305 695/5862 5895 305
646[5911 6630 430 696/5861 5880 430
647(5910 6615 305 697(5860 5865 305
648[5909 6600 430 698/5859 5850 430
649(5908 6585 305 699(5858 5835 305
650(S907 6570 430 700(S857 5820 430
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701[S856 5805 305 751[S806 5055 305
702[S855 5790 430 752[S805 5040 430
703[S854 5775 305 753[5804 5025 305
704/5853 5760 430 754/5803 5010 430
705/S852 5745 305 755[5802 4995 305
706(S851 5730 430 756[5801 4980 430
707(S850 5715 305 757(S800 4965 305
708[S849 5700 430 758[5799 4950 430
709|s848 5685 305 759|S798 4935 305
710|s847 5670 430 760[S797 4920 430
711|S846 5655 305 761[S796 4905 305
712|S845 5640 430 762[S795 4890 430
713|S844 5625 305 763[S794 4875 305
714(5843 5610 430 764[5793 4860 430
715[S842 5595 305 765[5792 4845 305
716(S841 5580 430 766[S791 4830 430
717(S840 5565 305 767[S790 4815 305
718[S839 5550 430 768[5789 4800 430
719|S838 5535 305 769|S788 4785 305
720|s837 5520 430 770|s787 4770 430
721|S836 5505 305 771|S786 4755 305
722|5835 5490 430 772|S785 4740 430
723|5834 5475 305 773|S784 4725 305
724/5833 5460 430 774/5783 4710 430
725(5832 5445 305 775[5782 4695 305
726(S831 5430 430 776[S781 4680 430
727(5830 5415 305 777|S780 4665 305
728[5829 5400 430 778[S779 4650 430
729|s828 5385 305 779|S778 4635 305
730|[s827 5370 430 780|s777 4620 430
731[S826 5355 305 781|S776 4605 305
732[S825 5340 430 782|S775 4590 430
733[5824 5325 305 783|S774 4575 305
734/5823 5310 430 784(S773 4560 430
735/s822 5295 305 785|s772 4545 305
736/S821 5280 430 786(S771 4530 430
737(S820 5265 305 787|S770 4515 305
738[S819 5250 430 788[S769 4500 430
739|s818 5235 305 789|S768 4485 305
740[s817 5220 430 790|S767 4470 430
741|S816 5205 305 791|S766 4455 305
742|S815 5190 430 792[S765 4440 430
743|s814 5175 305 793[S764 4425 305
744(5813 5160 430 794(S763 4410 430
745(s812 5145 305 795|S762 4395 305
746(S811 5130 430 796|S761 4380 430
747(S810 5115 305 797(S760 4365 305
748[S809 5100 430 798[S759 4350 430
749|S808 5085 305 799|S758 4335 305
750(S807 5070 430 800(S757 4320 430
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801[S756 4305 305 851[S706 3555 305
802[S755 4290 430 852[S705 3540 430
803[s754 4275 305 853[5704 3525 305
804[S753 4260 430 854[5703 3510 430
805|S752 4245 305 855[5702 3495 305
806|S751 4230 430 856(S701 3480 430
807(S750 4215 305 857[S700 3465 305
808[S749 4200 430 858[5699 3450 430
809|s748 4185 305 859(5698 3435 305
810|s747 4170 430 860[S697 3420 430
811[S746 4155 305 861[S696 3405 305
812[S745 4140 430 862[S695 3390 430
813|s744 4125 305 863[5694 3375 305
814(5743 4110 430 864/5693 3360 430
815[s742 4095 305 865[5692 3345 305
816(S741 4080 430 866/5691 3330 430
817(s740 4065 305 867[S690 3315 305
818[S739 4050 430 868/5689 3300 430
819|s738 4035 305 869|5688 3285 305
820|s737 4020 430 870|s687 3270 430
821[s736 4005 305 871|S686 3255 305
822|s735 3990 430 872|s685 3240 430
823|s734 3975 305 873|s684 3225 305
824(5733 3960 430 874/5683 3210 430
825|5732 3945 305 875/5682 3195 305
826(S731 3930 430 876/S681 3180 430
827(s730 3915 305 877/S680 3165 305
828[s729 3900 430 878[S679 3150 430
829|s728 3885 305 879|s678 3135 305
830|s727 3870 430 880|[s677 3120 430
831[s726 3855 305 881[S676 3105 305
832[s725 3840 430 882[S675 3090 430
833[s724 3825 305 883[s674 3075 305
834[s723 3810 430 884[5673 3060 430
835|s722 3795 305 885[S672 3045 305
836|s721 3780 430 886(S671 3030 430
837|s720 3765 305 887(S670 3015 305
838[s719 3750 430 888[5669 3000 430
839|s718 3735 305 8895668 2985 305
840|s717 3720 430 890(S667 2970 430
841|s716 3705 305 891[S666 2955 305
842|s715 3690 430 892[S665 2940 430
843|s714 3675 305 893|s664 2925 305
844[s713 3660 430 894/5663 2910 430
845|s712 3645 305 895/5662 2895 305
846|s711 3630 430 896/S661 2880 430
847|s710 3615 305 897(S660 2865 305
848[s709 3600 430 8985659 2850 430
849|s708 3585 305 899|658 2835 305
850(S707 3570 430 900(S657 2820 430
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901[S656 2805 305 951[S606 2055 305
902[S655 2790 430 952[S605 2040 430
903[s654 2775 305 953[S604 2025 305
9045653 2760 430 954(S603 2010 430
905|652 2745 305 955[5602 1995 305
906(S651 2730 430 956(S601 1980 430
907(S650 2715 305 957(S600 1965 305
908[S649 2700 430 958(5599 1950 430
909(s648 2685 305 9595598 1935 305
910(s647 2670 430 960[S597 1920 430
911(S646 2655 305 961[S596 1905 305
912[S645 2640 430 962[S595 1890 430
913|s644 2625 305 963[5594 1875 305
914(S643 2610 430 964/5593 1860 430
915(s642 2595 305 965[5592 1845 305
916(S641 2580 430 966(5591 1830 430
917(S640 2565 305 967(S590 1815 305
9185639 2550 430 968[5589 1800 430
919(S638 2535 305 969|S588 1785 305
920(s637 2520 430 970|s587 1770 430
921(S636 2505 305 971|S586 1755 305
922[s635 2490 430 972|585 1740 430
923[s634 2475 305 973|s584 1725 305
924(5633 2460 430 974/S583 1710 430
925(S632 2445 305 9755582 1695 305
9265631 2430 430 976|S581 1680 430
927(s630 2415 305 977(S580 1665 305
9285629 2400 430 978|S579 1650 430
929628 2385 305 979|578 1635 305
930(s627 2370 430 980|s577 1620 430
931[S626 2355 305 981|S576 1605 305
932[s625 2340 430 982|s575 1590 430
933([s624 2325 305 983|s574 1575 305
9345623 2310 430 984(s573 1560 430
9355622 2295 305 985|s572 1545 305
936(S621 2280 430 986(S571 1530 430
937(S620 2265 305 987(S570 1515 305
938[s619 2250 430 9885569 1500 430
939|s618 2235 305 989|568 1485 305
940(s617 2220 430 990(s567 1470 430
941(S616 2205 305 991(S566 1455 305
942[s615 2190 430 992[S565 1440 430
943|s614 2175 305 993|s564 1425 305
944(s613 2160 430 9945563 1410 430
945(s612 2145 305 9955562 1395 305
946(S611 2130 430 9965561 1380 430
947(s610 2115 305 9975560 1365 305
948[S609 2100 430 9985559 1350 430
949(S608 2085 305 999|s558 1335 305
950(S607 2070 430 1000(S557 1320 430
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1001|S556 1305 305 1051|S506 555 305
1002|S555 1290 430 1052|S505 540 430
1003|S554 1275 305 1053|S504 525 305
1004|S553 1260 430 1054|S503 510 430
1005|S552 1245 305 1055|5502 495 305
1006|S551 1230 430 1056|S501 480 430
1007|S550 1215 305 1057|S500 465 305
1008|S549 1200 430 1058|5499 450 430
1009|S548 1185 305 1059|5498 435 305
1010|S547 1170 430 1060|5497 420 430
1011|S546 1155 305 1061|S496 405 305
1012|S545 1140 430 1062|5495 390 430
1013|S544 1125 305 1063|5494 375 305
1014|S543 1110 430 1064|5493 360 430
1015|S542 1095 305 1065|5492 345 305
1016/S541 1080 430 1066|5491 330 430
1017|S540 1065 305 1067|5490 315 305
1018|S539 1050 430 1068|5489 300 430
1019|S538 1035 305 1069|488 285 305
1020|S537 1020 430 1070|s487 270 430
1021|S536 1005 305 1071|S486 255 305
1022|S535 990 430 1072|5485 240 430
1023|S534 975 305 1073|S484 225 305
1024|S533 960 430 1074|5483 210 430
1025|S532 945 305 1075|482 195 305
1026|S531 930 430 1076|S481 180 430
1027|S530 915 305 1077|TESTO7 165 305
1028|S529 900 430 1078|TESTO8 150 430
1029|s528 885 305 1079|TESTO9 -150 430
1030|S527 870 430 1080|TESTO10 -165 305
1031/S526 855 305 1081|5480 -180 430
1032|S525 840 430 1082|S479 -195 305
1033|S524 825 305 1083|S478 -210 430
1034|S523 810 430 1084|s477 -225 305
1035|S522 795 305 1085|5476 -240 430
1036/S521 780 430 1086|5475 -255 305
1037|S520 765 305 1087|S474 -270 430
1038|S519 750 430 1088|s473 -285 305
1039|s518 735 305 1089|472 -300 430
1040|S517 720 430 1090|s471 -315 305
1041|S516 705 305 1091|S470 -330 430
1042|S515 690 430 1092|5469 -345 305
1043|S514 675 305 1093|468 -360 430
1044|S513 660 430 1094|467 -375 305
1045|S512 645 305 1095|5466 -390 430
1046|S511 630 430 1096|5465 -405 305
1047|S510 615 305 1097|S464 -420 430
1048|S509 600 430 1098|463 -435 305
1049|S508 585 305 1099|S462 -450 430
1050|S507 570 430 1100|s461 -465 305
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R61529 Pad Coordinate (Unit: ym)
X Y

pad No pad name pad No pad name X Y
1101|S460 -480 430 1151|S410 -1230 430
1102|459 -495 305 1152|5409 -1245 305
1103|458 -510 430 1153|5408 -1260 430
1104|457 -525 305 1154|S407 -1275 305
1105|5456 -540 430 1155|5406 -1290 430
1106|5455 -555 305 1156|S405 -1305 305
1107|S454 -570 430 1157|5404 -1320 430
1108|453 -585 305 1158|5403 -1335 305
1109|s452 -600 430 1159|S402 -1350 430
1110|S451 -615 305 1160]S401 -1365 305
1111]S450 -630 430 1161]S400 -1380 430
1112|S449 -645 305 1162|S399 -1395 305
1113|S448 -660 430 1163|S398 -1410 430
1114|S447 -675 305 1164|S397 -1425 305
1115|S446 -690 430 1165|S396 -1440 430
1116|S445 -705 305 1166|S395 -1455 305
1117|S444 -720 430 1167|S394 -1470 430
1118|S443 -735 305 1168|5393 -1485 305
1119|442 -750 430 1169|5392 -1500 430
1120|441 -765 305 1170|S391 -1515 305
1121|S440 -780 430 1171]S390 -1530 430
1122|5439 -795 305 1172|5389 -1545 305
1123|S438 -810 430 1173|388 -1560 430
1124|S437 -825 305 1174|387 -1575 305
1125|5436 -840 430 1175|5386 -1590 430
1126|5435 -855 305 1176|5385 -1605 305
1127|5434 -870 430 1177|5384 -1620 430
1128|5433 -885 305 1178|S383 -1635 305
1129|432 -900 430 1179|S382 -1650 430
1130[S431 -915 305 1180|s381 -1665 305
1131]S430 -930 430 1181/S380 -1680 430
1132|S429 -945 305 1182|S379 -1695 305
1133|428 -960 430 1183|S378 -1710 430
1134|427 -975 305 1184|S377 -1725 305
1135|5426 -990 430 1185|S376 -1740 430
1136|S425 -1005 305 1186|S375 -1755 305
1137|S424 -1020 430 1187|S374 -1770 430
1138|423 -1035 305 1188|S373 -1785 305
1139|s422 -1050 430 1189|S372 -1800 430
1140|s421 -1065 305 1190|S371 -1815 305
1141|S420 -1080 430 1191|S370 -1830 430
1142|S419 -1095 305 1192|S369 -1845 305
1143|S418 -1110 430 1193|S368 -1860 430
1144|s417 -1125 305 1194|S367 -1875 305
1145|S416 -1140 430 1195|5366 -1890 430
1146|S415 -1155 305 1196|S365 -1905 305
1147|S414 -1170 430 1197|S364 -1920 430
1148|5413 -1185 305 1198|S363 -1935 305
1149|s412 -1200 430 1199|S362 -1950 430
1150|411 -1215 305 1200|S361 -1965 305
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R61529 Pad Coordinate (Unit: pym)
X Y

pad No pad name pad No pad name X Y
1201/S360 -1980 430 1251|S310 -2730 430
1202|S359 -1995 305 1252|5309 -2745 305
1203|S358 -2010 430 1253|308 -2760 430
1204|S357 -2025 305 1254|307 -2775 305
1205|S356 -2040 430 1255|5306 -2790 430
1206|S355 -2055 305 1256|5305 -2805 305
1207|S354 -2070 430 1257|5304 -2820 430
1208|S353 -2085 305 1258|5303 -2835 305
1209|S352 -2100 430 1259|S302 -2850 430
1210|S351 -2115 305 1260[S301 -2865 305
1211]S350 -2130 430 1261/S300 -2880 430
1212|S349 -2145 305 1262|5299 -2895 305
1213|S348 -2160 430 1263|5298 -2910 430
1214|S347 -2175 305 1264|5297 -2925 305
1215|S346 -2190 430 1265|5296 -2940 430
1216|S345 -2205 305 1266|5295 -2955 305
1217|S344 -2220 430 1267|5294 -2970 430
1218|S343 -2235 305 1268|5293 -2985 305
1219|S342 -2250 430 1269|5292 -3000 430
1220|S341 -2265 305 1270|S291 -3015 305
1221]S340 -2280 430 1271]S290 -3030 430
1222|5339 -2295 305 1272|5289 -3045 305
1223|338 -2310 430 1273|S288 -3060 430
1224|337 -2325 305 1274|287 -3075 305
1225|5336 -2340 430 1275|5286 -3090 430
1226|5335 -2355 305 1276|5285 -3105 305
1227|S334 -2370 430 1277|5284 -3120 430
1228|5333 -2385 305 1278|S283 -3135 305
1229|S332 -2400 430 1279|S282 -3150 430
1230[S331 -2415 305 1280|s281 -3165 305
1231]S330 -2430 430 1281|5280 -3180 430
1232|S329 -2445 305 1282|279 -3195 305
1233|S328 -2460 430 1283|S278 -3210 430
1234|S327 -2475 305 1284|277 -3225 305
1235|5326 -2490 430 1285|5276 -3240 430
1236|S325 -2505 305 1286|5275 -3255 305
1237|S324 -2520 430 1287|S274 -3270 430
1238|S323 -2535 305 1288|S273 -3285 305
1239|S322 -2550 430 1289|s272 -3300 430
1240|S321 -2565 305 1290|s271 -3315 305
1241]S320 -2580 430 1291|S270 -3330 430
1242|S319 -2595 305 1292|5269 -3345 305
1243|S318 -2610 430 1293|S268 -3360 430
1244|S317 -2625 305 1294|S267 -3375 305
1245|S316 -2640 430 1295|5266 -3390 430
1246|S315 -2655 305 1296|5265 -3405 305
1247|S314 -2670 430 1297|S264 -3420 430
1248|313 -2685 305 1298|5263 -3435 305
1249|S312 -2700 430 1299|S262 -3450 430
1250|S311 -2715 305 1300|S261 -3465 305
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R61529 Pad Coordinate (Unit: pym)
X Y

pad No pad name pad No pad name X Y
1301/S260 -3480 430 1351/S210 -4230 430
1302|S259 -3495 305 1352|5209 -4245 305
1303|S258 -3510 430 1353|5208 -4260 430
1304|S257 -3525 305 1354|S207 -4275 305
1305|5256 -3540 430 1355|5206 -4290 430
1306|5255 -3555 305 1356|5205 -4305 305
1307|S254 -3570 430 1357|5204 -4320 430
1308|S253 -3585 305 1358|5203 -4335 305
1309|S252 -3600 430 1359|S202 -4350 430
1310|S251 -3615 305 1360[S201 -4365 305
1311]S250 -3630 430 1361/S200 -4380 430
1312|S249 -3645 305 1362|5199 -4395 305
1313|S248 -3660 430 1363|5198 -4410 430
1314|S247 -3675 305 1364|5197 -4425 305
1315|S246 -3690 430 1365|5196 -4440 430
1316|S245 -3705 305 1366/S195 -4455 305
1317|S244 -3720 430 1367|5194 -4470 430
1318|S243 -3735 305 1368|5193 -4485 305
1319|S242 -3750 430 1369|5192 -4500 430
1320[S241 -3765 305 1370|s191 -4515 305
1321]S240 -3780 430 1371]S190 -4530 430
1322|S239 -3795 305 1372|S189 -4545 305
1323|S238 -3810 430 1373|s188 -4560 430
1324|s237 -3825 305 1374|s187 -4575 305
1325|5236 -3840 430 1375|S186 -4590 430
1326|S235 -3855 305 1376|S185 -4605 305
1327|S234 -3870 430 1377|S184 -4620 430
1328|S233 -3885 305 1378|s183 -4635 305
1329|s232 -3900 430 1379|s182 -4650 430
1330[S231 -3915 305 1380|s181 -4665 305
1331/S230 -3930 430 1381/S180 -4680 430
1332|S229 -3945 305 1382|S179 -4695 305
1333|s228 -3960 430 1383|S178 -4710 430
1334|s227 -3975 305 1384|s177 -4725 305
1335|5226 -3990 430 1385|S176 -4740 430
1336|S225 -4005 305 1386|S175 -4755 305
1337|S224 -4020 430 1387|S174 -4770 430
1338|s223 -4035 305 1388|S173 -4785 305
1339|s222 -4050 430 1389|s172 -4800 430
1340|s221 -4065 305 1390|s171 -4815 305
1341]S220 -4080 430 1391|S170 -4830 430
1342|219 -4095 305 1392|S169 -4845 305
1343|s218 -4110 430 1393|S168 -4860 430
1344|217 -4125 305 1394|s167 -4875 305
1345|S216 -4140 430 1395|S166 -4890 430
1346|S215 -4155 305 1396|5165 -4905 305
1347|S214 -4170 430 1397|S164 -4920 430
1348|s213 -4185 305 1398|S163 -4935 305
1349|s212 -4200 430 1399|s162 -4950 430
1350|s211 -4215 305 1400|s161 -4965 305
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R61529 Pad Coordinate (Unit: pym)
X Y

pad No pad name pad No pad name X Y
1401|S160 -4980 430 1451|S110 -5730 430
1402|S159 -4995 305 1452|5109 -5745 305
1403|S158 -5010 430 1453|S108 -5760 430
1404|s157 -5025 305 1454|107 -5775 305
1405|S156 -5040 430 1455|5106 -5790 430
1406|S155 -5055 305 1456|S105 -5805 305
1407|S154 -5070 430 1457|5104 -5820 430
1408|S153 -5085 305 1458|103 -5835 305
1409|s152 -5100 430 1459|S102 -5850 430
1410|s151 -5115 305 1460|S101 -5865 305
1411|S150 -5130 430 1461]S100 -5880 430
1412|S149 -5145 305 1462|599 -5895 305
1413|S148 -5160 430 1463|S98 -5910 430
1414|147 -5175 305 1464|S97 -5925 305
1415|S146 -5190 430 1465|S96 -5940 430
1416|S145 -5205 305 1466|595 -5955 305
1417|S144 -5220 430 1467|594 -5970 430
1418|S143 -5235 305 1468|593 -5985 305
1419|S142 -5250 430 1469|s92 -6000 430
1420|s141 -5265 305 1470|s91 -6015 305
1421|S140 -5280 430 1471|S90 -6030 430
1422|S139 -5295 305 1472|S89 -6045 305
1423|138 -5310 430 1473|s88 -6060 430
1424|S137 -5325 305 1474|s87 -6075 305
1425|S136 -5340 430 1475|s86 -6090 430
1426|S135 -5355 305 1476|s85 -6105 305
1427|5134 -5370 430 1477|S84 -6120 430
1428|S133 -5385 305 1478|s83 -6135 305
1429|S132 -5400 430 1479|s82 -6150 430
1430|s131 -5415 305 1480|s81 -6165 305
1431|S130 -5430 430 1481|s80 -6180 430
1432|S129 -5445 305 1482|s79 -6195 305
1433|s128 -5460 430 1483|s78 -6210 430
1434|s127 -5475 305 1484|s77 -6225 305
1435|S126 -5490 430 1485|s76 -6240 430
1436|S125 -5505 305 1486|S75 -6255 305
1437|S124 -5520 430 1487|S74 -6270 430
1438|s123 -5535 305 1488|s73 -6285 305
1439|s122 -5550 430 1489|s72 -6300 430
1440|s121 -5565 305 1490|s71 -6315 305
1441]S120 -5580 430 1491|s70 -6330 430
1442|S119 -5595 305 1492|S69 -6345 305
1443|S118 -5610 430 1493|s68 -6360 430
1444|117 -5625 305 1494|s67 -6375 305
1445|S116 -5640 430 1495|s66 -6390 430
1446|S115 -5655 305 1496|S65 -6405 305
1447|S114 -5670 430 1497|S64 -6420 430
1448|S113 -5685 305 1498|s63 -6435 305
1449|s112 -5700 430 1499|s62 -6450 430
1450|s111 -5715 305 1500|s61 -6465 305
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R61529 Pad Coordinate (Unit: pym)
X Y

pad No pad name pad No pad name X Y
1501|S60 -6480 430 1551|S10 -7230 430
1502|S59 -6495 305 1552|s9 -7245 305
1503|s58 -6510 430 1553|s8 -7260 430
1504|s57 -6525 305 1554|s7 -7275 305
1505|S56 -6540 430 1555|S6 -7290 430
1506|S55 -6555 305 1556|S5 -7305 305
1507|S54 -6570 430 1557|s4 -7320 430
1508|S53 -6585 305 1558|S3 -7335 305
1509|s52 -6600 430 1559|s2 -7350 430
1510|s51 -6615 305 1560|S1 -7365 305
1511|S50 -6630 430 1561|TESTO11 -7380 430
1512|S49 -6645 305 1562|TESTO12 -7395 305
1513|s48 -6660 430 1563|TESTO13 -7560 430
1514|s47 -6675 305 1564|TESTO14 -7575 305
1515|s46 -6690 430 1565|G480 -7590 430
1516|S45 -6705 305 1566|G478 -7605 305
1517|S44 -6720 430 1567|G476 -7620 430
1518|s43 -6735 305 1568|G474 -7635 305
1519|s42 -6750 430 1569|G472 -7650 430
1520|s41 -6765 305 1570|G470 -7665 305
1521|S40 -6780 430 1571|G468 -7680 430
1522|S39 -6795 305 1572|G466 -7695 305
1523|S38 -6810 430 1573|G464 -7710 430
1524|s37 -6825 305 1574|G462 -7725 305
1525|S36 -6840 430 1575|G460 -7740 430
1526|S35 -6855 305 1576|G458 -7755 305
1527|S34 -6870 430 1577|G456 -7770 430
1528|S33 -6885 305 1578|G454 -7785 305
1529|s32 -6900 430 1579|G452 -7800 430
1530|S31 -6915 305 1580|G450 -7815 305
1531|S30 -6930 430 1581|G448 -7830 430
1532|S29 -6945 305 1582|G446 -7845 305
1533|s28 -6960 430 1583|G444 -7860 430
1534|s27 -6975 305 1584|G442 -7875 305
1535|S26 -6990 430 1585|G440 -7890 430
1536|S25 -7005 305 1586|G438 -7905 305
1537|S24 -7020 430 1587|G436 -7920 430
1538|s23 -7035 305 1588|G434 -7935 305
1539|s22 -7050 430 1589|G432 -7950 430
1540|s21 -7065 305 1590|G430 -7965 305
1541|S20 -7080 430 1591|G428 -7980 430
1542|S19 -7095 305 1592|G426 -7995 305
1543|s18 -7110 430 1593|G424 -8010 430
1544|s17 -7125 305 1594|G422 -8025 305
1545|s16 -7140 430 1595|G420 -8040 430
1546|S15 -7155 305 1596|G418 -8055 305
1547|S14 -7170 430 1597|G416 -8070 430
1548|S13 -7185 305 1598|G414 -8085 305
1549|s12 -7200 430 1599|G412 -8100 430
1550|s11 -7215 305 1600|G410 -8115 305
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R61529 Pad Coordinate (Unit: pym)
X Y

pad No pad name pad No pad name X Y
1601|G408 -8130 430 1651|G308 -8880 430
1602|G406 -8145 305 1652|G306 -8895 305
1603|G404 -8160 430 1653|G304 -8910 430
1604|G402 -8175 305 1654|G302 -8925 305
1605|G400 -8190 430 1655|G300 -8940 430
1606|G398 -8205 305 1656|G298 -8955 305
1607|G396 -8220 430 1657|G296 -8970 430
1608|G394 -8235 305 1658|G294 -8985 305
1609|G392 -8250 430 1659|G292 -9000 430
1610|G390 -8265 305 1660|G290 -9015 305
1611|G388 -8280 430 1661|G288 -9030 430
1612|G386 -8295 305 1662|G286 -9045 305
1613|G384 -8310 430 1663|G284 -9060 430
1614|G382 -8325 305 1664|G282 -9075 305
1615|G380 -8340 430 1665|G280 -9090 430
1616|G378 -8355 305 1666|G278 -9105 305
1617|G376 -8370 430 1667|G276 -9120 430
1618|G374 -8385 305 1668|G274 -9135 305
1619|G372 -8400 430 1669|G272 -9150 430
1620|G370 -8415 305 1670|G270 -9165 305
1621|G368 -8430 430 1671|G268 -9180 430
1622|G366 -8445 305 1672|G266 -9195 305
1623|G364 -8460 430 1673|G264 -9210 430
1624|G362 -8475 305 1674|G262 -9225 305
1625|G360 -8490 430 1675|G260 -9240 430
1626|G358 -8505 305 1676|G258 -9255 305
1627|G356 -8520 430 1677|G256 -9270 430
1628|G354 -8535 305 1678|G254 -9285 305
1629|G352 -8550 430 1679|G252 -9300 430
1630|G350 -8565 305 1680|G250 -9315 305
1631|G348 -8580 430 1681|G248 -9330 430
1632|G346 -8595 305 1682|G246 -9345 305
1633|G344 -8610 430 1683|G244 -9360 430
1634|G342 -8625 305 1684|G242 -9375 305
1635|G340 -8640 430 1685|G240 -9390 430
1636|G338 -8655 305 1686|G238 -9405 305
1637|G336 -8670 430 1687|G236 -9420 430
1638|G334 -8685 305 1688|G234 -9435 305
1639|G332 -8700 430 1689|G232 -9450 430
1640|G330 -8715 305 1690|G230 -9465 305
1641|G328 -8730 430 1691|G228 -9480 430
1642|G326 -8745 305 1692|G226 -9495 305
1643|G324 -8760 430 1693|G224 -9510 430
1644|G322 -8775 305 1694|G222 -9525 305
1645|G320 -8790 430 1695|G220 -9540 430
1646|G318 -8805 305 1696|G218 -9555 305
1647|G316 -8820 430 1697|G216 -9570 430
1648|G314 -8835 305 1698|G214 -9585 305
1649|G312 -8850 430 1699|G212 -9600 430
1650|G310 -8865 305 1700|G210 -9615 305
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R61529 Pad Coordinate (Unit: pym)
X Y

pad No pad name pad No pad name X Y
1701|G208 -9630 430 1751|G108 -10380 430
1702|G206 -9645 305 1752|G106 -10395 305
1703|G204 -9660 430 1753|G104 -10410 430
1704|G202 -9675 305 1754|G102 -10425 305
1705|G200 -9690 430 1755|G100 -10440 430
1706|G198 -9705 305 1756|G98 -10455 305
1707|G196 -9720 430 1757|G96 -10470 430
1708|G194 -9735 305 1758|G94 -10485 305
1709|G192 -9750 430 1759|G92 -10500 430
1710|G190 -9765 305 1760|G90 -10515 305
1711|G188 -9780 430 1761|G88 -10530 430
1712|G186 -9795 305 1762|G86 -10545 305
1713|G184 -9810 430 1763|G84 -10560 430
1714|G182 -9825 305 1764|G82 -10575 305
1715|G180 -9840 430 1765|G80 -10590 430
1716|G178 -9855 305 1766|G78 -10605 305
1717|G176 -9870 430 1767|G76 -10620 430
1718|G174 -9885 305 1768|G74 -10635 305
1719|G172 -9900 430 1769|G72 -10650 430
1720|G170 -9915 305 1770|G70 -10665 305
1721|G168 -9930 430 1771|G68 -10680 430
1722|G166 -9945 305 1772|G66 -10695 305
1723|G164 -9960 430 1773|G64 -10710 430
1724|G162 -9975 305 1774|G62 -10725 305
1725|G160 -9990 430 1775|G60 -10740 430
1726|G158 -10005 305 1776|G58 -10755 305
1727|G156 -10020 430 1777|G56 -10770 430
1728|G154 -10035 305 1778|G54 -10785 305
1729|G152 -10050 430 1779|G52 -10800 430
1730|G150 -10065 305 1780|G50 -10815 305
1731|G148 -10080 430 1781|G48 -10830 430
1732|G146 -10095 305 1782|G46 -10845 305
1733|G144 -10110 430 1783|G44 -10860 430
1734|G142 -10125 305 1784|G42 -10875 305
1735|G140 -10140 430 1785|G40 -10890 430
1736|G138 -10155 305 1786|G38 -10905 305
1737|G136 -10170 430 1787|G36 -10920 430
1738|G134 -10185 305 1788|G34 -10935 305
1739|G132 -10200 430 1789|G32 -10950 430
1740|G130 -10215 305 1790|G30 -10965 305
1741|G128 -10230 430 1791|G28 -10980 430
1742|G126 -10245 305 1792|G26 -10995 305
1743|G124 -10260 430 1793|G24 -11010 430
1744|G122 -10275 305 1794|G22 -11025 305
1745|G120 -10290 430 1795|G20 -11040 430
1746|G118 -10305 305 1796|G18 -11055 305
1747|G116 -10320 430 1797|G16 -11070 430
1748|G114 -10335 305 1798|G14 -11085 305
1749|G112 -10350 430 1799|G12 -11100 430
1750|G110 -10365 305 1800|G10 -11115 305
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X Y

pad No pad name Alignment mark X Y
1801(G8 -11130 430 1l-a -11891.0 421.0
1802(G6 -11145 305 1-b 11891.0 421.0
1803|G4 -11160 430
1804|G2 -11175 305
1805|TESTO15 -11190 430
1806|TESTO16 -11205 305
1807|AGNDDUM39 -11220 430
1808|AGNDDUM40 -11250 430
1809|AGNDDUM41 -11280 430
1810|AGNDDUM42 -11310 430
1811|AGNDDUM43 -11340 430
1812|AGNDDUM44 -11370 430
1813|AGNDDUM45 -11400 430
1814|AGNDDUM46 -11430 430
1815|AGNDDUM47 -11460 430
1816/AGNDDUM48 -11490 430
1817|AGNDDUM49 -11520 430
1818|AGNDDUM50 -11550 430
1819|AGNDDUM51 -11580 430
1820|AGNDDUM52 -11610 430
1821|AGNDDUM53 -11640 430
1822|AGNDDUM54 -11670 430
1823|AGNDDUM55 -11700 430
1824|AGNDDUM56 -11730 430
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Target Specification

BUMP Arrangement

Bump Size at Input Side
Pitch: 70um

Bump Size at Output Side

; ] Y 3
i I 100um
124um ! L -___-”W: _””725um
E 100um
__‘F_ :
—pie E R 2
50um \ SRR
>
15um 15um
20um 15um 15um
Number of Bump and Bump Area at Input/Output Side
t
Item  [Width(um)Height(um ?' nf{)ea n Sub Total(mm?)
L
Input side 950 124 6,200 332 2.06
Output side 15 100 1,500 1,492 2.24
Ratio || - — — - 0.92
Restriction in Bump Arrangement
Item Size
a:Chip edge — Active Bump (Input) 390 um
b:Chip edge — Active Bump (output) 262.5 um
¢:Input Bump — Output Bump 612 um
d: Gate Bump— Source Bump 165 um
e : Source Bump— Source Bump 315 um
Figure 2
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Target Specification

Alignment Mark

Chip size: 24.00 x 1.06 mm

Chip thickness: 230 um

Pad coordinates: Pad center

Coordinate origin: Chip center

Au bump pitch: Refer to “Pad Coordinate.”

Au bump height: 12 um

Alignment mark size

1-a: ( Left Alignment Mark )

1-b: ( Right Alignment Mark )

120um - 120um N
60um 60um .
, .
T 12;”‘ $1 5um A 12_:m $1 5um
2 (5o : — S0
2 c¢ i 30um e i ¢ g 130um
- i ] 3
£ £ !
Sl 1 - R 30um a1 r sepemmeee] 30um
$30um . $30um
J 11 5um 4 1:1 5um
> €—><€ > > > D E—DH S>>
15um 30um 15um 15urr 30um 15um
30um 30um 30um 30um
Figure 3
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Recommended Resistance/Recommended Connection
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R61529

Target Specification

System Interface Configuration (MIP1 DBI Type B)

Outline

The R61529 adopts 24-/18-/16-/8-bit bus display command interface to interface to high-performance host
processor. The R61529 starts internal processing after storing control information of externally sent 24-
/18-/16-/8-bit data in the command register (CDR) and the parameter register (PR). Since the internal
operation of the R61529 is determined by signals sent from the host processor, command/parameter signal,
read/write status signal (RDX/WRX), and internal 24-bit data bus signals (DB[23:0]) are called command.

Host R61529
Interface Interface
Block CSX »| cox Block

« TE TE
DCX »| DCX
WRX »| WRX
RDX »| ROX
DB[23:0], DB[17:0],
| DB[15:0], or DB[7:0] | DB[23:0]
RESX »| RESX

Figure 4 Example of DBI Type B

Rev.0.02 August 4, 2010

47

Renesas SP Confidential

RenesasSP




R61529 Target Specification

Write Cycle Sequence

In write cycle, data and/or command are written to the R61529 via the interface between the R61529 and
the host processor. Each step of write cycle sequence (WRX high, WRX low, WRX high) comprises three
control signals (DCX, RDX, WRX) and 24(DBJ[23:0])-bit data. The DCX bit indicates signal that is used to
select command or data sent on the data bus.

When DCX = 0, data on DB[7:0] is command. When DCX="1", data on DB[15:0] is command parameter
and data on DB[23:0] is image data. Setting RDX and WRX to “Low” simultaneously is prohibited. See the
figure below for the write cycle sequences.

DB[*:0] )

&/

Host processor starts controlling The R61529 starts reading  post processor stops
data bus (DB[*:0]) on the falling data (DB[*:0]) on the rising controlling data bus (DB[*:0]).
edge of WRX signal. edge of WRX signal.

Note: WRX is not a synchronous signal (can be halted).
Figure 5 Write Cycle Sequence

(] CSX | % /S
| RESX |
Interface { I DCX | / ]
| WRX N ]
| DBIN:0] ]
Host o | DB[N:0] Commang Command
R61529 1 | DB[N:0] | Hi-Z
N=7,1517 or23 While CSX is “High,” DB[N:0] , DCX,
RDX, and WRX are disregarded.
Figure 6 Write Cycle Sequence
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R61529 Target Specification

Read Cycle Sequence

In read cycle, data and/or commands are read from the R61529 via the interface between the R61529 and
the host processor. The data (DB[23:0], DB[17:0], DB[15:0], or DB[7:0]) are transmitted from the R61529
to the host processor on the falling edge of RDX. The host processor reads the data on the rising edge of
RDX. Setting RDX and WRX to Low simultaneously is prohibited. See below for the write cycle
sequence.

/N

RDX

DB[*:0] /

The R61529 starts controlling Host processor starts reading  The R61529 stops
data bus (DB[*:0]) onthe falling data (DB[*:0]) on the rising edge controlling data bus
edge of RDX signal. of RDX signal. (DB[*:0]).

Note: RDX is not a synchronous signal (can be halted).
Figure 7 Read Cycle Sequence

(] CSX ™\

| RESX |

| DCX [ /

| WRX [ N,

[Fx ] T
Ny S ey WGy Sy
Host | DB[N:0] (o Hi-Z -
Re1529 { | DB[N:0] | Hi-Z {Dummy data )——_ Read data )ﬂ

N=7 1517 2
15,17, or 23 While CSX is “High,” DB[N:0], DCX,
RDX, and WRX are disregarded.

Interface <

alall

Figure 8 Read Cycle Sequence
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R61529 Target Specification

Data Transfer Break

As shown in the figure below, in the transmission of parameter for command from the host processor to the
R61529, the command parameters sent to the R61529 before the break occurs are stored in the register of
the R61529 when the following two conditions are met. One is that a break occurs before the last
parameter of the command is sent to the R61529. The other is that the host processor transmits the
parameter(s) of a new command, not the parameters of the interrupted command, when the break occurs.
However, those parameters sent after the break is disregarded, and the data in the register is not overwritten.

Command1 (——p»{ Parameter1 —P| Parameter2 ——Jp»| Parameter3

While sending parameter commands, if a break occurs
before sending the last parameter, those parameters
sent after the break are regarded. Disregarded

Parameter 1 | Parameter2 | Parameter3 |

1 . 1 I . i

> Stored in the __p! Thedatainthe — The data in the |
I 1

1 1

Command 1
register register is not register is not

I 1
 overwritten. 1 overwritten.
S —— ] e —— 1
Parameter
Command2 [P for
Command 2

A break in data transfer occurs due to noise pulse or intervention by other commands, etc.

Figure 9
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R61529 Target Specification

Data Transfer Pause (Command/Pause/Command)

CSX

RESX

o]\ / /S

WRX

RDX

Command Pause Command

DBN:O]  |—— DBITO] X K oBTO]

N=7,15 17, 0r23

Figure 10

Data Transfer Pause (Command/Pause/Parameter)

CsX

RESX

DCX \ /

WRX

RDX

Command Pause Parameter

DB[N:0] 4< DB[7:0] > < DBIN:0] >7

N=7, 15 17, 0r 23

Figure 11
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Data Transfer Pause (Parameter/Pause/Command)

CSsX

RESX

DCX

WRX

RDX

Parameter Pause

Command

DB[N:0]

4< DB[N:0] >

>7

< DB[7:0]

N=7,15,17, 0or23

Figure 12

Data Transfer Pause (Parameter/Pause/Parameter)

CsX

RESX

DCX

WRX

RDX

Parameter Pause

Parameter

DB[N:0]

4< DBI[N:0] >

ﬂ< DB[N:0]

>7

N=7,615,17, or 23

Figure 13
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Target Specification

Data Transfer Mode

Two methods are available for writing data to the frame memory in the R61529.

Write Method 1 (Default)

One frame of image data is written to the frame memory. The amount of the transmitted data is over 1
frame, the data are disregarded. The write operation of the data to the frame memory is terminated when a
command intervenes in the middle of the course. The R61529 writes the image data to the next frame when
write_memory_start command (2Ch) is written. Set WEMODE =0 (Frame Memory Access and Interface

Setting (B3h)).

Start writing data Image data for Any command Start writing data Image data for Any command
to the frame Frame 1 to the frame Frame 2
memory (2Ch) memory (2Ch)
Any command
Figure 14

Write Method 2

The image data are written consecutively to the frame memory. The frame memory pointer is reset to the
start point when the frame memory becomes full and the driver starts writing the image data of the next
frame. Set WEMODE =1 (Frame Memory Access and Interface Setting (B3h)).

Start Stop
Start writing data | Image data for Image data for Image data for Any command
to the frame Frame 1 Frame 2 Frame 3
memory (2Ch)
Figure 15

Notes: 1. Two write methods are available for all data transfer color modes in 16-/8-bit bus display
command interface.
2. The number of pixel in one frame can be odd or even in both download methods. Only complete
data sets are retained in the frame memory.
3. The data write operation to the frame memory is terminated when a command intervenes in the
middle of the course. In this case, if write_memory_continue (3Ch) is executed, the write
operation can be started again from the address where the write operation is halted.
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Target Specification

DBI Type B Data Format

The R61529 supports color formats shown below.

Table 13
Type IM3-0 Data pin Color format MIPI Spec. implZilesnztition
Type B 0111 DBI[23:0] 16bpp No Yes
18bpp No Yes
24bpp No Yes
0110 DBI[17:0] 16bpp No Yes
18bpp No Yes
24bpp No Yes
0101 DBI[15:0] 8bpp Yes No
12bpp Yes No
16bpp Yes Yes
18bpp (262,144-color Option1) Yes Yes
18bpp (262,144-color Option2) Yes Yes
24bpp (16,777,216-color Option1) Yes Yes
24bpp (16,777,216-color Option2) Yes Yes
- DBI8:0] 18bpp Yes No
0100 DB[7:0] 8bpp Yes No
12bpp Yes No
16bpp Yes Yes
18bpp Yes Yes
24bpp Yes Yes
Yes: Supported
No: Unsupported
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1. 24-Bit Bus Interface [IM3-0 = 0111]
(a) Command/Parameter Write

set_pixel format (3Ah) =*. DFM = *.

D23|D22|D21|D20|D19|D18|D17|D16|D15|D14|D13|(D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Elo| oz g
o|lo|o|o|ao|ao|a|o

Figure 16
(b) Command/Parameter Read
set pixel format (3Ah) =*. DFM = *,

D23|D22|D21|D20|D19|D18|D17|D16|D15|D14|D13(D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Ele| oz |e
o|lo|o|o|ao|ao|o|o

Figure 17
The first Command/Parameter Read after read command is issued is invalid. (Dummy read)
(c) 24bpp Frame Memory Write
set_pixel format (3Ah) =3’h7. DFM = *.

D23|D22|D21|{D20|D19|D18|D17|D16|D15|D14|D13|{D12(D11|{D10|{ D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Eleg b|l|lo|ld|o|g Elg b e ¥ oc|lgd Bl e oSz

|||l | ||| |O|O|O|O|O|O|O|O|m|m|m|m|m|m|m|m

Figure 18
(d) 18bpp Frame Memory Write
set_pixel format (3Ah)=3"h6. DFM = *.

D23|D22|D21|D20|D19|D18|D17|D16|D15|D14|D13|(D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
blx|lg(ld zo|g|le| eV ez a
¥ |¥| ¥ | K |K|Xx| O|O|lO|O|O|O|m|m|m|m|m|m

Figure 19
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(e) 16bpp Frame Memory Write

set_pixel format (3Ah)=3"h5. DFM =*.

D23|D22(D21|D20|D19|D18|D17|D16|{D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
I SO ol = T P SO i SV (o o (S o (>
r | | | x| xl ool 0|0 |0|mnm|o|mo| o |m
Figure 20
(f) 24bpp Frame Memory Read
set_pixel format (3Ah) =*. DFM = *.
D23({D22|D21|D20|D19|D18|{D17|D16|D15|D14|D13|D12|D11|D10{ D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Figure 21
2. 18-Bit Bus Interface [IM3-0 = 0110]
(a) Command/Parameter Write
set_pixel format (3Ah)=*. DFM =*.

D23|D22|D21|D20|D19|{D18|D17|D16|D15{D14|D13|D12|(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Ele oz |a
o|lo|o|o|ao|ao|o|o

Figure 22
(b) Command/Parameter Read
set_pixel format (3Ah)=*. DFM =*.

D23|D22|D21|D20|D19|{D18|D17|D16|D15{D14|D13|D12|(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Elo|kl x| E|l=|la
o|lo|ao|o|a|ao|a|o

Figure 23

The first Command/Parameter Read after read command is issued is invalid. (Dummy read)
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(c) 24bpp Frame Memory Write (Option 1)

set_pixel format (3Ah)=3"h7. DFM = *.

D23|D22|D21|D20|D19|{D18|D17|D16|D15{D14|D13|D12|(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
st FNlg|bh|¥|o|ld|S|lg|E|log|lb|lf|lo|la|l=|S
1% transfer SE 21212222 R A
¥ ||| ||| |x|lO|O|lO|O|O|O|O|O
D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
2" transfer =222 212|535 I83|8| 8|57
0o oo ||| ||| ||| |||
D23|D22|D21|D20|D19|{D18|D17|D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
3" transfer % % % = % A % % % % % % & %
OO 0|0 00|00 ||| 0|0 |0 |0 | o
Figure 24
The first pixel data is written to frame memory after the 2™ transfer. If data transfer stops after the 2™
transfer, the first pixel data are written normally. This applies to the last address when the number of pixels
is odd according to window setting.
(d) 18bpp Frame Memory Write (Option 1)
set pixel format (3Ah) =3’h6. DFM = *.
D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
FEo) S S SR ol = T S SO I S T I R Bl =
¥ |¥|¥ | K|K|X| O|O|lO|O|O|O|m|m|m|m|m|m
Figure 25
(e) 16bpp Frame Memory Write
set pixel format (3Ah) =3’h5. DFM = *.
D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
I RS I SR e =0 TN o S ORIl SV (R I B SO (ol =)
¥ | X ||| |O|O|O|O|O|O|m|m|m|m|m
Figure 26
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(f) 24bpp Frame Memory Read

set_pixel format (3Ah)=3"h*. DFM = *.

1* transfer

2™ transfer

3" transfer

D23|D22|D21|D20|D19|{D18|D17|D16|D15{D14|D13|D12|(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Elg|lElge|x|lE(lg |l |x|=|g
T|IE|E|(E|[E [T | |T|o|o|o|o|o|o|o|>
D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
El gl 8| @ E|lglbllely|l=|e
Z|5|5|5|5|53|5|3|¥|¥|¥|¥|¥|¥|T|T
D23|D22|D21|D20|D19|{D18|D17|D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Nl ||| |lg| |l |o |8 |S
NS |¥§|d|¥|¥S|d| ¥V |¥|¥ | N |N|XN|N|S
(o)) (o)) (o] (o] (o)) (o)) (o)) (o)) o o el el o o el el
Figure 27
3. 16-Bit Bus Interface [IM3-0 = 0101]
(a) Command/Parameter Write
set_pixel format (3Ah) =*. DFM = *.

D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Elog|l | 8|l=|la
o|lo|ao|o|a|ao|a|o

Figure 28
(b) Command/Parameter Read
set_pixel format (3Ah) =*. DFM = *,

D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Elo| oz |a
o|lo|o|o|a|ao|a|o

Figure 29

The first Command/Parameter Read after read command is issued is invalid. (Dummy read)
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(c) 24bpp Frame Memory Write (Option 1)

set_pixel format (3Ah)=3"h7. DFM =0.

D23|D22|D21|D20|D19|{D18|D17 |D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
st Elg ozl ¥ =g Elgl ||y l=|E
1° transfer — e RS e e e s
¥ | | |||l |xg|lx|lO|lO|lO|O|O|O|O|O
D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
2" transfer B & = e S =S (S e
O |lo | oo ol o ||| || |||
D23|D22|D21|D20|D19|{D18|D17 |D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
3" transfer g g g % g g § g Slgiels|g ¥ 5|8
O|O|0|0|0|0|0|0|a|la|lalalalalala
Figure 30
The first pixel data is written to frame memory after the 2™ transfer. If data transfer stops after the 2™
transfer, the first pixel data are written normally. This applies to the last address when the number of pixels
is odd according to window setting.
(d) 24bpp Frame Memory Write (Option 2)
set pixel format (3Ah) =3’h7. DFM = 1.
D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
st Slo || f|ola|l=|a
1% transfer E E' E E E E' E E
D23|D22|D21|D20|D19|{D18|D17 |D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
nd Elg|l||a| 82|22 | Bl b 2o sl=ss
2" transfer oO|lo|lo|lo|lo|l0|l0o|0| |0 |0 |0 |0 |o|o|a
Figure 31

Data are written to the Frame Memory when data for one pixel are input.

Rev.0.02 August 4, 2010

59

Renesas SP Confidential

RenesasSP




R61529

Target Specification

(e) 18bpp Frame Memory Write (Option 1)

set_pixel format (3Ah)=3"h6. DFM =0.

D23|D22|D21|D20|D19|{D18|D17 |D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
s ClE|e|lEl=E gl |e
1% transfer ZElIEIEIEIE SR N =
¥ | | || x| |x oOjlo|lojlo|o|O
D23|D22|D21|D20|D19|{D18|D17|D16|D15|D14|D13|{D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
2" transfer A ARERE- ANl S|y S|S|5|F
O |m|o|o|m|m ¥ ||| ||
D23|D22|D21|{D20|D19|{D18|D17 |D16|D15(D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
3" transfer Ak ar aAran AT
Ojo|lo0o |0 |0 |O M| oo | o|m|m
Figure 32
The first pixel data is written to frame memory after the 2™ transfer. If data transfer stops after the 2™
transfer, the first pixel data are written normally. This applies to the last address when the number of pixels
is odd according to window setting.
(f) 18bpp Frame Memory Write (Option 2)
set pixel format (3Ah) =3’h6. DFM = 1.
D23|D22|D21|D20|D19|{D18|D17 |D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1% transfer g % g § § g
D23|D22|D21|D20(D19|{D18|D17|D16|D15|D14|D13|{D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
nd b T o8 =2 b T|e Sz S
2" transfer oO|lo|lo|lo|o|o 0| Mm@ |@m|m|m
Figure 33

Data are written to the Frame Memory when data for one pixel are input.
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(g) 18bpp Frame Memory Write (Option 3)

set_pixel format (3Ah)=3"h6. DFM =2.

D23|D22|D21{D20|D19|D18|D17 |D16]D15(D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
st o N o S o = T i P SO (ol SV T Bl I )
1" transfer Flr|lg|lg|E|z|0|0|0|0|0|0|@d|@|a|o

D23(D22|D21|{D20|D19|D18|D17|D16|D15(D14|D13|D12|D11|(D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
nd = |
2™ transfer = &

Figure 34
Data are written to the Frame Memory when data for one pixel are input.
(h) 16bpp Frame Memory Write
set pixel format (3Ah) =3’h5. DFM = *.

D23|D22|D21{D20|D19|D18|D17|D16]D15(D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Tlz|Els|lgle|lz|E|N|E|olTs|lE|(T|E S
¥l ||| |X|O|O|O|O|O|@g|m|m|m|m|m

Figure 35
(i) 24bpp Frame Memory Read
set_pixel format (3Ah)=* DFM =0.

D23|D22|D21{D20|D19|D18|D17|D16]D15({D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

1* transfer E g g g "‘_3 § g g ‘E g g g g § g g
— — — — — — — — (o)) o o (o)) (o)) (o)} (o)) (o))

D23(D22|D21|{D20|D19|D18|D17|D16|D15(D14|D13|D12|D11|(D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
2™ transfer ‘E g "‘_E :Z :E § g § =lEels 38 8|2

2|23 |3 |32 (2|32 ||| |||

D23|D22|D21{D20|D19|D18|D17 |D16]D15({D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
d Ele b 3|y =SBl bl x|(o| 8| =9
3" transfer ||| || ¥ ||V | V|||V |§|S |~

(o)) o (o)) ()] ()] ()] ()] ()] e} e} o) o) e} e} o] o]
Figure 36
Rev.0.02 August 4, 2010 61

Renesas SP Confidential

RenesasSP




R61529

Target Specification

(j) 24bpp Frame Memory Read

set_pixel format (3Ah)=* DFM=1.

1* transfer

2™ transfer

D23|D22|D21|D20|D19|{D18|D17 |D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
EIE2 28 E|E

D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Figure 37
4. 8-Bit Bus Interface [IM3-0 = 0100]
(a) Command/Parameter Write
set pixel format (3Ah) =*. DFM = *.

D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Elg bl 8|=|la
a|la|a|la|a|a|a|la

Figure 38
(b) Command/Parameter Read
set_pixel format (3Ah) =*. DFM = *,

D23|D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Elg bl d|l=|la
a|lao|a|la|a|a|a|a

Figure 39

The first Command/Parameter Read after read command is issued is invalid. (Dummy read)
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(c) 24bpp Frame Memory Write

set_pixel format (3Ah)=3"h7. DFM = *.

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

1* transfer

R[7]

R[6]

R[5]

R[4]

R[3]

R[2]

R[1]

R[O]

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

O
3

|w]
»

O
a

lw)
=

|w]
w

=]
N

lw]
=

|w]
o

2™ transfer

GI7]

G[6]

G[5]

G[4]

G[3]

G[2]

G[]

G[0]

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

O
3

o
()

O
a

@)
g

O
w

(=}
N

O
=

=}
o

3" transfer

B[7]

B[6]

B[5]

B[4]

B[3]

B[2]

B[1]

B[0]

(d) 18bpp Frame Memory Write (Option 1)

set_pixel format (3Ah)=3"h6. DFM =0.

Figure 40

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

D1

DO

1* transfer

R[5]

R[4]

R[3]

R[2]

R[1]

R[0]

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

O
3

|w]
»

O
a

lw)
=

|w]
w

=]
N

D1

DO

2™ transfer

GI5]

G[4]

G[3]

G[2]

G[1]

G[0]

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

O
3
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O
a
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=

O
w
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N
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3" transfer

B[5]
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B[3]

B[2]

B[1]

B[0]

Figure 41
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(e) 18bpp Frame Memory Write (Option 2)

set_pixel format (3Ah)=3"h6. DFM =1.

D23|D22|D21{D20|D19|D18|D17|D16|D15{D14|D13|D12|D11|D10| D9 |D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
1* transfer g § g § § g
D23|D22|D21|{D20|D19|{D18|D17|D16|D15{D14|D13|D12(D11|D10|{ D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
e | T|e|x|=|E
2™ transfer slolelaladls
D23(D22|D21|{D20|D19|D18|D17|D16|D15(D14|D13|D12|D11|(D10| D9 |D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
9 R RS RS ECE =)
3" transfer n| oo oo o
Figure 42
() 16bpp Frame Memory Write (Option 1)
set_pixel format (3Ah)=3"h5. DFM =0.
D23|D22|D21{D20|D19|D18|D17|D16|D15{D14|D13|D12|D11|D10| D9 |D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
B Tl |Slb|lX| =
1% transfer r | | ||| o|o|o
D23|D22|D21|{D20|D19|{D18|D17 |D16|D15{D14|D13|D12(D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
nd N|D|@2|lEle|lxls|S
2" transfer OO0 |0 |m|mo|mo|mo|m
Figure 43
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(g) 16bpp Frame Memory Write (Option 2)

set_pixel format (3Ah)=3"h5. DFM =1.

1* transfer

2™ transfer

3" transfer

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10
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lw)
=

|w]
w
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N
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=

|w]
o

G[4]
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G[]

G[0]

D23
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D16
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D14
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@)
g

O
w

(=}
N

O
=

=}
o

B[4]

B[3]

B[2]

B[1]

B[0]

(h) 24bpp Frame Memory Read

set_pixel format (3Ah)=3’h*. DFM = *.

1* transfer

2™ transfer

3" transfer

Figure 44
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=

|w]
w

=]
N

lw]
=

v
o

al7]

glé]

gls]

gl4]

gl3l

gl2]

gl

g[o]

D23

D22

D21

D20

D19

D18

D17

D16

D15

D14

D13

D12

D11

D10

D9

D8

O
3

=}
»

O
a

@)
=

O
w

=}
N

O
=

=}
o

b[7]

b[6]

b[5]

b[4]

b[3]

b[2]

b[1]

b[0]

Figure 45
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5. Extended Format for 24 Bits/Pixel Data in 16-/18-Bit Interface Operation

The R61529 supports a format extended from 16bpp or 18bpp to 24bpp as shown below. A method for
extending a format is set by EPF.

Frame memory data (24 bits)
R7‘R6‘RS‘R4‘R3|R2‘Rl‘RO‘G?‘GG‘GS‘G4‘G3‘G2‘61‘GO‘87‘BG‘BS‘B4‘B3|BZ‘B1‘BO
2q0pp ElEE|EES|E |8 Elgbd ¥ o8t Eg R eS| S=S
r | | | ¥ | ¥ | ¥ ||| O|lOoO|OoO|O0o|0|0|0|0O|n ||| |0 |0 |0 |0
18bpp
2nlEe | 2|2 (S| =S T o P I SO Bl (=) T o O B SO B =)
BP0\l | ||| |® |°|0|o|o|o|c|o|°|°|o|a|a|a|a|a|®|°
(Note 1)
18bpp
omlEBlElE|8lslel ||z Ela|lag|=lele||BlElz|alEla]]|
EPF2M I P 2 | |2 |2 | @ OO0 |0 |O0|O0|O N | o|o|m|m|m
(Note 2)
e g ly s lalsle|le|Ele|lsle|slslg|le|zs|elsle|alslels|s
EPF=2'h2 o o o o 4 o o 4 (O NO] O O (O O] O O om fa1] fa1] om om o o o
16bpp
2T | 2| |=| S T O ISP S (o (= ToS=| g
EPF=2N0 | |2 |2 |2 |2 ||| |0|o|o|o|o|o|°|°|n|la|o|a|a|®|°|°
(Note 3)
16bpp
2mM| T 2[NS (S |||« |||V =S|« [El@ | ES |||~
EPFZMD:L’CCEEL’C (OO NOENOENONNO m | m|m|m|m
(Note 4)
' lslslslslglz|e|sle|lsle|glslg|lelz|gle|w|slelzlea
EPF=2'h2 i'd i'd 04 4 i'd 4 14 (14 (O] (O] (O] (O] O O (O] O m om m m m m m m
Figure 46
Notes: 1. Special processing: R[5:0], G[5:0], B[5:0] = 6’'h3F — 8'hFF
2. Special processing: R[5:0], G[5:0], B[5:0] = 6’h00 — 8’h00
3. Special processing: R[5:0], B[5:0] = 5h1F — 8'hFF
G[5:0] = 6'h3F — 8'hFF
4. Special processing: R[4:0], B[4:0] = 5’h00 — 8'h00
G[5:0] = 6'h00 — 8'h00
5. Setting EPF to 2’'h3 is prohibited.
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6. BGR Register Setting and Write/Read Data in Frame Memory

Data is written by the host processor is stored in frame memory. When data is stored in frame memory,
allocation of R and B in frame memory is swapped according to BGR register setting. Data written to frame
memory corresponds to display data. The host processor outputs write and read data in the same RGB order.
Examples of BGR register setting are as follows.

BGR=0
D23|D22|D21|{D20|D19|{D18|D17|D16|D15{D14|D13|D12|(D11|D10|{ D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
wWite |glg @ |2 8|8|S|EE|lg|lg|lT|z|e|z|g|Elg|lelE(8| 8|8
data |¥ | ¥ | ¥ | K | ¥ | | X | [ O[O0 |O0 |0 |0 |0 |0 |0 |0|d|d|0|o|o|o|o
'
D23(D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Fame o g B | | 8|8 | S8 (S| || |e|S|e|E|le|le|E|a| x|
memory |X | X X | X | X | X |X | o Ol O|O|O0O |0 |0 00O o 0| 0|0 |0 | o o |
v
D23(D22|D21|D20|D19(D18|D17|D16|D15|D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Read |g g B T8 (8|S |8 Elele|lzglelals|lglElalg|lsla|lals|a
data |K¥ |K | K | K | | | € | OO O[O0 |00 |0 |0 |00 0| @M |0 |0 |0 o
Figure 47
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BGR=1

D23|D22|D21|{D20|(D19|D18|D17|D16|D15|D14|D13|D12|D11{D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Wit |Ele|E || 8|l8|S|8E|lg|le|lz|g|s|c|g|Elg|lels(g| 8|8

data | ¥ |[¥ | ¥ | ¥ | | | | | O[O |0 |0 |00 |0 |O0O|m|mo|m|o|m0|m|mo|m
¢

D23|D22|D21|{D20|(D19|D18|D17|D16|D15|D14|D13|D12|D11({D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Frame |Elz ||z |e|la|l=s|le|lE|lelg|s|le|a|ls|g|elg|a|(z|a|lals|la

memory | @ | @ om om m om m o OO0 | 00|00 |0|0| | | ¥ |K|K|K|KX|X
$

D23|D22|D21{D20|D19|D18|D17|D16|D15({D14|D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Read |E |l |@ |z |8l Elglglslelals|leglElele|s(a(a(=|E

data | ¥ | ¥ | K | X | | | X | O[O OO0 0| 00| 0| (m | m|m0|m|mM0|m|mo

Figure 48

A function of B3 bit (36h command) is the same as that of the BGR bit. When data is stored in frame
memory, allocation of R and B in frame memory is not swapped. After display data is read from frame
memory (before source voltage is output), allocation of R and B in frame memory is swapped. A
relationship between B3 bit and BGR bit is Exclusive OR (EOR).
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System Interface Configuration (MIP1 DBI Type C)

Outline

The R61529 supports serial interface DBI Type C (Option 1 and Option 3). Nine/Eight bit data, transmitted
from the R61529 to the host processor, is stored in command register (CDR) or parameter register (PR) to
start internal operation which is determined by signals from the host processor.

Host R61529
Interface Interface
Block csx Block

P CSX
RESX P RESX
SCL P WRX
DCX (Option 3) » DCx
DOUT » DIN
< DIN DOUT

Figure 49 Example of DBI Type C

Write Cycle Sequence

In write cycle, data and/or command are written to the R61529 via the interface between the R61529 and
the host processor. During Write Cycle Sequence, the host processor outputs data while the R61529 accepts
data at the rising edge of SCL. See next figures for write cycle sequence.

) N
scL
Y
DoUT \
(Host) e

.

Host processor starts The R61529 starts reading Host processor stops
outputting DOUT data on the data (DOUT data line) on the outputting DOUT data.
falling edge of SCL signal. rising edge of SCL signal.

Note: SCL is not a synchronous signal (can be halted).
Figure 50 Write Cycle Sequence
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The next command

' Command ! or the following data !
I csx__ ] N\ i) il
i [ |
SCL R R f|]‘ F1LfLS f|f|ff|f|
Interface ' H H
(Host) | | pout | o Zo7Xes X s X o4 X0 Xpz Xt X0 XooxX 07X 06 X 05 X 04 X 03X b2 X 01 X 00}
[ DIN [ l l I
! ' !
I DIN [ N0 oXoeX s X poxXaXp2xX o X poxfre3X p7X 06X 05X 00X 09X 02X erX o
R61529 (Host to Driver) ' ' '
| DOUT . : :
(Driver to Host) ! ! Note: D7 = MSB. DO = LSB. '
Figure 51 Example of MIPI DBI Type C Write Sequence (Option 1)
| The next command
Command : or the following data )
| csX [\ i !
i 1
[ DCX | /I< X
1
SCL f|f|]‘|jj|fffi]‘|f|]‘|fff|f f|
Interface . H
(Host) | | DOUT | (07X 06 X 08 X 04 X 02 X 02X 01X 00 X 07X 06 X 05 X 04 X 02 X 02X D1 X D02}
: 1
l DIN [ T

(Host to Driver)
DOUT [ !
(Driver to Hosf) Note: D7 = MSB. D0 = LSB. '

~ ;
R61529 {| DIN | (oXpeX 05X 04X 02X 02X 01X 00X 07X 06X 05 X 04X 02X 02X DX 00%
| i

Figure 52 Example of MIP1 DBI Type C Write Sequence (Option 3)

Read Cycle Sequence

In read cycle, data and/or commands are read from the R61529 via the interface between the R61529 and
the host processor. DOUT data are transmitted from the R61529 to the host processor on the falling edge of
SCL. The host processor reads the data on the rising edge of SCL. See next figure for the read cycle
sequence.
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SCL

DIN
(Host)

‘h\‘-—__

The R61529 starts outputting DOUT ~ Host processor reads DIN data  The R61529 stops outputting
data on the falling edge of SCL. line on the rising edge of SCL. DOUT data.

Note: SCL is not a synchronous signal (can be halted).
Figure 53 Read Cycle Sequence

Read data Read data Read data
] Read command | (Dummy data) i (1st parameter) 1 (2nd parameter) !
csx ) ) : : :
| | | | |
SCL
Interface ] ! | | i
(Host) .Q@@i@ 4D I Don't care ! Don't care | Don't care |
|

|
[ o~ | 966@6666@@@@@@@@@@@@@@@@

: :
Don't care ! Don't care | Don't care |
| |

R61529 { (Host to Driver)

_pout ] l Qﬂ@@ﬂ@ﬂﬂ@@@@@@@@@@@@@@@@

(Driver to Host) Note: D7 = MSB. DO = LSB.
A pause can end read cycle sequence. The 1st byte of read data following a command, irrespective of parameter or frame memory data, is dummy.

Figure 54 Example of MIPI DBI Type C Read Cycle Sequence (Option 1)

Read data Read data Read data
Read command . (Dummy data) ;  (istparameter) . (2nd parameter)
™ r

jw]

o

>
-

SCL
Interface
(Host)
-EIE--@@@'I*@@@ I: Don't care I Don't care I Don't care |
R61529 < (Host to Driver) | H H :
[ pout ]
(Driver to Host) Note: D7 = MSB. DO = LSB.

A pause can end read cycle sequence. The 1st byte of read data following a command, irrespective of parameter or frame memory data, is dummy.

Figure 55 Example of MIP1 DBI Type C Read Cycle Sequence (Option 3)
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Example of MIPI DBI Type C Read Cycle Sequence (Option 1) Using Read Mode In Command.

The 1st byte of read data following a command is dummy.
After a pause, inputting Read Mode Out command (F6h) can end read cycle sequence.

\ Read Mode In Read |
[ CSX ] ! Command (F5h) : Command ]
SCL '
Interface i
(Host) L DboutT | Ao/ 11 iNo/S 1N
DIN N

[DIN (Host to Driver) \_/1 RN Y RN VS
R61529 '

[COUT (Driver to Host]

Read Data ! Read Data !

(Dummy Data) i (1st Parameter) !

. i

A Don't care i Don't care. !
.0 6.0 GGOO@@@@@@@@
X Don't care ! Don't care |

00000000@@ @@@@@@

Note: D7 = MSB. DO = LSB.

Figure 56

Example of MIPI DBI Type C Read Cycle Sequence (Option 3) Using Read Mode In Command

The 1st byte of read data following a command, irrespective of parameter or frame memory data, is dummy.
After a pause, inputting Read Mode Out command (F6h) can end read cycle sequence.

Read Mode In Pause Read
‘ CSX . Command (F5h) T~ Command
— e '
[ scL |
Interface L ; !
(Host) DOoUT >< RN YARNVE C) D COCD G CECI D,
DIN | /N {
RB'ISZQ{ DIN (Host to Driver)| )KI [ YARN Y @@@@@@@@
DoUT (Drwer o Host) ! ><
Read Data ; Read Data
(Dummy Data)™ "™ (1st Parameter)
)’
> ,K Don't care Don't care
QDQDOGD@@@@@@@@)
,k Don't care H Den't care ]

XXX DX XX TG XX T EXGEXTDEX

Note: D7 = MSB. D0 = LSB.

Figure 57
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Data Transfer Break

In read cycle, data and/or commands are read from the R61529 via the interface between the R61529 and
the host processor. As shown in the figure below, in the transmission of parameter for command from the
host processor to the R61529, the command parameters sent to the R61529 before the break occurs are
stored in the register of the R61529 when the following two conditions are met. One is that a break occurs
before the last parameter of the command is sent to the R61529. The other is that the host processor
transmits the parameter(s) of a new command, not the parameters of the interrupted command, when the
break occurs. However, those parameters sent after the break is disregarded, and the data in the register is
not overwritten.

Command1 ——Jp» Parameter1 |——Pp| Parameter2 ——J»| Parameter3

While sending parameter commands, if a break occurs
before sending the last parameter, those parameters
sent after the break are regarded. Disregarded

Parameter 1 | Parameter2 | | Parameter3 |

| . 1 | . ]

> Stored in the __p! Thedatainthe — The data in the |
I 1

I 1

Command 1
register is not register is not

i I I
register , overwritten. i overwritten.
ke ssce e ---- I e sssessecee - --- 1
Parameter
Command2 [P for
Command 2

A break in data transfer occurs due to noise pulse or intervention by other commands, etc.

Figure 58
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Data Transfer Pause

After transfer of command/parameter ends, write operation resumes from command/parameter right before
a stop of transfer if transfer is stopped by setting CSX to “High.” Next transfer starts by setting CSX to
“LOW.”

[rm——

CSX ' '
SCL J—U—U—U—U—U—U rJ—I_ﬂ_ﬂ_ﬂ_ﬂ_l—u—u__

Command/1st parameter Command/2nd parameter
Pause

/ ] ) i \ J
DIN s '<DS'<D4> DSXDsz)\Dn S fp/ex DT>DG>‘ 05Y04<03/\02'D1Y00_.‘
/" AN /N

QO Command/Command

csx | [Pause] r

[0] Command(D7-D0)] | 0] Command (D7-D0) |

QO Command/Parameter/Command

CSX _l |Pause |Pause l_

| 0| Command(D?-DD)l | 1 |Parameter (D7-0) | | 0 | Command(D7-D0) |

O Command/Parameter/Parameter

CSX _l | Pause |F:a_uEe l_

| 0| Command(D?—Dﬂ)l | 1 | Parameter (D7-0) | | 1 | Parameter (D7-0) |

Figure 59

If a pause is invoked during read cycle sequence, transfer should be started with command.
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DBI Type C Data Format

The R61529 does not support DCS command (such as 2Ch, 2Eh, 3Ch, 3Eh) to write/read the data to/from

the frame memory.

Table 14

Type IM3-0 Data pin Color format MIPI Spec. impI:ilesnztition

Type C 0001 DIN 3bpp (8-color Option 1) Yes No

(Option 1) DOUT 3bpp (8-color Option 2) Yes No

16bpp (65,536-color Option 1) No No

16bpp (65,536-color Option 2) No No

18bpp (262,144-color Option1) No No

18bpp (262,144-color Option2) No No

24bpp No No

Type C 1001 DIN 3bpp (8-color Option 1) Yes No

(Option 3) DOUT 3bpp (8-color Option 2) Yes No

16bpp (65,536-color Option 1) No No

16bpp (65,536-color Option 2) No No

18bpp (262,144-color Option1) No No

18bpp (262,144-color Option2) No No

24bpp No No

Yes: Supported

No: Unsupported
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System Interface Configuration (1°C)

The R61529 supports I°C bus interface as serial interface. Data is transferred via serial transmit/receive data
bus (DIN) and serial transfer clock line (SCL). In the I’C bus system, the R61529 is a bidirectional slave

device.

Host R61529
Interface Interface
Block Block

RESX »| RESX
SCL »| WRX
DIN

< » DIN

Figure 60 Example of 1°C

Operation mode can be selected from Mode 1 or Mode 2 by setting the IM pins.

e  Mode 1: Normal operation

When the R61529 enters Mode 1, it starts data transfer according to a specified slave address.

e  Mode 2: NVM Operation

When the R61529 enters Mode 2, it always starts data transfer regardless of a slave address. Write
data to NVM in this mode before a slave address is specified.

Note: To connect the interface bus to a device, start data transfer according to a slave address from one

specified in other devices.
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First Byte of 1°C Bus

Table 15
1‘2‘3‘4‘5‘6|789
First byte Start
I’C slave address R/W ACK
Mode 1 (normal IFID IFID IFID IFID IFID IFID IFID ACK/
operation) Start [6] [5] [4] [3] [2] [1 [0] RIW NACK
Mode 2 (NVM ACK/
operation) Start X X X X X X X R/W NACK
Table 16
R/W Function
0 Command write
1 Command read
Table 17
ACK Function
0 ACK
Hi-Z NACK

The 7-bit data after the start of transfer is treated as an I°C slave address. In Mode 1, an ID code (IFID[6:0])
stored in NVM beforehand is used as a slave address. If a slave address transferred by host corresponds to
the ID code, the subsequent data transfer is treated as access to the R61529. The R61529 returns ACK to
host by setting the ninth bit to “L” (ACK operation). If a slave address transferred by host does not
correspond to the ID code, the R61529 does not set the ninth bit to “L”. The bit is set to “H” by an external
pull-up resistor (NACK operation). In Mode 2, data transfer is treated as access to the R61529 regardless of
a slave address.
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Wirite mode:
1} Command — Parameter — Parameter

_ Hiz
SDA{Hast) —| E'ﬂw address {? bﬂ,s) o HD;’lDG D5| D) anz D1 DDHD’IDE|D5}D§|D3|D2|D‘ |DQHDI| D5]D‘51D4|Dﬂ| D2 D‘lDDH_J
parameter 2nd parameter
— Hi-z D Hiz B Hi-z ﬂ Hi-z D Hi-z
{art of ransfer End of ransfer

2) Command — Command

4
SCLiHesl)

%

SRS S S — - |

Hz
ooy [T

SDA{Host) —| |Slave address (7 b\ls}| HD‘|DS|D5|D4|D3|D2|DI|DDH_J— —l |Slave address (T blls}‘ HDr Dslus|n4
Command i Command !
1
]
B fd EE o bt ] Hiz o |
DN (RE1529) e ac acH] e
L1 L] LT LI
1
Start of transfer End of transfer  Stan of transfer End of transfer
Read mode
1) Command — Paramater — Parameler
r~ [ =
B
1 1 [ |
1 1 [ ]
i ez | i i
] T ]
SDA{Host) _;—| Islave address (7 bﬂs)| EJ—|D1|DE| D5| Dd|D3|D2| D1| oo | ‘Slaue address (7 b\ts]| 1 I Hi-z B Hi-z M
| Vite Commard | Read i
1 1 [ ]
i | i
H Hi-z [ Hi-z - Hi-z | HH|H|||||H Hi-d 1
Dk (RE1529) i | = 1 4|03 (02|01 Do) 06| 05| 04| D3{ 02{ D1 Do'—’!—l—l 1
L. [ Dummy read 1st parameter el
Start of transfer Slart of transfer End of transfer

Figure 61 Serial Data Transfer via I1°C Bus Interface

1°C Data Format

The R61529 does not support DCS (such as 2Ch, 2Eh, 3Ch, 3Eh) to write/read the data to/from the frame
memory.
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Table 18
e e pa@pin Color format implZileantZtion
I’c 0000, DIN 3bpp (8-color Option 1) No
1000 3bpp (8-color Option 2) No
16bpp (65,536-color Option 1) No
16bpp (65,536-color Option 2) No
18bpp (262,144-color Option1) No
18bpp (262,144-color Option2) No
24bpp No
Yes:  Supported
No: Unsupported

System Interface Configuration (MIPI DSI)

The DSI incorporated in the R61529 complies with the following standards:

MIPI DSI: Version 1.01.00r11 21-Feb-2008
MIPI D-PHY: Version 1.00.00 14-May-2009

MIPI DCS: Version 1.01.00

(1) Basic DSI Specification

Number of data lanes: 1 data lane

Maximum data rate: 380Mbps/lane @video mode

Command Mode and Video Mode supported

Video data received in Video Mode is directly output as display data without being written to

internal RAM

B5 of set_address_mode command (36h): Setting to 0 (horizontal direction) is supported

RAM window address setting

set_column_address (2Ah)
SC[9:0]=2n(n=0, 1,2, ...159)
EC[9:0]=2m-1(m=1, 2, ...160)

EC — SC > 2 pixels
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(2) DSI System Configuration

Host R61529
Interface Interface
Block Block

RESX »| RESX
CSX | CSX
DSICLKP/N ol STBR CLKP
»| STB_CLKN
w DSIDOP/N | DATAOP
> »| DATAON
<« 1E TE

When MIPI DSl is selected, CSX is used only to exit deep standby (DSTB) mode.
When deep standby mode is exited by RESX, CSX is not required.

(3) Lane State Definition

Table 19 Lane State Description

Figure 62 Example of DSI

State code Line voltage levels High speed Low power
Dp-line Dn-line Burst mode Control mode Escape mode
HS-0 HS Low HS High Differential-0 1 1
HS-1 HS High HS Low Differential-1 1 1
LP-00 LP Low LP Low N/A Bridge Space
LP-01 LP Low LP High N/A HS-Rgst Mark-0
LP-10 LP High LP Low N/A LP-Rgst Mark-1
LP-11 LP High LP High N/A Stop 2

Notes: 1.

2. If LP-11 occurs during Escape mode, the lane returns to Stop state (Control mode LP-11).

During high-speed transmission, the low power receivers observe LP-00 on the lines.

Rev.0.02 August 4, 2010

80

Renesas SP Confidential

RenesasSP




R61529

Target Specification

(4) DSI-CLK Lane

RX (Forward Direction (Host > Client))

HWRESET
CSX =6
Power on
Host Client HWRESET
soft_reset

Clock Lane Ultra Low-
Power Mode
(LP11=LP10=00)

N
t HS0 )
S

High Speed Clock Clock Lane
- Transmission (LPOO>LP10=LP11)
High Speed Clock Mode ‘. ) |
(HS C-locking} LP11=LPO1=LP00=HS5-0 1]1{'1 a Low P'owcl
Mode Exit
Red  High Speed DSI clock operation
Blue : Low Power + No space modeoperation
Green : Low Power + One space modeoperation

Figure 63 Clock Lane State Diagram
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1) Low Power Mode (LP-11: STOP)

Power on, HWREST
The data lanes and clock lane should be in LP-11 state during power on and HWRESET sequences.
ULPM —(LP0O0>LP10>LP11) — LP-11(LPM)
ULPM LPM
LP-00 LP-11
|
'
DSI-CLK+ L I DSI-CLK+
DSICLK- ! DSI-CLK-
I;I
LP-00 LP-10 LP-11
High Speed Clock Mode (HSCM) — (HS-0) — LP-11(LPM)
LPM
HSCM LP-11
DSI-CLK+ A DSI-CLK+
DSI-CLK- DSI-CLK-
HS-0/1 HS-0 LP-11

Figure 64 Switching the Clock Lane between Clock Transmission and Low Power Mode 1

2) Ultra Low Power Mode (LP-00: ULPM)

2) Ultra Low Power Mode (LP-00:ULPM)
LP-11(LPM) — LP-10 — LP-00(ULPM)
LPM ULPM

LP-11 LP-00

DSI-CLK+ F T DSI-CLK+
DSI-CLK- DSI-CLK-

LP-11 LP-10 LP-00

Figure 65 Switching the Clock Lane between Clock Transmission and Low Power Mode 2
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3) High Speed Clock Mode

LP-00

Target Specification

LP-11(LPM) — (LP-01>LP-00>HS-0) — HS-0/1(HSCM)
LPM

HSCM

—
I\
DSI-CLK+

1
DSI-CLK-

e ———

------ DSI-CLK+
\(';‘/_\/“' DSI-CLK-
LP-11 LP-01 LP-00 HS-0 HS-0/M1
Figure 66 Switching the Clock Lane between Clock Transmission and Low Power Mode 3
4) High Speed Clock Burst
Clock Lane Disconnect
Dp/Dn Terminator
™ Tewepost e Teor o Towserne —»
ViH(min)— l - Toicmss |
WIL(max)—— S S B - - - -
XOOXOOOOCOC L] [ O0OCO0OCOCE0L
< ToigTra »= Thsexm o Tiex— PaToerearer Tolkzero »4 Toiere
Data Lane Disconnect
Dp/Dn Terminator

WIH(min)
WIL{max)—

—Tiex
-

Ths.sp

»

P4 Tis rerane

U

< Tyegerne »

Figure 67 Switching the Clock Lane between Clock Transmission and Low Power Mode 4
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(5) DSI-DO0 Data Lane

RX (Forward Direction (Host > Client)) H:\‘;’RESI'I’I‘
CSX =i
Power on
HWRESET
Host Chem soft_reset

Escape mode entry MCS:

EoT (LP11=10=00=01=00) Low power mode control
> —
) HE-0 or HS-1 LP-11 Escape
HST ): ( STOP ] maode
LP01>LP00>S0T AN /" Marl1LP10)
Short/Long packet LPDT
EolP BTA BTA ULPS
(LP00>10) (LP10=00>10=00) RAR
TX (Reverse Direction (Client > Host)) BTA BT
(LP10=00=10=00) (LP00=10)
Escape mode entry

N (LP11=10=00=01=00)

LP-11
STOP

Host Client

LPDT
ACKT

Escape
mode

Mark-1(LP10)

Red : High Speed DSI clock operation
Blue :Low Power + No space mode operation
Green : Low Power + One space mode operation

Figure 68 DSI-D0 Data Lane State Diagram

Table 20 Data Lane Operating Modes

No. Description Operation code Note
1 High Speed Data Transmission Burst LP-11 > L-P01 > LP-00
2 Escape mode entry LP-11 > LP-10 > LP-00 > LP-01 > LP-00
3 Turnaround LP-11 > LP-10 > LP-00 > LP-10 > LP-00 1
4 Exit Escape mode (Mark-1) L-10
5 Deep Standby Mode DSTB=1
6 Exit Deep Standby Mode CSX x 6, HWRESET 3

Note: 1. Before Turnaround operation, DBI Packet must be sent.
2. DSTB must be sent by Escape mode in Sleep mode.
3. After exiting from the Deep Standby Mode, all of commands are reset.
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1) Power On, HWRESET — LP-11

The data lanes and clock lane should be in the LP-11 state during power-on, HWRESET, and soft_reset
sequences.

2) Escape Mode

e  Escape mode entry
e  Mark-1 (exit Escape mode)

Table 21 Escape Entry Code

Entry Command R61529 Note
Pattern implementation
Escape Mode Command . . .
No. | Symbol Action Type (first bit ttr(z;lnsmltted LP-RX | LP-TX
last bit transmitted)
1 | LPDT Low Power Data Mode 1110_0001 Yes Yes
Transmission
2 | ups | Ultra-Low Power Mode 0001_1110 Yes No
State
UDF1 Undefined-1 Mode 1001_1111 No No
UDF2 Undefined-2 Mode 1101_1110 No No
5 | rRar | RemoteApplication | r.0 0o 0110_0010 Yes No | S¢°
Reset - note.
6 TER TE-Report Trigger 0101_1101 No No
Unkown-4
7 ACKT (Acknowledge Trigger 0010_0001 No Yes
Trigger)
8 UNK5 Unknown-5 Trigger 1010_0000 No No

Note: DSl circuit is reset by Remote Application Reset.
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3) Escape Mode (Host > Client): Low Power Data Transmission (LPDT)

An example of DSI read sequence by LPDT is shown below.

Stop State{LP11)

!
HSDT/LPDT

| Host => DriverIC

l

LP11

|

BTA

| Host => DriverIC

!
P00 > LP10 >LP 11

| Host <= Driver IC

|
Escape Mode Entry

| Host <= Driver IC

|
LPDT Excape Code

| Host <= DriverIC

|

Read Data Responce

| Host <= DriverIC

!

Host <= Driver IC

= LP10 > LPT1

l

BTA

| Host <= Driver IC

|

LPOO -> LP10 ->LP11

| Host => DriverIC

|
Stop State(LP11)

| Host => DriverIC

Note1:
Note2:

Note3:

Note4:

SPa DT 37h
Data0 01h

Data1 00h

ECC XXh

SPa DT 06h
Data0 0Ah

Data1 00h

ECC XXh

LP10 ->LP0O0 -=LP10 -= LPQO

LP11 ->LP10 ->LP01 -> LPOO

1110_0001
SPalLPa DT 21h
Data0 1Ch
Data1 0oh
ECC XXh
SPal/LPa DT 02h
Data0 00h
Data1 01h
ECC XXh

LP10 ->LP0O ->LP10 -> LPOO

14h: Generic 1parameter (for MCS)

LP-Tx Data Type is below.
11h: Generic Short Read Response, 1 byte returnd
12h: Generic Short Read Response, 2 bytea returnd

1Ah: Generic Long Read Response
1Ch: DCS Long Read Response

21h: DCS Short Read Response, 1byte returned
22h: DCS Short Read Response, 2 bytes returmed
There is no dummy read, when reading by DSI.

Set the number of parameters of Read command by "Set Maximum Return Packet”.
Read Data Type is below.
08h: Read Request DCS no parameter (for UCS)

Set Maximum Return Packet (Note1)
(lower)
(upper)

(Note2)
(lower) ex) get_power_mode (0Ah)
(upper)

(Note3)

(Note4)

ex) Idle Mode Off, Partial Mode Off,

Sleep Mode off, Normal Mode On, Display On

ex) ECC single bit error was detected. (B8 bit=1)

Figure 69
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4) Escape Mode (Host > Client): Ultra Low Power State (ULPS)
5) Escape Mode (Host > Client): Remote Application Reset (RAR)
6) Escape mode (Client > Host): Tearing Report (TER)

The R61529 supports TE Report function. Procedures are as follows:

Host to Client: send set_tear_on of DCS

Host to Client: send BTA

Client to Host:send Acknowledge Trigger

Client to Host: send BTA

Host: check Error Report

Host to Client: send BTA

Client to Host: send TE Report when TE occurred at the line of set_scan_line
Client to Host: send BTA

Host to Client: send image data by HST

1 frame
(TE cycle can be controlled by TEI of MCS.)

-

Internal TE ﬂ |
ATAYAYATAYAYA YA NN YA
<|Clla|<| & |[e|< I d <||Ell«|<|| a
o X | mage data X - || <
& k|| burst transmission by HST | o g b | @ - w s
A A APANA AN NN NI
set_tear_on

\J

Time

Figure 70
7) Escape Mode (Client > Host): Acknowledge Trigger (ACKT)
8) High Speed Data Transmission (HST)
9) Bus Turnaround (Host > Client) (BTA)

10) Bus Turnaround (Client > Host) (BTA)
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(6) Packet Level Communication

1) Short Packet (SPa) Structure

Packet Header(PH)
e —— TN
Packet Data
4 ; LP-11: Low Power - Stop State
SoT : Start of Transmission (8 bits)
-— o -— -—
il 8| 8|8 |5 | 5| DI:Dataldentification (8 bits)
A | a || 3| 39| 0| d | Datao,Datal : Packetdata (8 bits
= ol a L = ata0, Da - Packetdata ( )
ECC : Error Correction Code (8 bits)
—'Time EoT:End of Transmission
LSB MSB
hex tma BO B1 B2 B3 B4 B5 B6 B7
DI 15 1 1 0 1 0 1 0 0 0 Time sequence
Data0 3A 2 0 1 0 1 1 1 0 0 —»
Data1 07 3 1 1 1 0 0 0 0 0 ,/
ECC 2D 4 1 0 1 1 0 1 0 0 >

Figure 71 Example of Short Packet (SPa) (DCS WRITE, 1 Parameter)
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2) Long Packet (LPa) Structure

Packet Header(PH) Packet Data(PD)  Packet Footer(PF)
» A - A _‘H/_)_
o o . £
sl |z |O|®|® 2|8 2~ |= |+
1 o s 3 - e x (o] 1
d |3 (5| 282 Q|88 |E|z| 38 |29
o a O
LP-11 : Low Power - Stop State
SoT : Start of Identification (8 bits)
DI : Data Identification (8 bits)
WC : Word Count (16 bits)
ECC : Error Correction Code (8 bits)
Data0 - Data WC-1 : Packet data (0 to 65,535 bytes)
CS : Checksum (16 bits) = Packet Footer (PF)
EoT : End of Transmission
—I‘Til'l‘le
LSB MSB
Hex. |nor®'( B0 | B1 | B2 | B3 | B4 | B5 | B6 | B7 | Time Seauence
ID 29 1 1 0 0 1 0 1 0 0 —
WC 0A 2 0 1 0 1 0 0 0 0 —
00 3 0 0 0 0 0 0 0 0
ECC XX 4 X X X X X X X X
Data-0 XX 5 X X X X X X X X
Data-1 XX 6 X X X X X X X X
Data—8 XX 3 T X I X [ X[ X[ X XXX
Data-9 XX 14 X X X X X X X X
CS XX — X X X X X X X X
XX — X X X X X X X X
Figure 72

3) Multiple Packet Sending

In LP-11 state, multiple Short Packets (SPa) and Long Packets (LPa) can be received between SoT and

EoT.

LP-11 2 SoT = SPa > SPa 2 EoT

LP-11 = SoT = SPa = LPa = EoT

LP-11 - SoT - LPa > LPa > EoT

LP-11 & SoT - LPa > SPa - EoT

LP-11 = SoT = Combination of the above methods 2 EoT
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(7) Data Identification (DI)
1) Virtual Channel (VC)

The R61529 supports Virtual Channel only when VC = 00. Set VC = 00 during packet transmission. If a
packet is received when VC is other than 00, the packet is regarded as invalid. This result is reflected on an
Error Report.

2) Data Type (DT)

If a Data Type undefined in the MIPI DSI specification is received, the subsequent data cannot be received.
Transmit data again after checking that the R61529 is in LP-11 state by Error Report. If a Data Type
unsupported in the R61529 is received, it is regarded as NOP, and the result is not reflected on the Error
Report.

Table 22
Data Identification (DI)
Virtual Channel (VC) Data Type (DT)
B7 (0) B6 (0) B5 B4 B3 B2 B1 BO
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Table 23 R61529 Rx Data Type List

Data . Packet DBI DPI R61529 (Rx)
Type Description size | packet | packet | implementation R
01h Sync Event, V Sync Start Short Yes Yes

11h Sync Event, V Sync End Short Yes No 5
21h Sync Event, H Sync Start Short Yes Yes

31h Sync Event, H Sync End Short Yes No 5
08h End of Transmission packet (EoT) Short Yes 4
02h Color Mode (CM) Off Command Short Yes No

12h Color Mode (CM) On Command Short Yes No

22h Shut Down Peripheral Command Short Yes Yes 7
32h Turn On Peripheral Command Short Yes Yes 7
03h Generic Short WRITE, no parameters Short Yes No 5
13h Generic Short WRITE, 1 parameter Short Yes Yes 1,2
23h Generic Short WRITE, 2 parameters Short Yes Yes 1,2
04h Generic READ, no parameters Short Yes No 5
14h Generic READ, 1 parameter Short Yes Yes

24h Generic READ, 2 parameters Short Yes Yes 1,2
05h DCS WRITE, no parameters Short Yes Yes 1,2
15h DCS WRITE, 1 parameter Short Yes Yes 1,2
06h DCS READ, no parameters Short Yes Yes 1,2
37h Set Maximum Return Packet Size Short Yes Yes 6

(default 0001h)

09h Null Packet, no data Long Yes

19h Blanking Packet, no data Long Yes Yes

29h Generic Long Write Long Yes Yes

39h DCZ;?&::TS:(IIE:{UT Long Yes Yes
e = I ™ I
S e = ™ Y
2Eh Looselly Packed Pixel Stream, Long Yes Yes 3

18-bit RGB, 6-6-6 Format
B | mros sssrama | L Yes Yes 3
other All unspecified codes are reserved - - - -
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Table 24 R61529 LP-Tx Data Type List

Data o Packet | R61529 (LP-Tx)
Type Description size implementation Note
00h-01h Reserved — —
02h Acknowledge with Error Report Short Yes
03h-7h Reserved — —
08h End of Transmission packet (EoT) Short No
09h-10h Reserved — —
11h Generic Short READ Response, 1 byte returned Short Yes
12h Generic Short READ Response, 2 bytes returned Short Yes
13h-18h Reserved — —
1Ah Generic Long READ Response Long Yes
1Bh Reserved — —
1Ch DCS Long READ Response Long Yes
1Dh-20h Reserved — -
21h DCS Short READ Response, 1 byte returned Short Yes
22h DCS Short READ Response, 2 bytes returned Short Yes
23h-28h Reserved — —
29h-3Fh Reserved — —

Notes: 1.Generic Command is Manufacturer Command.
DCS Command is User Command.

2. Generic XXX 1 parameter is Manufacturer Command + 1 byte (all “0”).

Generic XXX 2 parameter is Manufacturer Command + 1 parameter.

DCS XXX no parameter is User Command + 1 byte (all “0”).

DCS XXX 1 parameter is User Command + 1 parameter.

3. Line data (320RGB) must be sent by one packet.

4. EoT packet (Data Type: 08h) is not defined in the MIPI Alliance Standard for Display Serial Interface Version
1.01.00 Release 11.

5. Any packet with data type that MIPI Specification defines and the R61529 doesn’t support is treated as NOP.

6. When the host processor requests a response from the R61529, the R61529 returns the data of the same
number as the maximum packet size. Default value of the maximum packet size is 000Fh (15 bytes). If the
number of the valid data which the R61529 returns is less than the maximum packet size, the R61529
returns the valid data and “00h” as dummy data.

7. Using Data Types 22h and 32h with 01h, 10h, 11h, 28h, or 29h command (DCS) is prohibited.
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(8) Word Count (WC) on Long Packet (LPa)

Word Count (WC) = 2 bytes: The number of packet data on Long Packet (0 to 65,535 bytes)

(9) Error Correction Code (ECC)

ECC detects 1-bit errors or multiple-bit errors in each Packet Header. ECC is performed on the following:
. Short Packet: DI, Data0, Datal, and ECC

e  Long Packet: DI, WC (2 bytes), and ECC

(10) Packet Footer on Long Packet (LPa)

In the Long Packet, Packet Footer is added after Packet Data. Packet footer includes CRC calculated from
Packet Data as checksum.

e Checksum (2 bytes) = CRC (Packet Data): CRC = X'® + X' + X° + X°
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(11) Video Mode

The R61529 supports Video Mode for moving pictures. There are three formats of transmission packet
sequences. The R61529 supports two of these formats. See the following table.

Table 25

Transmission packet sequence in video mode

R61529 implementation

Non-burst mode with sync pulses

Not supported

Non-burst mode with sync events

Supported

Burst mode (Clock Lane/Data Lane)

Supported

1) Display Timing (Video Mode)

Vertical
Sync

0 1

Vsync Invisible image

VP
VAdr

Visible image

VFP

h 4 h4

Horizontal
Sync 0

Hsynci HBP

HAdr HFP

Y

r 3
Y
F 3

HP

b4

3

Figure 73
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2) Vertical Display Timing (Video Mode)

VSYNC J VBP J
-
VFP: VS_ VFP
DB[23:0]
~ VBL yie vadr(VDISP) |
DE [ |
< VP(1frame) >
as JUUUUTHUTUTHUITTUH
”Packe - . ' s
example 7/
7/
B|VIB|H|B|H|B|H|B|H|B| RGB |B|H|B| RGB B|H|B|H| B|V|B
P|S|P[S|P|{S|P|S|P|S|P| data |P|S|P data}/ P{S|P|S|P|S|P
/7
Key :

VS8 : Vsync Start (DT=01h), HS : Hsync Start (DT=21h), BP : Blanking Packet (DT=09h)
RGB data : RGB data (DT=3Eh), DT : Data Type

Figure 74

Table 26 Example of Vertical Display Timing Setting

Item Symbol Condition Unit Min. Typ. Max. Notes
Vertical cycle VP Line - 496 - 1)
Vertical low pulse width VS Line - 1 - (1),(2)
Vertical front porch VFP Line 4 - - (1)
Vertical back porch VBP Line 4 - - (1),(2)
Vertical data start point - VBP Line 4 - - (1)
Vertical blanking period VBL VBP+VFP Line 8 - - (1)
Vertical active area Vadr Line 240 480 480 1)

Notes: 1. [VBP, VFP, Vadr=NL] is set by C1h (Panel Driving Setting 2) command.

2. The number of Hsync packet in 1 frame shall be the same as the total number of horizontal lines. Hsync
packets shall be set during BP period.
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3) Horizontal Display Timing (MIPI-DSI)

DE
'HFPHS:HBP HFP.
HSYNC ) HAdress X —r
DB[23:0] Invigible: data Visible data Invisible data
psicux L ISLARTIAALANSAATIAN AN

1 line period

D]

Figure 75

Table 27 Example of Horizontal Display Timing Setting

Item Symbol Condition Unit Min. Typ. Max. Notes
Horizontal front porch HFP ByteClock 300 - -
Horizontal data start point HS+HBP ByteClock 3 - -
Horizontal active area HAdr Pixel 320 320 320

Note: fByteClock = (1/4)*fDSICLK. fByteClock is the frequency of ByteClock. In video mode, DSICLK is high-speed

clock.
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4) Burst Transfer

(1) Horizontal (H) direction

Glacklane | LP Mode HS Mode LP Mode HS Mode
Data lane | LP Mode ‘ HS Mode ‘ LP Mode | HS Mede ‘
HSYNC
(2) Vertical (V) direction
‘ 1 frame ;
b >
f‘ VSA L VBP g Max. 480 lines N VFP ;5
‘ 1 line " 1 line . ‘ 1 line ' e 4 1 line ’
VS BLLP ‘HS ‘ BLLP Active Video Area \ HS ‘ BLLP HS BLLP LPM
: 1line : : 1 line :
|Hs |HBP RGB|BLLP|HFP‘ e |HS |HBP|RGE BLLP|HFP|
Figure 76
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5) Packed Pixel Stream, 24-Bit Format, Long Packet, Data Type 11 1110 (3Eh)

Packet pixel stream of 24-bit format (packed) is a long packet. It is used to transmit image data formatted as
24-bit pixels to a display module in video mode. In this format, pixel boundaries are lined up with byte
boundaries every three bytes.

This long packet shall be transmitted at a sufficient high rate (in HS mode) to avoid flickers or other visible
artifacts.

i—1 byte—»+—1 byte—»e—1 byte—»

d T el q

0 7|0 7
4—8b—»¢+—8b—»a—8p—»

Pixel1

I
\ /
| ;f
\

<1 byte»+——2 bytes——»+1 bytep+1 byte »<1 byte»+1 byt&»f‘l byte»<1 byte»<+1 byte»=1 byte >+ 1 byte»+1 byte»

“—8h e« 8h » 8b s« 8b e« 8bH »« Sb e« Sb »¢ Sh e 8b»

Word Count ECC

Vartical Channel ID
Data Type

Pixel 1 Pixel 2 Pixel 3

--Data 1D
<«—Packet Header » Variable Size Payload(First Three Pixels in Nine Bytess) ———— - - -

<1 byte>«1 byte»«1 byte»<1 byte»«1 byte >« 1 byte »«-1 byte >« 1 byte >« 1 byte »e¢——2 bytes—»

[ —8b—»te—8h——»f«—8b—»«—8b——»¢—8b »«—8b e« 8h——»«—8b——»¢—8b—»

Checksum

Pixel n2 < Pixel n1 Pixel n

Variable Size Payload (Last Three Pixels Packed in Nine Bytes) ———»<-Packet Footer—»,

Figure 77 24bpp — RGB Color Format (Long Packet)
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6) Pixel Stream, 18-Bit Format in Three Bytes, Long Packet, Data Type 10 1110 (2Eh)

Loosely packed pixel stream of 18-bit format is a long packet. It is used to transmit image data formatted as
18-bit pixels to a display module in video mode. In this format, pixel boundaries are lined up with byte
boundaries every three bytes.

This long packet shall be transmitted at a sufficient high rate (in HS mode) to avoid flickers or other visible
artifacts.

<«—1byte a1 byte >« 1byte >
012 7012 701 z

R R G & B B
0 5| o s| o 5
[« 6b—* [« Bb—% [« 6b»

Pixel 1

/
/

\
! /
\
1 byte»+——2 bytes—»-1 bytex<1 byte»<1 byte>«1 bytergﬂ byte»«1 byte <1 byte >« 1 byte»1 byte»«1 byte>

¥

[+ 6b—» 6b—» [«6b* [«6b> 6b—+ [«6b» [+6b* 6b—+ [«6b—*

Word Count ECC

Vartical Channel ID
Data Type

Pixel 1 “+ Pixel 2 b1t Pixel 3
1 1 1

Data DI
+——Packet Header———»<+——Variable Size Payload (First Three Pixels in Nine Bytes) ——

o

+1 byte »+ 1 byte »+ 1 byte »+ 1 byte »« 1 byte »« 1 byte »= 1 byte »+ 1 byte >« 1 byte»« 2 bytes —»

< 6b—» 6b» [« 6b ¥ [« 6Eb» 6b—» [+ 6b» [« 6b» 6b—» [« 6b»

Checksum

Pixel n2 “ Pixel 1 < Pixel n
1 1 1

Variable Size Payload (Last Three Pixels Packed in Nine Bytes) - »«Packet Footer »

Figure 78 18bpp (Loosely Packed) — RGB Color Format (Long Packet)
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7) Acknowledge with Error Report (AWER)

Table 28

Byte1
(Data0)

Escape Mode Entry Command Error No Error

Low-Power Transmit Sync Error 1: Error, 0: No Error

Byte2 8 ECC Error, single-bit (detected, and corrected) 1: Error, 0: No Error Yes
(Data1) 9 ECC Error, multi-bit (detected, not corrected) 1: Error, 0: No Error Yes
10 Checksum Error (Long packet only) 1: Error, 0: No Error Yes
11 DSI Data Type Not Recognized 1: Error, 0: No Error Yes
12 DSI VC ID Invalid 1: Error, 0: No Error Yes

Note:  Detailed error report condition is defined by R61529 (based on MIPI description).
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8) DCS, MCS, and Data Type List

The following tables show available data type of each command (DCS and MCS).

Table 29 DCS and Data Type List

Host to R61529 Data Type (RX)
WIR Write Type Read Type Other
DCS Data 05'h 15’h 39'h 13'h 23'h 29'h 14'h 24'h 06’'h 37h
Type
Command/Parameter Packet | Shor | Short | Long Short Short Long Short Short Short Short
t
DCS DCS DCS | Generic | Generic | Generic | Generic | Generic DCs Set
no 1 1 para 2 para - 1para 2 para no max.
para para para return
packet
size
00h nop C Yes No Yes No No No No No No -
01h soft_reset C Yes No Yes No No No No No No -
04h read_DDB_start 6 No No No No No No No No Yes 16’h6
0Ah get_power_mode 1 No No No No No No No No Yes 16'h1
0Bh get_address_mode 1 No No No No No No No No Yes 16'h1
0Ch get_pixel_format 1 No No No No No No No No Yes 16'h1
0Dh get_display_mode 1 No No No No No No No No Yes 16'h1
OEh get_signal_mode 1 No No No No No No No No Yes 16'h1
OFh get_diagnostic_mode 1 No No No No No No No No Yes 16’h1
10h enter_sleep_mode C Yes No Yes No No No No No No -
11h exit_sleep_mode C Yes No Yes No No No No No No -
12h enter_partial_mode C Yes No Yes No No No No No No -
13h enter_normal_mode Yes No Yes No No No No No No -
20h exit_invert_mode (o} Yes No Yes No No No No No No -
21h enter_invert_mode C Yes No Yes No No No No No No -
28h set_display_off C Yes No Yes No No No No No No -
29h set_display_on C Yes No Yes No No No No No No -
2Ah set_column_address 4 No No Yes No No No No No No 16'h4
2Bh set_page_address 4 No No Yes No No No No No No 16’h4
2Ch write_memory_start N No No Yes No No No No No No N byte
2Eh read_memory_start N No No No No No No No No Yes N byte

Note:  When each data type packet is sent, it is necessary to write all parameters of each DCS and MCS.
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Table 30 DCS and Data Type List (continued)

Host to R61529 Data Type (RX)
WIR Write Type Read Type Other
DCS Data 05’h 15’h | 39'h 13'h 23'h 29'h 14'h 24'h 06’h 37'h
Type
Command/Parameter Packet | Short | Short | Long Short Short Long Short Short Short Short
DCSs DCS DCS | Generic | Generic | Generic | Generic | Generic DCS Set
no 1 1 para 2 para - 1 para 2 para no max.
para para para return
packet
size
30h set_partial_area 4 No No Yes No No No No No No 16'h4
34h set_tear_off C Yes No Yes No No No No No No -
35h set_tear_on (type 1) 1 No Yes Yes No No No No No No 16’h1
36h set_address_mode 1 No Yes Yes No No No No No No 16'h1
38h exit_idle_mode C Yes No Yes No No No No No No -
39%h enter_idle_mode C Yes No Yes No No No No No No -
3Ah set_pixel_format 1 No Yes Yes No No No No No No 16'h1
3Ch write_memory_continue N No No Yes No No No No No No N byte
3Eh read_memory_continue N No No No No No No No No Yes N byte
44h set_tear_scanline 2 No Yes Yes No No No No No No 16'h2
45h get_scanline 2 No No No No No No No No Yes 16’h2
A1h read_DDB_start 6 No No No No No No No No Yes 16’h6
Note: When each data type packet is sent, it is necessary to write all parameters of each DCS and MCS.
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Table 31 MCS and Data Type List (TBD)

16’h1

16’h1

16’h4

16’h1

16’h3

16’h2

16’h4

16’h14

16’h4

16’h1

16’h5

16’h8

16’h5

16’h4

16’h1

16’h18

16’h18

16’h18

16’h10

16’h4

Manufacturer Command 1 No No
Access Protect
B1h Low Power Mode Control 1 No No
Frame Memory Access
B3h and Interface Setting 4 No No
B4h Display Mode 1 No No
B5h Read Checksum and ECC 3 No No
Error Count
B6h DSl Control 2 No No
B7h MDDI Control 4 No No
B8h Backlight Control (1) 20 No No
B9h Backlight Control (2) 4 No No
BAh Backlight Control (3) 1 No No
BFh Device Code Read 5 No No
COh Panel Driving Setting 8 No No
cih Display Timing Setting for 5 No No
Normal Mode
cah Sour(.:e./ Gate I?rMng 4 No No
Timing Setting
C6h DPI polarity Control 1 No No
C8h Gamma Setting A Set 24 No No
C9h Gamma Setting B Set 24 No No
CAh Gamma Setting C Set 24 No No
DOh Power Setting fCharge 16 No No
Pump Setting)
D1h VCOM Setting 4 No No
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Table 32 MCS and Data Type List (TBD) (continued)

NVM Access Control

set_DDB_write_control

NVM Load Control

F5h Read Mode In for DBI only 0 No No No No No No No No No -
Fen | Read M°‘len§ ut for DBI 0 No | No | No | No | No | No No No No -
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9) DSI Data Format

The R61529 supports color formats shown below.

Table 33
R61529 implementation
Type IM3-0 Data pin Color format
Command Mode Video Mode
DSl 0011, DATAOP,DATAON 16bpp Yes No
1011 18bpp (Loosely packed) Yes Yes
18bpp (Packed) Yes No
24bpp Yes Yes
Yes: Supported
No: Unsupported
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MDDI (Mobile Display Digital Interface)

MDDI (Mobile Display Digital Interface) is a differential small amplitude serial interface for high-speed
data transfer via Stb+/- (STB_CLKP and STB_CLKN) and Data0+/- (DATAOP and DATAON). High-
speed data can be also transferred via only by Stb+/- and Data0+/-. The specifications of MDDI supported
by the R61529 are compatible to the MDDI specifications disclosed by VESA, Video Electronics Standards
Association. The following are the specifications particular to the R61529's MDDI. See the MDDI
specifications by VESA for details on the MDDI Link Protocol.

R61529’s MDDI Specifications

@ MDDI Type 1 (1 data lane)

o High-speed, differential, small-amplitude data transfer via Stb+/- and Data0+/- lines

| MDDI client: the R61529 enables direct connection to the base band (BB) chip without bridge chip
@ Active Refresh Mode

Video data received via MDDI is directly output as display data without being written to internal
RAM.

o Cost-performance optimized interface for mobile display systems

1. Internal mode (one client), Forward Link (Type 1), and Reverse Link (Type 1) are supported
Hibernation mode to save power consumption

Tearing-free moving picture display via TE interface

2
3
4. Moving picture display with low power consumption, realized by the features 2 and 3
5. Shutdown mode for saving power consumption in the standby state

6

Providing one-chip solution for MDDI mobile display systems

Note: In the specification for MDDI, shutdown refers to DSTB (deep standby mode).
o BS5 of set_address mode command (36h): Setting to only 0 (horizontal direction) is supported
@ RAM window address setting

set_column_address (2Ah)

SC[9:0]=2n(n=0,1,2,...159)

EC[9:0]=2m—-1(m=1, 2, ...160)
EC — SC > 2 pixels
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Example of MDDI Connection of the R61529

The R61529 incorporates terminal resistors for differential input pins (DATAOP, DATAON, STB_CLKP,
and STB_CLKN).

IM3-0 =0010
B.B.
R61529
R
(MEDI_Datal+) Data 0+/- See E&c? -
MDDI Host R b = ~ DATADP
(MDDI_Data0-) See %1? = DATAON
RCOG
(MPDl_ S Stbt/- i STB_CLKP
Reoe -
(MDDI_Sth-) ‘Sea note. STB CLKN
(RESET) » RESX
(GPIO) »| CSX ifor Mode)
Ry |le——m———— - TE

Figure 79

Note: Make the COG wiring resistances of Data0+/-, and Stb+/- lines as small as possible (Rcog < 10
ohm).
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MDDI Link Protocol (Packets Supported by the R61529)

The MDDI packets supported by the R61529 are as follows. Do not send packets not supported by the

R61529 in the system incorporating the R61529.

Sub-Frame Header Packet

Filler Packet

Reverse Link Encapsulation Packet
Link Shutdown Packet

Perform Type Handoff Packet
Round-Trip Delay Measurement Packet
Forward Link Skew Calibration Packet
Video Stream Packet

Windowless Video Stream Packet
Client Capability Packet

Client Request and Status Packet

Register Access Packet
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Sub-Frame Header Packet

The Sub-Frame Header Packet is the first packet of every sub-frame. The Sub-Frame Header Packet is
required for host-client synchronization.

N

O © O N o g ~ w N

0‘1‘2‘3‘4‘5|6‘7

Packet Length

(0x3bff)

Unique Word

2 bytes

2 bytes

2 bytes

2 bytes

4 bytes

2 bytes

2 bytes

4 bytes

2 bytes

Specifies the number of bytes in the packet not
including the packet length field.

Specifies the format of this packet.

Specifies 32-bit Unique Word by the combination of
Packet Type and Unique Word.

Reserved for future use. Must be set to 0x00.

Specifies the number of bytes per sub-frame.

Specifies the protocol version used by the host.

Specifies the number of sub-frames that have been
transmitted. (0 ~ +1)

Specifies the number of media-frames that have been
transmitted. (0 ~ +1)

CRC. Used to detect errors.

Figure 80 Sub-Frame Header Packet
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Protocol Version[15:0]
[15:2] — Reserved for future use. These must be set to 0x0.
[1:0] — Specifies sub-frame length

00 — Sub-frame lengths are fixed (not flexible). Packet longer than a sub-frame boundary cannot be sent.
Split large data to be sent into packets at the Sub-Frame Header Packet boundary.

01 — Sub-frame lengths are flexible. Sub-frame length specified by Sub-Frame Header Packet is enabled.
Packet longer than a sub-frame boundary cannot be sent. Adjust the next sub-frame length so that an
average length is a target sub-frame length.

10 — Sub-frame length is unlimited. No more Sub-Frame Header Packets are required to be transmitted
following the first Sub-Frame Header Packet after an exit from a hibernation state (length = 0).

Filler Packet

The Filler Packet is sent when no other information is available to be sent on the forward or reverse link. It
is recommended to send Filler Packets with minimum length to allow maximum flexibility to send other
packets when required.

o|1‘2|3 |4 |5|6‘7

1| PacketLength 2bytes <  gpecifies the number of bytes in the packet not
2 including the packet length field.

3 | Packet Type 2 bytes <  Specifies the format of this packet.

4| ©ox00

5 | Filler Bytes (All zero) X bytes —

Specifies the number of all zero bytes only as needed.
(Packet Length — 4 bytes) Filler Packet with minimum length can be transmitted
without Filler Bytes by setting this field to 0 bytes.

n-1 | CRC 2 bytes <  CRC. Used to detect errors.

Figure 81 Filler Packet
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Link Shutdown Packet

The Link Shutdown Packet is sent from the host to the client to indicate that the MDDI data and strobe will
be shut down and go into a hibernation state. Normal operation is resumed when the link is restarted and
the host sends packets to the client that is in a hibernation state.

o|1‘2|3 |4 |5|6‘7

(0x14) including the packet length field.

Packet Type 2 bytes <  Specifies the format of this packet.

N oo g A~ WON
=)
X
x
2

CRC 2bytes <  Used to detect byte errors in the Packet Length to the
Client ID.

All zero 16 bytes <

(0x00) Data bytes equal to zero.

22

Figure 82 Link Shutdown Packet

Hostdnitiated Wake-up

() (8)c) (®) (&) Q. ©)

¢— Hibernasor—! - |
L Sub-frame
: b 150 pulses: 50 pulses Header Packet

host disables: hcstibegins link restart with MDDI|_Datad high for 150 5tb pulses, host drives
data and stb drivers i | client does not drive MDDI_Datad logic- zero level

first forward traffic

Host-Initiated Wake-up Without Contention

Figure 83
Clientdnitiated Wake-up
e X Y %) 2N ey ) N )
(A) (B]C D |E )| F (G} | H 1)
O\ J A VAN N A /
. perr] ——Hibemati > -
g et v ~ Subeframe
MODI_Datad] P: h, Pac : _t: 1 meec » 70 puls " 80 pulse stuIses—J. Header Packet |
last forward trafic 3 Sn:-: host disablas chent bagins link restpr, host reponds by dijving a logic-one level host drives first forward traffic

pulsist data and sitb drivers | drives MDDI_Data0 high then client stops ldrivng MDD Data0 losgjies zara beval
MDDI-Stb m_ - ‘oo'lsec = C Jllllllmlllllllllllllllllllllllllllllllllllllllllllll
i_ﬂu

Client-Initiated Wake-up Without Contention

Figure 84
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Round-Trip Delay Measurement Packet

The Round-Trip Delay Measurement Packet is used to measure the propagation delay from the host to the
client plus the delay from the client back to the host. This measurement inherently includes all of the delays
that exist in the line drivers and receivers and the interconnect subsystem. This measurement is used to set
the turnaround delay and reverse link rate divisor parameters in the Reverse Link Encapsulation Packet.

N

© O N O 0 > W N

72
73

136
137
138
139

202

o |1 |2 ]3[4 ][5 |6 |7

Packet Length 2 bytes
(0xC8)

Packet Type 2 bytes
(0x52)

hClient ID 2 bytes
(0x00)

Parameter CRC 2 bytes
Guard Time 1 64bytes
Measurement Period 64bytes
All Zero 2 bytes
(0x00)

Guard Time 2 64bytes

Specifies the number of bytes in the packet not
including the packet length field.

Specifies the format of this packet.

Reserved for the Client ID. Must be set to 0x00.

Used to detect byte errors in the Packet Length to the
Client ID.

Identifies the round trip delay of the link plus logic
delay after the first bit of Measurement Period.

Enables MDDI_Data Line Drivers during bit O of the All
Zero field.

Figure 85 Round-Trip Delay Measurement Packet
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All Zero ‘\'
)

Measurement Period

- Guard Time 1 Guard Time 2

" ekt |Paramete : v Packe!
acket | Parameter] i 3y 01 acke
Datafrom Host 1| “¢re ' fl S | . Length
¢ H ¢
2 byles 84 bytes : 84 bytes : : 64 bytes :f-\ex:pacl-.et}
! Hostlo 11 !
b= Client =p! FFh, FFh, &30 bytas 1 1 1
Data f cli .t_ i Delay U‘?whdseqLenm at i | s !
al rom Llien 4 % rale !
o | H Hll | 4 !
149 ] 1 L{ S—— I
] : 11 1
!  Client i |
i : 10 Host=p! i1 !
Aggregale Data  Ppacket|Parameter] ' ' Delay i Packet
viewed at Host | _Type | CRC ) i y i ) Length
[49 1 e L k49
' Round-Trip L !
* Delay » v I

Round-Trip Delay Measurement Timing

Figure 86
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Forward Link Skew Calibration Packet

This packet allows the client to calibrate itself for differences in the propagation delay of the MDDI Data
signals with respect to the MDDI_Stb signal.

N

o © O N o o H» W DN

80
81

88

0‘1‘2‘3‘4‘5|6‘7

Packet Length

Calibration Data Sequence
(OxAA or 0x55)

All Zero 2

2bytes < gpecifies the number of bytes in the packet not
including the packet length field.

2 bytes <  Specifies the format of this packet.

2 bytes < Reserved for the Client ID. Must be set to 0x00.

2bytes <  Used to detect byte errors in the Packet Length to the
Client ID.

8 bytes

64 bytes

8 bytes

Figure 87 Forward Link Skew Calibration Packet
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Type 1 Data Example

hClient ID = 0000

MDDLnaiaﬂ

Parameter CRC = Oxacic ' =00 ! Sequence
|

highebyie

I B4 bytes

E

All Zero 1 i Calibration Data

Packet Length
(next packef)

1 Bbyles Z byte

o UL U U W

All Zera2
=00 |

1 1 | ]
hClient ID = 0000 | Parameter CRC = Oxacte H | i \
I | i i
— ' ! E—
I I Packet Length
MDDI_DataO ! | I | | | | | | , ! 3 : (next packet)
highbyto i Zbytos i Bbyteo i Bdbycs | Bbylos  Zbyles
MDDI_Stb '~ i
(opposite phase) !
1 1 +
MDDI_Stb behaves as it would wmw all zero K the LSB of the next
data during Calibration Data, always an Packet Length is & one
MDDI_Stb transition here because the all zero then MDDI_Stb toggles
field precedes the Calibration Data Sequence
Figure 88
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Reverse Link Encapsulation Packet

Data is transferred in the reverse direction using the Reverse Link Encapsulation Packet. When a forward
link packet is sent, MDDI link is turned around in the middle of this packet so that packets can be sent in
the reverse direction.

N o a A 0N

10

11
12
13
14
15
16
17
18
19
20

o [1 ]2 ]34 |5 |6 |7

Packet Length

Reverse Link Flags

Reverse Rate Divisor

Turn-Around 1 Length

Turn-Around 2 Length

Parameter CRC

Turn-Around 1

(X byte)

Reverse Data Packets
(Packet Length - X - Y - 26 bytes)

2 bytes

2 bytes

2 bytes

1 byte

1 byte

1 byte

1 byte

2 bytes

8 bytes

X bytes

X bytes

Specifies the number of bytes in the packet not
including the packet length field.

Specifies the format of this packet.

Reserved for the Client ID. Must be set to 0x00.

Specifies kinds of data output to the Reverse Link Data
Packets field.

Specifies Reverse Link Data transfer rate.

Specifies the total number of bytes that are allocated
for Turn-Around 1 (X).

Specifies the total number of bytes that are allocated
for Turn-Around 2 (Y).

Used to detect byte errors in the Packet Length to the
Turn-Around 2.

Ensures that all MDDI_Data signals are at a logic-zero
level for a sufficient time to allow the client to begin
recovering clock using only MDDI_Stb.

First turnaround period. The number of bytes specified
by the Turn-Around 1 Length parameter is allocated to
allow the MDDI_Data line drivers in the client to enable
before the line drivers in the host are disabled.

A series of data packets transferred from the client to
host. The client sends Filler Packets as if it drove
MDDI_Data lines at a logic-zero level when it has no
data to send to the host.

Figure 89 Reverse Link Encapsulation Packet
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Turn-Around 2 X bytes
(Y byte)
n-7 | All Zero 2 8 bytes < Ensures that all MDDI_Data signals are at a logic-zero

level for a sufficient time to allow the client to begin
recovering clock using both MDDI_Data0 and
MDDI_Stb.

Figure 90 Reverse Link Encapsulation Packet (continued)
Reverse Link Flags[7:0]
[7:2]: Reserved for future use. These must be set to 0x0.

[1:0]: The host requests the client to transfer the Client Request and Status Packet or the Client Capability
Packet in the Reverse Data Packets Field.

00: Register Read Response

01: Client Capability Packet (+ Register Read Response)

10: (Register Read response +) Client Request and Status Packet

11: Client Capability Packet (+ Register Read Response) + Client Request and Status Packet

If request to read Register Access Packet and this Reverse Link Encapsulation Packet requests Client
Capability Packet or Client Request Status Packet, Client Capability Packet, Register Access Packet, and
Client Request and Status Packet are read in that order.

Reverse Rate Divisor[7:0]

Specifies the number of MDDI_Stb cycles per Reverse Link Data Clock. The R61529 supports the
following setting values.

[7:0]

8’h02: Reverse Data Rate / 2 (Forward Link Data Rate / 4)
8’h04: Reverse Data Rate / 4 (Forward Link Data Rate / 8)
8’h08: Reverse Data Rate / 8 (Forward Link Data Rate / 16)
8’h10: Reverse Data Rate / 16 (Forward Link Data Rate / 32)
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Unlike Forward Link, Reverse Link Data Clock operates at Single Data Rate (SDR: used only on a rising
edge). Reverse Link Data Clock is two times as many as Reverse Rate Divisor[7:0]. Reverse Link Data
Rate depends on Reverse Link Data Clock and the following Interface Types.

Interface Type 1 — reverse data rate = reverse link data clock

Turn-Around 1 Length[7:0]

Specifies the number of bytes required for the MDDI Data drivers in the host to disable their outputs.
Turn-Around 2 Length[7:0]

Specifies the number of bytes required for the MDDI_Data drivers in the host to enable their outputs.
Register Access Packet

Client registers in the client are accessed via the Register Access Packet.

o |1 |2 |3 4 ]5 |6 |7
1| Packetlength 2bytes  —  gpecifies the number of bytes in the packet not
2 including the packet length field.
3 | Packet Type 2 bytes <  Specifies the format of this packet.
aloxo2y
5 | hClient ID 2 bytes < Reserved for the Client ID. Must be set to 0x00.
6|©00
7 | Read/Write Info 2bytes  —  gpecifies the specific packet as either a write, or a
8 read, or a response to a read.
9 | Register Address 4 bytes < Register address.
10
11
12
13 | Parameter CRC 2 bytes < CRC. Used to detect errors.
14
Register Data List X bytes “~  4-byte data that are written to or read from client
(Packet Length - 14bytes) registers.
Register Data CRC 2 bytes < CRC. Used to detect errors.
Figure 91 Register Access Packet
Rev.0.02 August 4, 2010 118

Renesas SP Confidential RenesasSP



R61529 Target Specification

Read/Write Info[15:0]
Specifies the specific packet as either a write, or a read, or a response to a read.

[13:0]: Specifies the number of 32-bit Register Data List items to be transferred in the Register Data List
field.

[15:14]: Read/Write Flag

00: Writes Register Data List field value (32 bits) to registers specified by Register Address field.
Bits[13:0] specify the number of 32-bit register data items that are contained in the Register Data List
field to be written to registers starting at the register specified by the Register Address field.

10: Requests registers of addresses specified by Register Address field. Bits[13:0] indicate the number of

items register read is requested according to Register Address field. Register Data List field should be
set to 0 bytes.

11: Indicates that the packet is data read according to request that [15:14] = 0. The Register Data List
field contains addresses and read data of registers corresponding to the first Register Data List item.
Bits[13:0] indicate the number of 32-bit register data items that have been read from registers
specified by the Register Address field.

01: Reserved for future use. Setting inhibited.
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Video Stream Packet

The R61529 writes image data to Frame memory via Video Stream Packet. The window and Frame
memory addresses are set via Video Stream Packet.

N

o © O N o o H» W DN

24
25
26
27

n-2

n-1

0‘1‘2‘3‘4‘5|6‘7

Packet Length

Pixel Data
(Packet Length - 26 bytes)

Pixel Data CRC

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

X bytes

2 bytes

Specifies the number of bytes in the packet not
including the packet length field.

Specifies the format of this packet.

Reserved for the Client ID. Must be set to 0x00.

Specifies the format of pixel data sent via this packet.

Specifies where pixel data is transferred.

Specifies a column start address in frame memory
access area.

Specifies a row start address in frame memory access
area.

Specifies a column end address in frame memory
access area.

Specifies a row end address in frame memory access
area.

Specifies a column start address that Pixel Data is
written. Not used. Must be set to 0x00.

Specifies a row start address that Pixel Data is written.
Not used. Must be set to 0x00.

Specifies the number of pixels in the Pixel Data Field.
Not used. Must be set to 0x00.

Used to detect byte errors in the Packet Length to
Pixel Count.

Pixel Data

CRC. Used to detect errors.

Figure 92 Video Stream Packet
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Video Data Format Descriptor[15:0]

[15:13]: Specifies the format of each Pixel Data.

[12]: Specifies whether the Pixel Data is packed or unpacked (how redundant bits are packed in bytes in
Pixel Data transfer).

0: Each pixel in the Pixel Data field is byte-aligned with an MDDI byte boundary. (The Pixel Data is

unpacked)

1: Each pixel in the Pixel Data is packed up against the previous pixel leaving no unused. (The Pixel Data

is packed)

[11:0]: Specifies the number of bits per R pixel (by [11:8]), the number of bits per G pixel (by [7:4]), and
the number of bits per B pixel (by [3:0]).

Table 34
[15:13] [12] [11:8] [7:4] [3:0] Format
000 — — — Monochrome format (Setting inhibited)
001 — — — Color map format (Setting inhibited)
010 0x5 0x6 0x5 16bpp (Packed) RGB format (R:G:B=5:6:5)
0x6 0x6  0x6 18bpp (Packed) RGB format (R:G:B=6:6:6)
0x8 0x8 0x8 24bpp RGB format (R:G:B=8:8:8)
011 — — — YUV422 format (Setting inhibited)
100 — — — Bayer format (Setting inhibited)
Notes: 1. Video Stream Packet of the R61529 supports Forward Link, not Reverse Link. Read data from frame

memory via Register Access Packet.
2. Do not send YUV data in RGB format.

Rev.0.02 August 4, 2010
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MDDI byte n MDDI byte n+1 MDDI byte n+2
0:1:2:3:4:5:6:7[0:1:2:3:4:5:6:7 i1i2:3:4:5:6:7
0‘1‘2‘3‘4 0|1‘2 3‘4‘5 0‘1‘2‘3‘4 ‘1‘2‘3‘4 0‘1‘2

Packed
16b Pixel1 Pixel1 Pixel1 Pixel2 Pixel2
pp

Blue Green Red Blue Cie
0|1‘2‘3|450‘1|2‘3‘450|1|2|3 ‘5 0|1‘2 3|4‘5

Packed

Pixel1 Pixel1 Pixel1 Pixel2

18bpp

Blue Green Red Blue
of1]2]a]a]s]e|7|o|1]2]3]4]s]e][7]0]1]2]3]4]5]e]7

Packed
Pixel1 Pixel1 Pixel1
24bpp
Blue Green Red
Figure 93
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Pixel Data Attributes[15:0]

[15]: Indicates that the pixel in the Pixel Data field is the last pixel in a frame of data when bit 15 is set to 1.
[14]: Reserved for future use and must be set to 0.

[13:12]: Specifies a method for writing transparent data. (This is not used. Set to 00)

[11:8]: Specifies an alternate display number. (This not used. Set to 00)

[7:6]: Specifies the destination locations to which the Pixel Data is written. (The data is written to frame
memory. Set to 00)

[5]: Specifies that the Pixel Data is consecutive Frame Data of the Pixel Data that has been transferred.
0: X Left Edge, Y Top Edge, X Right Edge, Y Bottom Edge, X Start, and Y Start are enabled.
1: X Left Edge, Y Top Edge, X Right Edge, Y Bottom Edge, X Start, and Y Start are disregarded.
[4]: Specifies whether the Pixel Data is camera data or display data. (The data is display data. Set to 0)
[3]: Specifies whether the Pixel Data is Alternate Pixel Format or not. (Usual format is used. Set to 0)

[2]: Specifies whether the Pixel Data supports an interlace format or not. (Interlace format is not supported.
Set to 0)

[1:0]: Specifies a method for transferring the Pixel Data. (Stereo image is not supported. Set to 11)
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Windowless Video Stream Packet

The Windowless Video Stream Packet is a modification of the standard Video Stream Packet, however it
removes the X and Y coordinates from the packet. This packet type assumes that full screen updates are
always occurring and therefore there is no need for the window information. Bits[15:14] in the Pixel Data
Attributes field are used to indicate the vertical synchronization of data (VSYNC) and each packet is
assumed to be the width of the update region (HSYNC).

o[1]2|3]4a]s]6]7
L Packetlength 2 bytes Specifies the number of bytes in the packet not
2 including the packet length field.
3 Packet Type 2 bytes Specifies the format of this packet.
s | oxte)
5 bClient ID 2 bytes Reserved for the Client ID. Must be set to 0x00.
6 | ©ox00)
7 Video Data Format Descriptor 2 bytes Specifies the format of pixel data sent via this packet.
g [
9 Pixel Data Attributes 2 bytes Specifies where pixel data is transferred.
I
11 Pixel Count 2 bytes Specifies the number of pixels in the Pixel Data Field.
2
woy o Parameter CRC 2 bytes Used to detect byte errors in the Packet Length to
14 Pixel Count.
Pixel Data X bytes Pixel Data
(Packet Length - 14 bytes)
Pixel Data CRC 2 bytes CRC. Used to detect errors.
Figure 94
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Video Data Format Descriptor[15:0]
[15:13]: Specifies the format of each Pixel Data.

[12]: Specifies whether the Pixel Data is packed or unpacked (how redundant bits are packed in bytes in
Pixel Data transfer).

0: Each pixel in the Pixel Data field is byte-aligned with an MDDI byte boundary. (The Pixel Data is
unpacked)

1: Each pixel in the Pixel Data is packed up against the previous pixel leaving no unused. (The Pixel Data
is packed)

[11:0]: Specifies the number of bits per R pixel (by [11:8]), the number of bits per G pixel (by [7:4]), and
the number of bits per B pixel (by [3:0]).

Table 35
[15:13] [12] [11:8] [7:4] [3:0] Format

000 — — — — Monochrome format (Setting inhibited)

001 — — — — Color map format (Setting inhibited)

010 1 0x5 0x6 0x5 16bpp (Packed) RGB format (R:G:B=5:6:5)
1 0x6 0x6  0x6 18bpp (Packed) RGB format (R:G:B=6:6:6)
1 0x8 0x8 0x8 24bpp RGB format (R:G:B=8:8:8)

011 — — — YUV422 format (Setting inhibited)

100 — — — Bayer format (Setting inhibited)

Note: Video Stream Packet of the R61529 supports Forward Link, not Reverse Link. Read data from frame memory via
Register Access Packet.

Pixel Data Attributes[15:0]

[15:14]: Toggles VSYNC and HSYNC.

10: Changes VSYNC from non-active level to active level. HSYNC is toggled from non-active level for a
certain period.

01: Returns VSYNC to non-active level if it is active level. VSYNC is returned to non-active level.
HSYNC is toggled from non-active level for a certain period.

00: Not changes VSYNC and HSYNC.
11: Setting inhibited.

[13:12]: Specifies a method for writing transparent data. (This is not used. Set to 00)
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[11:8]: Specifies an alternate display number. (This not used. Set to 00)

[7:6]: Specifies the destination locations to which the Pixel Data is written. (The data is written to frame
memory. Set to 00)

[5]: Specifies that the Pixel Data is consecutive Frame Data of the Pixel Data that has been transferred.

0: X Left Edge, Y Top Edge, X Right Edge, Y Bottom Edge, X Start, and Y Start are enabled. (Setting
inhibited)

1: X Left Edge, Y Top Edge, X Right Edge, Y Bottom Edge, X Start, and Y Start are disregarded. (Set
bit[5] to 1)

[4]: Specifies whether the Pixel Data is camera data or display data. (The data is display data. Set to 0)
[3]: Specifies whether the Pixel Data is Alternate Pixel Format or not. (Usual format is used. Set to 0)

[2]: Specifies whether the Pixel Data supports an interlace format or not. (Interlace format is not supported.
Set to 0)

[1:0]: Specifies a method for transferring the Pixel Data. (Stereo image is not supported. Set to 11)

MDDI byte n MDDI byte n+1 MDDI byte n+2
0i1i2i3i4i5i6:7|0i1i2i3:4i5:i6:7|0:i1:2:3i4i6i6:7
0‘1‘2‘3‘4 0|1‘2 3‘4‘5012‘34 0‘1‘2‘3‘4 0‘1‘2

Packed
Pixel1 Pixel1 Pixel1 Pixel2 Pixel2
16bpp Green

Blue Green Red Blue
0‘1‘2‘3‘450‘1|2‘3‘450‘1‘2‘3 4‘5 0‘1‘2 3‘4‘5

Packed

Pixel1 Pixel1 Pixel1 Pixel2

18bpp

Blue Green Red Blue
0|1‘2‘3|4|5 6|7 0‘1‘2‘3 4‘5‘6‘7 0‘1 2|3‘4‘5|6‘7

Packed
Pixel1 Pixel1 Pixel1
24bpp
Blue Green Red
Figure 95
Rev.0.02 August 4, 2010 125

Renesas SP Confidential RenesasSP



R61529

Target Specification

Client Capability Packet

The Client Capability Packet informs the host of the capabilities of the client so it can configure the host-to-
client link in an optimum manner. The host can request the client to transmit this packet to the host client

via the Reverse Link Flags in the Reverse Link Encapsulation Packet.

-

© 0 N O 0 >~ W N

- A A
N = O

13

14

15

16

17
18
19
20
21
22
23
24
25
26

o [1 ]2 ]34 |5 |6 |7

Packet Length

(0x4A)

Packet Type

Interface Type Capability (0x01)

Number of All Displays (0x00)

Post-calibration Data Rate Capability

(0x17C)

Bitmap Width

(0x13F)

Bitmap Height

(0x1DF)

Display Window Width

(0x13F)

Display Window Height

(Ox1DF)

Color Map Size

(0x0000)

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

1 byte

1 byte

2 bytes

2 bytes

2 bytes

2 bytes

2 bytes

4 bytes

Specifies the number of bytes in the packet not
including the packet length field.

Specifies the format of this packet.

Reserved for the Client ID. Not used. Returns 0x00.

Specifies the minimum protocol version used by the
client. Must be set to 1 or more.

Specifies the minimum protocol version that the client
can use.

Specifies the maximum data rate the client can receive
on each data pair on the forward MDDI link prior to
performing forward link skew calibration. The rate is
specified as the number of million bits per second
(Mbps).

Specifies the interface types that are supported on the
forward and reverse links.

Specifies the number of alternate displays supported
by the client. Not used. Returns 0x00.

Specifies the maximum data rate the client can receive
on each data pair on the forward MDDI link after
performing forward link skew calibration. The rate is
specified as the number of million bits per second
(Mbps).

Specifies the width of the bitmap of frame memory in
the client expressed as the number of pixels.

Specifies the height of the bitmap of frame memory in
the client expressed as the number of pixels.

Specifies the width of the display window in the client
as the number of pixels.

Specifies the height of the display window in the client
expressed as the number of pixels.

Specifies the number of available color map tables in
the client. Not used. Returns 0x00.

Figure 96 Client Capability Packet
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27

28

29 CoIorMap RGB W'dth 7777777777777777777777 2 bytes Specifies the number of bits of the red, green, and blue

30 | (0x00) color components that is used in the color map display
mode. Not used. Returns 0x00.

31 - Specifies the number of bits of resolution that can be

RGB Capability 2 bytes displayed in RGB format.

32 | (0x8888)

33 Monochrome Capability (0x00) 1 byte Specifies the number of bits of resolution that can be
displayed in monochrome format. Not used. Returns
0x00.

34 | Reserved 1(0x00) 1 byte Reserved for future use. Not used. Returns 0x00.

35| YCbCrCapabilty 2 bytes Specifies the number of bits of resolution that can be

36 | (0x00) displayed in Y Cb Cr format. Not used. Returns 0x00.

37 BayerCapablIlty ____________________________ 2 bytes Specifies the number of bits of resolution, pixel group,

38 | (0x00) and pixel order that can be displayed in Bayer format.
Not used. Returns 0x00.

39 | Reserved 2 2 bytes Reserved for future use. Not used. Returns 0x00.

40 | (0x00)

41 | Client Feature Capability 4 bytes

-------------------------------------------- Capabilities supported by the client.

42 | (0x4C0100)

43

44

45 | Max Video Frame Rate (0x3C) (TBD.) 1 byte = . . .
Specifies the maximum video frame update capability
of the client in frames per second. The host needs to
update the image at a rate less than or equal to the
value specified in this field. .

46 | Min Video Frame Rate (0x00) 1 byte " . . -
Specifies the minimum video frame update capability
of the client in frames per second. The host needs to
update the image at a rate greater than or equal to the
value specified in this field. .

47 M|nSubframe B_e_\t_e_ ________________________ 2 bytes Specifies the minimum sub-frame rate in frames per

48 | (0x01) second.

49 | Audio Buffer Depth 2 bytes Specifies the depth of the elastic buffer in the client

50 | o dedicated to each audio stream. Not used. Returns

(0x00) 0x00.
51 | Audio Channel Capability 2 bytes Audio channels are supported by the client. Not used.
52 | (0x00) Returns 0x00.

Figure 97 Client Capability Packet (continued)
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53 AudloSampIe Rate Capablllty _______________ 2 bytes Contains a set of flags that indicate the audio sample

54 | (0x00) rate capability of the client. Not used. Returns 0x00.

55 | Audio Sample Resolution (0x00) 1byte Specifies the number of bits per audio sample that
must be sent to the client in an Audio Stream Packet.
Not used. Returns 0x00.

56 | Mic Audio Sample Resolution (0x00) 1byte Specifies the number of bits per audio sample that the
Mic must send to the host in an Audio Stream Packet.
Not used. Returns 0x00.

57 | Mic Sample Rate Capability 2 bytes Specifies the number of bits per audio sample that the

(0x00) Mic must send to the host in an Audio Stream Packet.
""""""""""""""""""""""" Not used. Returns 0x00.

58

59 | Keyboard Data Format (0x00) 1byte Specifies whether a keyboard is connected to the client
system and the type of keyboard that is connected. Not
used. Returns 0x00.

60 | Pointing Device Data Format (0x00) 1byte Specifies whether a pointing device is connected to the
client system and the type of keyboard pointing device
that is connected. Not used. Returns 0x00.

61 | Content Protection Type 2 bytes A set of flags to indicate the type of digital content

(0x00) protection that is supported by the client. Not used.

62 Returns 0x00.

63 Merame 7777777777777777777777777777777777 2 bytes 3-character ID of manufacturer. Not used. Returns

64 | (0x00) 0x00.

65 | Product Code 2 bytes Product code assigned by the display manufacturer.

66 | (0x1529)

67 | Reserved 3 2 bytes Reserved for future use. Not used. Returns 0x00.

68 | (0x00)

69 | Serial Number 4 bytes Specifies the serial number of the display. Not used.

70 | (0x0000) Returns 0x00.

71

72

73 | Week of Mfr (0x00) 1 byte Defines the week of manufacture of the display. Not
used. Returns 0x00.

74 | Year of Mfr (0x00) 1 byte Defines the year of manufacture of the display. Not
used. Returns 0x00.

75 | CRC 2 bytes CRC. Used to detect errors.

76

Figure 98 Client Capability Packet (continued)
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Interface Type Capability[7:0]

A bit set to 1 indicates that the specified interface type is supported, and a bit set to 0 indicates that the
specified interface type is not supported. All hosts and clients must support at least Type 1 on the forward
and reverse links.

[0]: Type 2 is supported on the forward link. (Not used. Returns 0)
[1]: Type 3 is supported on the forward link. (Not used. Returns 0)
[2]: Type 4 is supported on the forward link. (Not used. Returns 0)
[3]: Type 2 is supported on the reverse link. (Not used. Returns 0)
[4]: Type 3 is supported on the reverse link. (Not used. Returns 0)
[5]: Type 4 is supported on the reverse link. (Not used. Returns 0)
[7:6]: Reserved for future use. Returns 0.

RGB Capability[15:0]

The number of bits of resolution that can be displayed in RGB format is specified. A bit set to 1 indicates
that the specified resolution is supported, and a bit set to 0 indicates that the specified resolution is not
supported.

[3:0]: Specifies the maximum number of bits of blue in each pixel.
[7:4]: Specifies the maximum number of bits of green in each pixel.
[11:8]: Specifies the maximum number of bits of red in each pixel.
[13:12]: Reserved for future use. Returns 0xO0.
[14]: Specifies whether the client supports unpacked RGB format.
1: The client supports unpacked RGB format.
0: The client does not support unpacked RGB format.
[15]: Specifies whether the client supports packed RGB format.
1: The client supports packed RGB format.
0: The client does not support packed RGB format.

In unpacked format, each pixel in the Pixel Data field is transferred with unused bits that occur in Pixel
Data transfer left. In packed format, each pixel in the Pixel Data is transferred without leaving unused bits.
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Client Feature Capability[31:0]

Whether specific features in the client are supported is specified. A bit set to 1 indicates the capability is
supported, and a bit set to 0 indicates the capability is not supported.

Whether specific features in the client are supported is specified. A bit set to 1 indicates the capability is
supported, and a bit set to 0 indicates the capability is not supported.

[0]: The Bitmap Block Transfer Packet. (Not used. Returns 0)

[1]: The Bitmap Area Fill Packet. (Not used. Returns 0)

[2]: The Bitmap Pattern Fill Packet. (Not used. Returns 0)

[3]: The Read Frame Buffer Packet. (Not used. Returns 0)

[4]: The Transparent Color and Mask Setup Packet. (Not used. Returns 0)
[5]: Audio data in unpacked format. (Not used. Returns 0)

[6]: Audio data in packed format. (Not used. Returns 0)

[7]: Reverse-link video stream data from a camera. (Not used. Returns 0)

[8]: The client has the ability to receive a full line of pixel data and ignore display addressing as specified
by bit 5 of the Pixel Data Attributes field of the Video Stream Packet, and the client can also detect
frame sync or end of video frame data via bit 15 of the Pixel Data Attributes field.

[9]: The Display Power State Packet. (Not used. Returns 0)

[10]: Display power state 01 defined by the Power State field of the Display Power State Packet. (Not used.
Returns 0)

[11]: The client is connected to a pointing device and can send the Pointing Device Data Packet. (Not used.
Returns 0)

[12]: The client is connected to a keyboard device and can send the Keyboard Data Packet. (Not used.
Returns 0)

[13]: The client can set audio or video parameters supported by the VCP Feature Packets. (Not used.
Returns 0)

[14]: The client can write pixel data to the offline display frame buffer. (Not used. Returns 0)

[15]: The client can write pixel data to the display frame buffer currently being used to refresh the display
image. (Not used. Returns 0)

[16]: The client can write pixel data to all display frame buffers via a single Video Stream Packet. (Not
used. Returns 0)

Rev.0.02 August 4, 2010 130

Renesas SP Confidential RenesasSP



R61529 Target Specification

[17]: The Request Specific Status Packet. (Not used. Returns 0)
[18]: The Round-Trip Delay Measurement Packet. (Not used. Returns 0)
[19]: The Forward Link Skew Calibration Packet. (Available. Returns 1)

[20]: The client can respond to Valid Status Reply List Packet according to Request Specific Status Packet.
(Not used. Returns 0)

[21]: The client can use the Bitmap Block Transfer Packet, Bitmap Area Fill Packet, and Bitmap Pattern
Fill Packet. (Not used. Returns 0)

[22]: The Register Access Packet. (Available. Returns 1)

[23]: The client can decode enhanced Video Stream Packets. (Not used. Returns 0) This packet includes
the Windowless Video Packet as well as the Flexible Video Stream Packet.

[24]: The Enhanced Reverse Encapsulation Packet. (Not used. Returns 0)
[25]: The client can freeze a state. (Not used. Returns 0)

[31:26]: Reserved for future use. Returns 0x0.
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Client Request and Status Packet

This packet contains the minimum information including error and status needed so that the host can
configure the host-to-client link in an optimum manner. The client sends this packet as the first packet
when the host requests the Reverse Link Encapsulation Packet or Enhanced Reverse Link Encapsulation
Packet. This packet is required by the host via the Reverse Link Flags in the Reverse Link Encapsulation

Packet.
o |1 |2 ]3[4 ][5 |6 |7

1 | Packet Length 2 bytes Specifies the number of bytes in the packet not

2 including the packet length field.

3 | Packet Type 2 bytes Specifies the format of this packet.

4 | (0x46)

5 | hClient ID 2 bytes Reserved for the Client ID. Not used. Returns 0x00.

6 | (0x00)

7 | Reverse Link Request 2 bytes Specifies the number of bytes the client needs in the

s | reverse link in the next sub-frame to send information
to the host.

9 | CRC Error Count 1bytes Indicates the number of CRC errors that have occurred
since the last Client Request and Status Packet is
sent. The number is reset to 0 each time this packet is
sent. Returns 255 if the number of CRC errors
exceeds 255.

10 | Client Status (0x00) 1bytes A group of flags that indicates the current status of the

client device. Not used. Returns 0x00.

11 | Client Busy Flags 2 bytes A set of busy flags to indicate that the client is
(OXFFFF) performing a specific function and is not r.eady to
............................................ accept another packet related to that function. Not

12 used. Returns OxFFFF.

13 | CRC 2 bytes CRC. Used to detect errors.

14

Figure 99
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Client Status[7:0]

[0]: Indicates that there has been a change in the capability of the client. This could be due to the user
connecting a peripheral device such as a microphone, keyboard, or display, or some other reason.

1: Capability has changed. Examine the Client Capability Packet to determine the new client
characteristics.

0: Capability has not changed since the last Client Capability Packet was sent.

[1]: Indicates that the client device has detected an error in processing a packet since the last Client
Capability Packet was sent.

[7:2]: Reserved for future use. Returns 0x0.
Client Busy Flags[15:0]

A set of busy flags to indicate that the client is performing a specific function and is not ready to accept
another packet related to that function. A bit set to 1 indicates that the particular function is currently being
performed by the client and the related function in the client is busy and returns 1. A bit set to 0 indicates
that the related function in the client is ready and returns 0. The client must always return a busy status (bit
set to 1) for all functions that are not supported in the client.

[0]: Bitmap block transfer function is busy.
[1]: Bitmap area fill function is busy.
[2]: Bitmap pattern fill function is busy.

[3]: The graphic subsystem is busy performing an operation that requires use of the frame buffer in the
client.

[15:4]: Reserved for future use. Returns OXFFF.
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Perform Type Handoff Packet

The Perform Type Handoff Packet is a means for the host to command the client to handoff interface type
on forward link and reverse link. The host and the client must switch to the specified interface type on
forward link and reverse link immediately after this packet is sent. Then, a new interface setting is enabled

from a packet to be sent next.

ol 1]2]3]a]s]6]7
1 Packet Length 2 bytes
, [
3 Packet Type 2 bytes
4 |@o@p)
5 Interface Type (0x9) 1 byte
6 Reversed 1 1 byte
7 | Delay Filler 16 bytes

(0x00)
23 | CRC 2 bytes
24

Figure 100

Interface Type[7:0]

[2:0]: Defines the interface type to be used on the forward link:
001: Handoff to Interface Type 1.
010: Handoff to Interface Type 2. (Not supported. Do not use)
011: Handoff to Interface Type 3. (Not supported. Do not use)
100: Handoff to Interface Type 4. (Not supported. Do not use)

[5:3]: Defines the interface type to be used on the reverse link.
001: Handoff to Interface Type 1.
010: Handoff to Interface Type 2. (Not supported. Do not use)
011: Handoff to Interface Type 3. (Not supported. Do not use)
100: Handoff to Interface Type 4. (Not supported. Do not use)

[7:6]: Reserved for future use. Must be set to 0x00.

Specifies the number of bytes in the packet not
including the packet length field. (Type 1: 16h)

Specifies the format of this packet.

Confirms the new interface type to use.
Reserved for future use. Not used. Returns 0x00.

Allow sufficient time for the client to prepare to switch
over to use the new interface type setting. Set data to
0x00.

CRC. Used to detect errors.
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Delay Filler

The purpose of this field is to allow sufficient time for the client to prepare to switch over to use the new
interface type setting. The number of bytes in this field always results in it being 64 MDDI_Stb cycles in
length. The length of the Delay Filler field is based on the interface type setting of the forward link as
follows:

Forward Link Interface Type 1 — Delay Filler is 16 bytes.

MDDI Command Setting

When transferring a MIPI command that does not include a parameter, follow the setting below.

Table 36

Register Access Packet Parameter Register Setting
Read/Write Info[15:0] 0 x 0000

Register Address[31:0] 24’h000000+CMDI7:0]
Register Data (1)[31:0] 32’h00000000

When transferring a MIPI command that includes a parameter, follow the setting below. When transferring
MIPI commands, Register Access Packet is needed to send several times.

Table 37

Register Access Packet Parameter Register Setting
Read/Write Info[15:0] 0 x 000n

Register Address[31:0] 24’h000000+CMDI[7:0]
Register Data(1)[31:0] 24’h000000+PRM(1)[7:0]
Register Data(n)[31:0] 24’h000000+PRM(n)[7:0]
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Shutdown Mode Setting

The R61529’s Client MDDI supports Shutdown setting to bring the R61529 to the standby state to save
power consumption during Hibernation.

By setting DSTB = 1 and sending Shutdown Packet, MDDI enters the Hibernation state. The Client
MDDTI’s standby power requirement can be reduced while MDDI Link is maintained in the Hibernation
state.

In Shutdown mode, the R61529 halts operation other than maintaining Hibernation state. In canceling
Shutdown mode, execute HWRESET or input “Low” pulse 6 times from CSX pin. After canceling
Shutdown mode, cancel the Hibernation state by Host-initiated Wake up.

For Shutdown Mode setting sequence, see “Deep Standby Mode / Shutdown Mode (MDDI) On/Off
Sequence.”

In Shutdown mode, command setting and Frame memory data are not retained and they must be reset after
canceling the Hibernation state.

When setting and canceling the Hibernation state, follow the sequence as specified in the MDDI
specifications by VESA.

Shutdown Packet
DSTB=1

(1)DSTB=0
(2) shutdown Packet !

Link Hibernation

MDDI/LCD

MDDI
Shutdown

hibernation

Host Initiated wakeup CSXx6
or HWRESET

Figure 101 State Transitions in Shutdown Mode
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CRC Error Detection Mode Setting

CRC error detection mode can be set by command. When this mode is set, CRC error is detected and an
output level of the DOUT pin is set to “High.”

Table 38 CRC Error Detection Mode Setting

Command Description

MDCRC Enables CRC error detection mode.

Detection is temporarily halted. Setting CRCSTP sets an output level of the

CRCSTP DOUT pin to “Low”. CRCSTP is used to clear detection signal.

CRC error occurs
MDDI input _

MPDI Data(+/-) (XXX XX XXX X O IO
MBDIBatage, € XX L X X OC 0 X X O X XD
DOUT | L

When CRC error is detected, an output
level of the DOUT pin is set to “High.”

When detection is halted, an output
level of the DOUT pin is set to “Low.”

Figure 102
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MDDI Moving Picture Interface

The R61529 supports TE interface to display moving picture in MDDI operation. Select either one
according to the configuration of the system. By transferring data according to the following sequences,
the R61529 can display moving picture via MDDI without tearing.

The Client MDDI supported by the R61529 adopts 2-frame data transfer format when writing moving
picture data. By synchronizing the moving picture data rewrite operation via MDDI with the frame mark
signal from the R61529 (TE), the R61529 can display moving picture via MDDI without tearing.

The output position of TE signal can be changed in units of lines. The output cycle of TE signal can also
be changed in units of frames. Make these settings according to the MDDI transfer speed and data rewrite

cycle.

In combination with the Hibernation setting, moving picture can be displayed via MDDI-TE with low
power consumption.

B.B. - TE R61529

IA.P.P.
MDDI_Data0- DATAON
MDDI_Stb0+ STB_CLKP
I O © © © © Gl

Figure 103
Display refresh rate 60Hz
480 lines + E—

LCD driver Display MDDI write MDDI write

Data
frame memory | peog
operation

tine :
I:D Dlsplay data read r"llml Display data reed |'|'| IED[ Display data read ﬂm‘ Display data read ‘Tllml Display data read Dwspley data read |

— 1— t host-detect<1ms

f Data rewrite enable period

Image display :
o | IEl
TE
(FMARKMode)
| Host-Initiated Wake-Up or | Host-Initiated Wake-Up or
Client-Initiated Wake-Up Hibernation Client-Initiated Wake-Up
MDDI |2 | 2 | Video Streem Packet (Frame B) ‘5: :1. | 2 | Video Streem Packet (Frame 8] |E|
Figure 104
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MDDI Mobile Display System

Main
Panel

pmmmm e LCM __
H Hinge T
ost IOVCCH, IOVCC2=VCl H
System END | R61529
I
al
MDDI(Stb+/-) i
MDD '] moDI .
Host MDDI(Data0+/-) V| client $1-8960
SO SO0 VCOM
'
'
i G1-G480
(R
RESX A
TE _note2) 1+ |[Interface
CSX notel) | I Pins
i
1l
'
'K
W o _
L ——

Figure 105 R61529 MDDI Mobile Display System Configuration Example

Notes: 1.The CSX pin is used exclusively for the signal to cancel shutdown mode in MDDI operation.
While not using Shutdown mode, the CSX pin does not have to be connected to the Host System.

2.Use TE signal as the reference signal for moving picture display according to the configuration of

system.

3.The R61529 does not support the logic output ports to control peripheral devices and sub-display

interface.
Method for Switching between MDDI and System Interface

Interface mode change

1M3-0 >

N
N

Serial interface
(I*C, MIPI DBI Type C)

Wait time 1ms min.
“+—»

Wait time 1ms min.
“«>

Interface MDDI S Serial interface or bus interface

Set hibernation.

W

Exit hibernation.

Figure 106

Rev.0.02 August 4, 2010 139
Renesas SP Confidential

RenesasSP



R61529 Target Specification

Forward Link Synchronization

The client must synchronize with the forward link in order to reliably receive all packets sent by the host.
The following figure is a state diagram of the process the client must perform to achieve synchronization.

AQUIRING-SYNC -
STATES -7

-
-
-

-7 IN-SYNC
STATES

found one
sync frame:
State 2

cond 4

Power-up reset
(from any state)

no sync
(fall back
to Type-l)
State 1

eond 2 cond 1

cond 3
(from any state)
one sync
error
State 4

cond 2

cond 1 = packet with goad CRC

cond 2 = bad CRC in any packet

cond 3 = received link shutdown packet
cond 4 = found eync pattern

MDDI Forward Link Synchronization

Figure 107
1. State 1: no sync
(1) The client starts in the “no sync” state after power-up reset or Link Shutdown Packet.
(2) The client searches for the unique word in the Sub-frame Header Packet.
(3) When the unique word is found, the client saves the Sub-frame Length field.
* The client does not check the CRC on the first sub-frame header packet that was detected.

(4) The sync state progresses to “found one sync sub-frame.”
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2. State 2: found one sync frame

(1) From all states other than “no sync”, if a packet with a good CRC is detected then the state progresses to
the “in-sync” state.

(2) If the CRC in any packet is not correct, then the state progresses to the “no sync” state along the
appropriate path indicated in the state diagram.

3. State 3: in-sync

(1) If a packet with a good CRC is detected, the state progresses to the “in-sync” state.

(2) If the CRC in any packet is not correct, the state progresses to the “one sync error” state.
4. State 4: one sync error

(1) If a packet with a good CRC is detected, the state progresses to the “in-sync” state.

(2) If the CRC in any packet is not correct, the state progresses to the “two sync error” state.
5. State 5: two sync error

(1) If a packet with a good CRC is detected, the state progresses to the “in-sync” state.

(2) If the CRC in any packet is not correct, the state progresses to the “no sync” state.

* From all state other than “no sync”, if a packet with a good CRC is detected then the state progresses
to the “in-sync” state.

* If the CRC in any packet is not correct, then the state progresses to the “no sync” state along the
appropriate path indicated in the state diagram.

* In the “no sync” state, all packets others than Sub-frame Header Packet are disregarded.

* Client Request and Status Packet can read the number of CRC errors and counts up to 255. The error
count is reset after the Client Status and Request Packet reads.
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Active Refresh Mode

Vertical Sync
0 1
A A A
VS Invisible image
\ 4
VBP
A4
Y e
Visible image
VP
VAdr
A4
3
VFP
A4 \ 4
1
Horizontal Sync g
< HP >
Figure 108
Table 39 Example of Vertical Display Timing Setting
Item Symbol Condition Unit Min. Typ. Max. Notes
Vertical cycle VP line 408 496 736
Vertical low pulse width VS line 1 2 4
Vertical front porch VFP line 4 8 128
Vertical back porch VBP line 4 8 128
Vertical data start point - VBP line 4 8 128
Vertical blanking period VBL VBP+VFP line 8 16 256
Vertical active area Vadr line 240 480 480
Table 40 Example of Horizontal Display Timing Setting
Item Symbol Condition Unit Min. Typ. Max. Notes
Horizontal front porch HFP ByteClock 600
Horizontal data start point - HS+HBP ByteClock 3
Horizontal active area Hadr Pixel 320 320 320

Note: fByteClock = (1/2) * fMDDICLK. fByteClock = frequency of ByteClock
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Display Pixel Interface (DPI)

DPI

In Display Pixel Interface (DPI) operation, display operation is in synchronization with synchronous signals
VSYNC, HSYNC, and PCLK. Video data is directly output as display data without being written to frame
memory. In DPI operation, front porch period (FP), back porch period (BP), and display period (NL) must
be made. Command must be transferred via DBI Type C serial interface. DPI and DSI/MDDI cannot be
selected simultaneously.

VSYNC DE(V)

VsyncI:l r
(V/:1=] ki Back porch period (BP)

VAdr Display area
Display period (NL)

VFP | Front porch period (FP)
l-lsynch _HBP HAdr kD HFP .
1t
HSYNC
PCLK |||| |||| ||||
DE(H) I I
DB[23:0]
Figure 109
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Table 41 Display Timing Setting Example (TBD)

Parameters Symbols Min. Typ. Max. Step Unit
Horizontal Synchronization Hsync 2 10 16 1 PCLKCYC
Horizontal Back Porch HBP 2 20 - 1 PCLKCYC
Horizontal Address HAdr - 320 - 1 PCLKCYC
Horizontal Front Porch HFP 2 10 - 1 PCLKCYC
Vertical Synchronization Vsync 1 2 4 1 Line
Vertical Back Porch BP 4 8 128 1 Line
Vertical Address VAdr 400 480 480 1 Line
Vertical Front Porch VFP 4 8 128 1 Line

Note:

18-Bit DPI

Typical values are setting example when used with panel resolution QVGA (320RGB x 480), clock frequency 10.7
MHz and frame frequency about 60 Hz.

18-bit DPI can be used when set_pixel format (3Ah) D[6:4]=3"h6. Images are displayed in synchronization
with synchronous signals VSYNC, HSYNC, and PCLK. 18-bit RGB data (DB[21:16], DB[13:8], and
DBJ5:0]) are transferred in synchronization with data enable signal (DE) and display operation. Only
system interface (DBI Type C or I°C) can be used to set commands.

3AR D64=3h6

> VSYNC
» HSYNC
Host > PCLK  R61529
» DE
< » DB[21:16], DB[13:8], DB[5:0]
18
7}777 DB[23:22], DB[15:14], DB[7:6]
Figure 110
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24-Bit DPI

24-bit DPI can be used when set_pixel format (3Ah) D[6:4]=3"h7. Images are displayed in synchronization
with synchronous signals VSYNC, HSYNC, and PCLK. 24-bit RGB data (DB[23:0]) are transferred in

synchronization with data enable signal (DE) and display operation. Only system interface (DBI Type C or
I’C) can be used to set commands.

3Ah D[6:4]=3'h7

VSYNC
HSYNC
PCLK
Host R61529

DE

<. DB[23:0]

24

Figure 111
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Setting Example for Display Control Clock in DPI Operation

The R61529 performs display operation using DPI by internal clock (PCLKD) generated by dividing PCLK
frequency input from system. Set the PCLKD frequency as approximate as possible to frequency of OSC
clock that is a reference clock. OSC clock is generated by dividing oscillation clock (fosc = 14 MHz)
according to DIV[3:0] setting (See description of C1h command). OSC clock equals a reference clock (clk).

PCLKD high period is specified by PCDIVH[3:0] (COh command). PCLKD low period is specified by
PCDIVL[3:0] (COh command). Then, PCLKD frequency is specified.

PCDIVH [3:0]: Specifies the number of PCLK during internal clock PCLKD’s high period in units of 1
clock.

PCDIVL [3:0]: Specifies the number of PCLK during internal clock PCLKD’s low period in units of 1
clock.

Notes: 1.Make sure (PCDIVL = PCDIVH) or (PCDIVL = PCDIVH - 1).

2. Follow a restriction (Number of PCLK in 1H) > (Number of clocks set by RTN) x (PCDIVL +
PCDIVH).

A setting example is shown below. (Frame frequency is 60 Hz)
Resolution

320RGB x 480 lines
Hsync = 10, HFP = 10, HBP =20
VFP =8, VBP =38

Internal Clock
Internal Oscillation Clock: 14MHz
DIVn[3:0] =4’h7 (x 1/12)
RTN[6:0] = 7°h27 (39 clocks)
BP[4:0] = 5’h8
FP[4:0] = 5’h8
NL[5:0] =6’h3B
PCLK
60Hz x (8 + 480 + 8) lines x (10 + 20 + 320 + 10) clocks = 10.72 MHz
OSC clock = fosc /12
10.72 MHz/(14 MHz/12) = 9.19
Set PCDIVH and PCDIVL so that PCLK frequency is divided into 9.

Judging from note 1, PCDIVH][3:0] is 4’h5 and PCDIVL[3:0] = 4’h4.
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DPI Data Format

The R61529 supports 24bpp and 18bpp color formats shown below.

Table 42
DPI color format MIPI Spec. R61529 Sl e e
D[6:4]

24bpp ( 16,777,216-color) Yes Yes 3’h7
18bpp (262,144-color Configuration 1) Yes No -
18bpp ( 262,144-color Configuration 2) Yes Yes 3’h6
16bpp ( 65,536-color Configuration 1) Yes No -
16bpp ( 65,536-color Configuration 2) Yes No -
16bpp ( 65,536-color Configuration 3) Yes No -

Yes: Supported
No: Unsupported

See tables in the next page for connection between host pins and the R61529’s pins.

Rev.0.02 August 4, 2010

147

Renesas SP Confidential

RenesasSP



R61529

Target Specification

(a) 24-Bit Interface

When 24bpp format is selected by set pixel format (3Ah) (D[6:4] = 3°h7), connection between host pins

and the R61529’s pins is shown below.

Host pin |D23|D22|D21|D20 | D19 | D18 | D17 | D16 |D15| D14 |D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R7 |R6 [R5 [R4 | R3 |R2 | R1 | RO [ G7 | G6 | G5 | G4 [ G3 | G2 | G1 | GO [B7 | B6 | B5 | B4 [ B3 | B2 | B1 | BO
ool 1 1 1 1 1 1 R T S S
R61529 pin | D23 | D22 | D21 | D20 | D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 |D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R7 |R6 [R5 [R4 | R3 |R2 | R1 | RO [G7 |G6 | G5 | G4 [G3 | G2 |G1|Go [B7 |B6 |B5| B4 |B3|B2|B1|B0
Figure 112
(b) 18-Bit Interface
When 18bpp format is selected by set pixel format (3Ah) (D[6:4] = 3°h6), connection between host pins
and the R61529’s pins is shown below.
Host pin |D23|D22|D21|D20 | D19 | D18 | D17 | D16 |D15| D14 |D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
R5 | R4 | R3 | R2 | R1 | RO G5 | G4 |G3|G2|G1|Go B5 | B4 | B3 | B2 | B1 | BO
1 1 1 1 1 1 L 2 A L 2 A
R61529 pin | D23 | D22 | D21 | D20 | D19 | D18 | D17 | D16 | D15 | D14 | D13 | D12 |D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
Notused | R5 | R4 | R8 | R2 | R1 | RO | Notused | G5 | G4 | G3 | G2 | G1 | GO | Notused | B5 | B4 | B3 | B2 | B1 | BO
Figure 113
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Extended Format for 24 Bits/Pixel Data in 18-Bit Interface Operation

The R61529 supports a format extended from 18bpp to 24bpp as shown below. A method for extending a

format is set by EPF.

R7|R6 |R5 | R4 | R8|R2| R1| RO |G7|(G6|G5|G4|G3|(G2|G1|GO|B7|B6|B5|B4|B3|B2|B1|B0
2d0pp ElEE|ElS |8 |8 ElQ Db o8t oEg R eS| S
r | ¢ | | ¥ | ¥ | ¥ | x| x| OO0 0|]0|0|0|0|n0| 0| 0|00 |0 |0 |o
18bpp
2nle | |2 (8| =S b L2y |=|e T o IV I SO B =)
BP0\ vl | |||z |® |°|0|o|o|o|c|o|°|°|a|n|a|a|a|a|®|°
(Note 1)
18bpp
O I ) i O o = N [ I R O =i P B =0 i ) S ol = (R
EPF=2'h1 ¥ | || |X | OO0 |0 |0 |0 |0 M |m|m|m|m|m
(Note 2)
e gl lalslelElElelslelalslele|slelzlela|lslelels
Figure 114
Notes: 1. Special processing: R[5:0], G[5:0], B[5:0] = 6’'h3F — 8’hFF

2. Special processing: R[5:0], G[5:0], B[5:0] = 6’h00 — 8’h00
3. Setting EPF to 2’'h3 is prohibited.
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VSYNC Interface

The R61529 supports VSYNC interface, which enables displaying a moving picture without tearing by
synchronizing MIPI DBI Type B interface (8/16/18/24 bits) with frame synchronous signal (VSYNC).

Host R61529
Interface Interface
Block CSX »| csx Block

DCX » DCX
WRX » WRX
RDX »| ROX
VSYNC »| VSYNC
DB[23:0], DB[17:0],
_ | DB[15:0], or DB[7:0] | DB23:0]
RESX »| RESX

Figure 115

The VSYNC interface is selected by setting DM[1:0] = 10. In VSYNC interface operation, the internal
display operation is synchronized with the VSYNC signal. By writing data to the internal RAM at faster
than the calculated minimum speed, it becomes possible to rewrite the moving picture data without
flickering the display and display a moving picture via MIPI DBI Type B interface.

The display operation is performed in synchronization with the internal clock signal generated from the
internal oscillator and the VSYNC signal. The display data is written in the internal RAM so that the
R61529 rewrites the data only within the moving picture area and minimize the number of data transfer
required for moving picture display.

The VSYNC interface has the minimum for RAM data write speed and internal clock frequency, which
must be more than the values calculated from the following formulas, respectively.

OSC clock frequency (fosc) [Hz]
= Frame frequency x (Display lines (NL) + Front porch (FP) + Back porch (BP)) x 26 clocks x
variance

Minimum speed for RAM writing [Hz]
> 320 x (display lines (NL) / {((Back porch (BP) + Display lines (NL) — margin) x 26 clocks) x 1/fOSC
clock frequency}
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Note: When RAM write operation is not started right after the falling edge of VSYNC, the time from the
falling edge of VSYNC until the start of RAM write operation must also be taken into account.

An example of calculating minimum RAM writing speed and internal clock frequency in VSYNC interface
operation is as follows.
[Example]: Base video image display via VSYNC interface

Panel size 320 RGB x 480 lines (NL = 8’hEF: 480 lines)
Total number of lines (NL) 480 lines

Back/front porch 12/4 lines (BP = 4’hC, FP = 4’h4)

Frame frequency 60 Hz

Internal clock frequency (fosc) [Hz]
= 60Hz x (480 + 12 + 4) lines x 26 clocks x 1.1/ 0.9 = 945.7kHz

Notes: 1. When setting the internal clock frequency, possible causes of fluctuation must also be taken into
consideration. In this example, the internal clock frequency allows for a margin of £10% for
variances and guarantee that display operation is completed within one VSYNC cycle.

2. This example includes variances attributed to LSI fabrication process and room temperature.
Other possible causes of variances, such as differences in external resistors and voltage change
are not considered in this example. It is necessary to include a margin for these factors.

Minimum speed for RAM writing [Hz]

> 320 x 480/ {((12 + 480 - 2) lines x 26 clocks) x 1/945.7MHz} = 11.4MHz

Notes: 1. In this example, it is assumed that the R61529 starts writing data in the internal RAM on the
falling edge of VSYNC.

2. There must be at least a margin of 2 lines between the line to which the R61529 has just written
data and the line where display operation on the LCD is performed.

In this example, the RAM write operation at a speed of 11.4MHz or more, which starts on the falling edge
of VSYNC, guarantees the completion of data write operation in a certain line address before the R61529
starts the display operation of the data written in that line and can write video image data without causing
flicker on the display.
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VSYNC RAM
write RC oscillation
[Line] +10%
J Back porch (12 lines) Display ABO | -
operation -
-y FP=2H
r
g RAM write
a 11 4AMH:
B 8
Video image display = Display operation
(480 lines) o
£
0L~ /rmsl
BP=12H *—» 16.67
Front porch (4 lines) i : (60Hz)
VSYNC [ ]

Blank period

Figure 116 Write Operation via VSYNC Interface
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Command List

Table 43 User Command

Tosers | comme | e | WO Ther | S
/Write(W) Requirement

00h nop (¢} 0 Yes Yes

01h soft_reset C 0 Yes Yes

04h read_DDB_start R 5 No Yes

06h get_red_channel R 1 No No

07h get_green_channel R 1 No No

08h get_blue_channel R 1 No No

0Ah get_power_mode R 1 Yes (Bits 6 /;/38/2 only)
0Bh get_address_mode R 1 Yes (Bits 7/6;?/2/0 only)
0Ch get_pixel_format R 1 Yes Yes

0Dh get_display_mode R 1 Yes (Bit \S(e(;nly)
OEh get_signal_mode R 1 Yes Yes

OFh get_diagnostic R 1 Bits 7/6: Yes Yes

_result Bits 5/4: Optional (Bit6 Only)

10h enter_sleep_mode C 0 Yes Yes

11h exit_sleep_mode C 0 Yes Yes

12h enter_partial_mode C 0 Yes Yes

13h enter_normal_mode C 0 Yes Yes

20h exit_invert_mode C 0 Yes Yes

21h enter_invert_mode C 0 Yes Yes

26h set_gamma_curve W 1 Yes No

28h set_display_off C 0 Yes Yes

29h set_display_on C 0 Yes Yes

2Ah set_column_address w 4 Yes Yes

2Bh set_page_address w 4 Yes Yes

2Ch write_memory_start w Variable Yes Yes

2Dh wite_ LUT W Variable Optional No

2Eh read_memory_start R Variable Yes Yes
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Table 44 User Command (Continued)

Operational Command (C) Number Of MIPI DCS R61529
Code (Hex) Command /Read (R) Parameter Type 1 Implementation Note
IWrite(W) Requirement P

30h set_partial_area w 4 Yes Yes

33h set_scroll_area w 6 Yes No

34h set_tear_off (¢} 0 Yes Yes

35h set_tear_on w 1 Yes Yes

Yes Yes

36h set_address_mode w ! (Bits 7-0) (Bits 7/6/5/3/0 Only)

37h set_scroll_start w 2 Yes No

38h exit_idle_mode (¢} 0 Yes Yes

39h enter_idle_mode C 0 Yes Yes

3Ah set_pixel_format w 1 Yes Yes

write_memory
3Ch w Variable Yes Yes
_continue
read_memory
3Eh R Variable Yes Yes
_continue

44h set_tear_scanline 2 Yes Yes

45h get_scanline R 2 Yes Yes

Ath read_DDB_start R 5 Yes b oS

(5" parameter)

A8h read_DDB_continue R Variable Yes No
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Table 45 Manufacturer Command (TBD)

2?)2?2323 Function CO/';;Z’(‘&)(C) ';l;:r;l::;tg: Category
/Write(W)
BOh Manufacturer Command Access Protect W/R 1 Additional User Command
B1h Low Power Mode Control W/R 1 Additional User Command
B3h Frame Memory Actlsess and Interface WIR 4 Additional User Command
Setting
B4h Display Mode WIR 1
B5h Read Checksum and ECC Error Count W/R 3
B6h DSI Control W/R 2
B7h MDDI Control W/R 4
B8h Backlight Control (1) W/R 20
BY9h Backlight Control (2) W/R 4
BAh Backlight Control (3) R 1
BFh Device Code Read R 5
COh Panel Driving Setting WIR 8
C1h Display V-Timing Setting for Normal Mode W/R 5
C3h Test Mode 1 R 1
Cah Source / Gate Drivi.ng Timing Control WIR 4
Setting
C6h DPI polarity Control WIR 1
C7h Test Mode 2 R 2
C8h Gamma Setting A Set WI/R 24
C9h Gamma Setting B Set WI/R 24
CAh Gamma Setting C Set WI/R 24
CCh Test Mode 3 R 1
DOh Power Setting (Charge Pump Setting) W/R 16
D1h VCOM Setting W/R 4
D6h Test Mode 4 R 1
D7h Test Mode 5 R 15
D8h Test Mode 6 R 9
D9h Test Mode 7 R 3
DAh Test Mode 8 R 1
Rev.0.02 August 4, 2010 155

Renesas SP Confidential

RenesasSP




R61529 Target Specification

Table 46 Manufacturer Command (continued) (TBD)

EOh NVM Access Control W/R 4
E1h set_DDB_write_control WIR 6
E2h NVM Load Control W/R 1

F5h Read Mode In for DBI Only C 0
F6h Read Mode Out for DBI Only C 0
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Command Accessibility

In the default status, only User Commands and Manufacturer Command Access Protect (BOh) can be

accessed. Other commands are recognized as “nop”.

Manufacturer Commands except BOh command are accessible by releasing Access Protect. See Command

BOh description for details.

Table 47 User Command

Operational Code (Hex)

Command Accessibility

Normal Mode On

Normal Mode On

Partial Mode On

Partial Mode On

Command Idle Mode Off Idle Mode On Idle Mode Off Idle Mode On Sleep Mode On
Sleep Mode Off Sleep Mode Off Sleep Mode Off Sleep Mode Off
00h nop Yes Yes Yes Yes Yes
01h soft_reset DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
04h read_DDB_start Yes Yes Yes Yes Yes
0Ah get_power_mode Yes Yes Yes Yes Yes
0Bh get_address_mode Yes Yes Yes Yes Yes
0Ch get_pixel_format Yes Yes Yes Yes Yes
0Dh get_display_mode Yes Yes Yes Yes Yes
OEh get_signal_mode DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
OFh get_diagnostic Yes Yes Yes Yes Yes
_result

10h enter_sleep_mode DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
11h exit_sleep_mode DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
12h enter_partial_mode DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
13h enter_normal_mode Yes Yes Yes Yes Yes
20h exit_invert_mode Yes Yes Yes Yes Yes
21h enter_invert_mode Yes Yes Yes Yes Yes
28h set_display_off Yes Yes Yes Yes Yes
29h set_display_on Yes Yes Yes Yes Yes
2Ah set_column_address Yes Yes Yes Yes Yes
2Bh set_page_address Yes Yes Yes Yes Yes
2Ch write_memory_start Yes Yes Yes Yes Yes
2Eh read_memory_start DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
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Table 48 User Command (continued)

Operational Code (Hex)

Command Accessibility

Normal Mode On

Normal Mode On

Partial Mode On

Partial Mode On

Command Idle Mode Off Idle Mode On Idle Mode Off Idle Mode On Sleep Mode On
Sleep Mode Off Sleep Mode Off Sleep Mode Off Sleep Mode Off

30h set_partial_area DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
34h set_tear_off DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
35h set_tear_on DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
36h set_address_mode Yes Yes Yes Yes Yes
38h exit_idle_mode DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
39h enter_idle_mode DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
3Ah set_pixel_format Yes Yes Yes Yes Yes
3Ch | write_memory_continue DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
3Eh | read_memory_continue DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
44h set_tear_scanline DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) Yes
45h get_scanline DM=0 (Note) DM=0 (Note) DM=0 (Note) DM=0 (Note) No
Atlh read_DDB_start Yes Yes Yes Yes Yes
Note: Command may be accessed only when DM = 0 (display operation is in synchronization with internal

oscillation clock). To access these commands is disabled when DM = 1 and DPI is selected.
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Table 49 Manufacturer Command (TBD)

Operational Code (Hex)

Command

Command Accessibility

Normal Mode On
Idle Mode Off
Sleep Mode Off

Normal Mode On
Idle Mode On
Sleep Mode Off

Partial Mode On
Idle Mode Off
Sleep Mode Off

Partial Mode On
Idle Mode On
Sleep Mode Off

Sleep Mode On

Manufacturer Command

BOh Access Protect Yes Yes Yes Yes Yes
B1h Low Power Mode No No No No Yes
Control
B3h Frame Memory Act.:ess Yes Yes Yes Yes Yes
and Interface Setting
B4h Display Mode Yes Yes Yes Yes Yes
B5h Rzag CCE‘:er:SCl)J:u 2tn d Yes Yes Yes Yes Yes
B6h DSI Control Yes Yes Yes Yes Yes
B7h MDDI Control Yes Yes Yes Yes Yes
B8h Backlight Control (1) Yes Yes Yes Yes Yes
B9h Backlight Control (2) Yes Yes Yes Yes Yes
BAh Backlight Control (3) Yes Yes Yes Yes No
BFh Device Code Read Yes Yes Yes Yes Yes
COh Panel Driving Setting Yes Yes Yes Yes Yes
C1h Display V-Timing Setting Yes Yes Yes Yes Yes
for Normal Mode
C3h Test Mode 1 No No No No No
C4h _ﬁomL;:;eéj]?:; Zre“t/tl::% Yes Yes Yes Yes Yes
C6h DPI Polarity Control Yes Yes Yes Yes Yes
C7h Test Mode 2 Yes Yes Yes Yes Yes
C8h Gamma Setting A Set Yes Yes Yes Yes Yes
Coh Gamma Setting B Set Yes Yes Yes Yes Yes
CAh Gamma Setting C Set Yes Yes Yes Yes Yes
DOh Power Setting gCharge Yes Yes Yes Yes Yes
Pump Setting)

D1h VCOM Setting Yes Yes Yes Yes Yes
D6h Test Mode 4 No No No No No
D7h Test Mode 5 No No No No No
D8h Test Mode 6 No No No No No
D9h Test Mode 7 No No No No No
DAh Test Mode 8 No No No No No
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Table 50 Manufacturer Command (continued) (TBD)

EOh NVM Access Control Yes Yes Yes Yes No
E1h set_DDB_write_control Yes Yes Yes Yes Yes
E2h NVM Load Control Yes Yes Yes Yes Yes

Read Mode In for DBI

F5h Only Yes (Note) Yes (Note) Yes (Note) Yes (Note) Yes (Note)
Fen | Read M°‘:§nlc;”t for DB Yes (Note) Yes (Note) Yes (Note) Yes (Note) Yes (Note)

Note: F5h and F6h commands can be used only in DBI Type C operation.
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Default Modes and Values

Table 51 User Command

Operational Default Modes and Values(Hex)
Command Parameters
Code (Hex) After Power-on After SW Reset After HW Reset
00h nop None N/A N/A N/A
01h soft_reset None N/A N/A N/A
1st MS byte of MS byte of MS byte of Supplier
Supplier ID (Note2) | Supplier ID (Note2) ID (Note2)
ond LS byte of Supplier | LS byte of Supplier | LS byte of Supplier
ID (Note2) ID (Note2) ID (Note2)
MS byte of MS byte of MS byte of Supplier
3rd Supplier Elective Supplier Elective Elective Data
04h read_DDB_start Data (Note2) Data (Note2) (Note2)
LS byte of Supplier | LS byte of Supplier | MS byte of Supplier
4th Elective Data Elective Data Elective Data
(Note2) (Note2) (Note2)
5th IFID (Note 2) IFID (Note 2) IFID (Note 2)
6th FFh FFh FFh
0Ah get_power_mode 1st 08h 08h 08h
No Change
0Bh get_address_mode 1st 00h 00h
(Note1)
0Ch get_pixel_format 1st 77h 77h 77h
0Dh get_display_mode 1st 00h 00h 00h
OEh get_signal_mode 1st 00h 00h 00h
OFh get_diagnostic_result 1st 00h 00h 00h
10h enter_sleep_mode None Sleep Mode On Sleep Mode On Sleep Mode On
11h exit_sleep_mode None Sleep Mode On Sleep Mode On Sleep Mode On
) Normal Display Normal Display Normal Display
12h enter_partial_mode None Mode On Mode On Mode On
Normal Display Normal Display Normal Display
13h enter_normal_mode None Mode On Mode On Mode On
20h exit_invert_mode None Invert Mode Off Invert Mode Off Invert Mode Off
21h enter_invert_mode None Invert Mode Off Invert Mode Off Invert Mode Off
28h set_display_off None Display Off Display Off Display Off
29h set_display_on None Display Off Display Off Display Off
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Table 52 User Command (continued)

Operational Default Modes and Values(Hex)
Command Parameters
Code (Hex) After Power-on After SW Reset After HW Reset
1st/2nd
SC[9:0] 000h 000h 000h
2Ah set_column_address If
3rd/4th set_address_mode
13F - by 13F
EC[9:0] 3 B5=0: 13F 3
B5=1: 1DF
1st/2nd
h h h
SP[9:0] 000 000 000
2Bh set_page_address If
3rd/4th set_address_mode
1DF - - 1DF
EP[9:0] B5=0: 1DF
B5=1:13F
2Ch write_memory_start All Random Values Not Cleared Not Cleared
2Eh read_memory_start All Random Values Not Cleared Not Cleared
1st/2nd
SR[9:0] 000h 000h 000h
30h set_partial_area
3rd/4th
1DF 1DF 1DF
ER[9:0]
34h set_tear_off 6 TE line output Off TE line output Off TE line output Off
35h set_tear_on 1st TE line output Off TE line output Off TE line output Off
36h set_address_mode 1st 00h No Change 00h
(Note1)
38h exit_idle_mode None Idle Mode Off Idle Mode Off Idle Mode Off
39h enter_idle_mode None Idle Mode Off Idle Mode Off Idle Mode Off
3Ah set_pixel_format 1st 77h 77h 77h
sch wrlte_m.emory_ All Random Values Not Cleared Not Cleared
continue
SEN read_m.emory_ All Random Values Not Cleared Not Cleared
continue
44h set_tear_scanline 1st/2nd
STS[9:0] 000h 000h 000h
4sh get_scanline ;?gﬁ;‘él 000h (invalid) 000h (invalid) 000h (invalid)
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Table 53 User Command (continued)

Operational Default Modes and Values(Hex)
Command Parameters
Code (Hex) After Power-on After SW Reset After HW Reset
1st MS byte of MS byte of MS byte of Supplier
Supplier ID (Note2) | Supplier ID (Note2) ID (Note2)
ond LS byte of Supplier | LS byte of Supplier | LS byte of Supplier
ID (Note2) ID (Note2) ID (Note2)
MS byte of MS byte of MS byte of Supplier
3rd Supplier Elective Supplier Elective Elective Data
Ath read_DDB_start Data (Note2) Data (Note2) (Note2)
LS byte of Supplier | LS byte of Supplier | MS byte of Supplier
4th Elective Data Elective Data Elective Data
(Note2) (Note2) (Note2)
5th IFID (Note 2) IFID (Note 2) IFID (Note 2)
6th FFh FFh FFh
Notes: 1. No change from the value before soft_reset command.

2. Data are loaded from internal NVM. If user writes VCM register value, Supplier ID, and Supplier Elective
Data to the NVM, the values are set to default.
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User Command

nop: 00h
00h nop
Direction DCX | DB23-DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Hex
Command H—-D 0 X 0 0 0 0 0 0 0 0 00h
Parameter None
Description This command is an empty command. It has no effect on the display module. It can be used to terminate
frame memory write or read.
X = Don't care
Restriction -
Flow Chart -

Rev.0.02 August 4, 2010

164
Renesas SP Confidential

RenesasSP




R61529

Target Specification

soft_reset: 01h

01h soft_reset
Direction DCX | DB23-DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Hex
Command H—-D 0 X 0 0 0 0 0 0 0 1 01h
Parameter None
Description When the Software Reset command is written, it causes a software reset. It resets the commands and
parameters to their S/W Reset default values (See “Default Modes and Values”)
X =Don’t care
Restriction If a soft_reset is sent when the display module is not in Sleep Mode, the host processor must wait 5 frames
before sending an exit_sleep_mode command.
soft_reset shall not be sent during exit_sleep_mode sequence.
No new command setting is allowed until the R61529 enters the Sleep Mode.
See “State Transition Diagram” for the sequence to enter Sleep Mode.
Tt T T T T T T T EE s |
Flow Chart ! Legend |
1 I
: i |
|
Blank Display Device E :
: |
| |
v i |
1 |
1 |
Reset to SW Defaults H !
‘ ’
1 |
1 |
v ! :
( Sleep Mode On ! Sequential !
1 transfer I
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read_DDB_start: 04h

04h read_DDB_start
N DB23-
Direction DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command H-D 0 X 0 0 0 0 0 1 0 0 04h
Dummy D>H 1 X X X X X X X X X | Xxh
parameter
1% DDBO | DDBO | DDBO | DDBO | DDBO | DDBO | DDBO | DDBO
D—H 1 X XXh
parameter [7] [6] [8] [4] [3] [2] [ [
2m DDB1 | DDB1 | DDB1 | DDB1 | DDB1 | DDB1 | DDB1 | DDB1
D—H 1 X XXh
parameter [7] [6] (8] [4] [3] [2] 11 [
3¢ DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2
D—H 1 X XXh
parameter [7] [6] (5] [4] [3] [2] 1 [
4" DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3
D—H 1 X XXh
parameter [7] [6] (8] [4] [3] [2] (11 [0
50 IFID IFID IFID IFID IFID IFID IFID
parameter | D" ! X lw | s | w | @® | @& | m| o |
61h
D—H 1 X 1 1 1 1 1 1 1 1 FFh
parameter
Description | The command returns information from the display module as follows:
1st parameter (DDBO[7:0]): MS byte of Supplier ID (ID1[15:8])
2nd parameter (DDB1[7:0]): LS byte of Supplier ID (ID1[7:0])
3rd parameter (DDB2[7:0]): Supplier Elective Data (1D2[15:8])
4th parameter (DDB3[7:0]): Supplier Elective Data (ID2[7:0])
5th parameter: IFID[6:0]: I°C ID code
6th parameter: FFh
Supplier ID and Supplier Elective Data stored in internal NVM are read.
X=Don't care
Restriction | Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Flow Chart

[ read_DDB_start |

1 Host
R61529

Dummy Read

v

1st parameter DDBO[7:0]
(MS byte of Supplier ID)

v

2nd parameter DDB1[7.0]
(LS byte of Supplier ID)

v

3rd parameter DDB2[7:0]

(MS byte of Suppilier
Elective Data)

NN
NN
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N

v

4th parameter DDB3[[7:0]

(LS byte of Suppilier
Elective Data)
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5th parameter IFID[6:0]
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'
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(Exit code)

N
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Legend

Command

Parameter
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get_power_mode: 0Ah

0Ah get_power_mode
Direction | DCX | DB23-DB8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO | Hex
Command H—-D 0 X 0 0 0 0 1 0 1 0 0Ah
paDrl;TnZt}; ) D—>H 1 X X X X X X X X X | xxh
1% parameter D—H 1 X 0 IDMON PTLON SLPOUT 1 DSPON 0 0 XXh
Description The display module returns the current power mode as listed below.
Bit Description Comment Command list symbol
D7 Reserved Set to ‘0. -
D6 Idle Mode On/Off - IDMON
D5 Partial Mode On/Off - PTLON
D4 Sleep Mode On/Off - SLPOUT
D3 Display Normal Mode On/Off Setto ‘1", —
D2 Display On/Off - DSPON
D1 Reserved Set to ‘0. -
DO Reserved Set to ‘0. —

. Bit D7 — Reserved
This bit is not applicable. Set to ‘0’. (Not supported)
. Bit D6 — Idle Mode On/Off

‘0’ = Idle Mode Off
‘1’ = Idle Mode On

° Bit D5 — Partial Mode On/Off

‘0’ = Partial Mode Off
‘1’ = Partial Mode On

. Bit D4 — Sleep Mode On/Off

‘0’ = Sleep Mode On
‘1’ = Sleep Mode Off

. Bit D3 — Display Normal Mode On/Off
This bit is not applicable. Set to ‘1°. (Not supported)
. Bit D2 — Display On/Off

‘0’ = Display is Off.
‘1’ = Display is On.

. Bit D1 — Reserved
This bit is not applicable. Set to ‘0’. (Not supported)
. Bit DO — Reserved

This bit is not applicable. Set to ‘0’. (Not supported)
X =Don't care
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Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
Flow Chart
[get_power_mode ] S .
___________________________________ ':'?it_ . Legend
R61529 Command

Dummy Read

;

Send 1st parameter

Parameter

Display

Sequential
transfer
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get_address_mode: 0Bh

OBh get_address_mode
Direction DCX DB23-DB8 DB7 DB6 DB5 | DB4 | DB3 | DB2 | DB1 DBO Hex
Command H—-D 0 X 0 0 0 0 1 0 1 1 0Bh
Dummy DoH 1 X X X X | x | x | x | x | x | xxn
parameter
1° parameter D—H 1 X B7 B6 B5 0 B3 0 0 BO XXh
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Description

The display module returns the current status of the display as described in the table below. This command
setting depends on set_address_mode (36h). See “State Transition Diagram” for display mode transition.

Command list symbol
Bit Description Comment

Command mode Video mode

D7 Page Address Order - B7 -
D6 Column Address Order - B6 B6

D5 Page/Column Addressing Order - B5 -

D4 Display Device Line Refresh Order Set to ‘0. - -
D3 RGB/BGR Order - B3 B3
D2 Display Data Latch Data Order Setto ‘0. - -
D1 Flip Horizontal Set to ‘0. - -
DO Flip Vertical - BO -

. Bit D7 — Page Address Order

‘0’ = Top to Bottom (When set_address_mode D7 = ‘0’)
‘1" = Bottom to Top (When set_address_mode D7 = ‘1’)

. Bit D6 — Column Address Order

‘0’ = Left to Right (When set_address_mode D6
‘1" = Right to Left (When set_address_mode D6

0
1)
. Bit D5 — Page/Column Order

‘0’ = Normal Mode
‘1" = Reverse Mode

. Bit D4 — Line Address Order
This bit is not applicable. Set to ‘0’. (Not supported)
. Bit D3 — RGB/BGR Order

‘0’ = RGB (When set_address_mode D3 =‘0’)
‘1’ = BGR (When set_address_mode D3 = ‘1’)

. Bit D2 — Display Data Latch Order
This bit is not applicable. Set to '0’. (Not supported)

. Bit D1 — Flip Horizontal
This bit is not applicable. Set to ‘0’. (Not supported)

Bit DO — Flip Vertical

‘0’ = Normal (When set_address_mode DO = ‘0’)
‘1’ = Flipped (When set_address_mode DO = ‘1’)

X =Don't care

Restriction

Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Flow Chart
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get_pixel_format: 0Ch

0Ch get_pixel_format
Direction | DCX | DB23-DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | Hex
Command H-D 0 X 0 0 0 0 1 1 0 o | och
Dummy D—H 1 X X X X X X X X X | Xxn
parameter
1% parameter D—H 1 X o | b6 | ps | pa | o | b2 | b1 | pbo | xxn

Description This command indicates the current status of the display as described in the table below. This command
setting depends on set_pixel_format (3Ah).
Bit Description Comment
D7 Setto 0.
D6 DPI Pixel Format D6
D5 (DPI/ DSI-Video/ MDDI Active Refresh) D5
D4 D4
D3 Setto 0.
D2 DBI Pixel Format D2
D1 (DBI/ DSI-Command/ MDDI-Command!/ I°C) D1
DO DO
. Bit D7
This bit is not applicable. Set to ‘0’. (Not supported)
. Bit D[6:4] — DPI Pixel Format (Control Interface Color Format Selection)
See the table below.
. Bit D3
This bit is not applicable. Set to ‘0’. (Not supported)
e  Bit D[2:0] — DBI Pixel Format (Control Interface Color Format Selection)
Note: See “set_pixel_format (3Ah).”
Control Interface Color Format D6/D2 D5/D1 D4/D0
Setting inhibited 0 0 0
Setting inhibited 0 0 1
Setting inhibited 0 1 0
Setting inhibited 0 1 1
Setting inhibited 1 0 0
16 bits/pixel (65,536 colors) 1 0 1
18 bits/pixel (262,144 colors) 1 1 0
24 bits/pixel (16,777,216 colors) 1 1 1
X =Don’t care
Restriction Note: When this command is read via DSI| or MDDI, dummy read operation is not performed.
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Flow Chart get_pixel_format
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Target Specification

get_display_mode: 0Dh

0Dh get_display_mode
Direction DCX DB23-DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 DBO Hex
Command H—D 0 X 0 0 0 0 1 1 0 1 0Dh
Dummy D>H 1 X X | x | x| x| x| x| x| x | xxn
parameter
st INV
1% parameter D—H 1 X 0 0 ON 0 0 0 0 0 XO0h

Description The display module returns the current status of the display as described in the table below.
Bit Description Comment Cor;l)r/nr:sgl list
D7 Vertical Scrolling Status Set to ‘0. —
D6 Reserved Setto ‘0. -
D5 Inversion On/Off INVON
D4 Reserved Setto ‘0. —
D3 Reserved Set to ‘0. —
D2 Gamma Curve Selection Set to ‘0. —
D1 Gamma Curve Selection Set to ‘0. -
DO Gamma Curve Selection Set to ‘0. -
. Bit D7 — Page Address Order
This bit is not applicable. Set to ‘0’. (Not supported)
o Bit D6 — Reserved
This bit is not applicable. Set to ‘0’. (Not supported)
. Bit D5 — Inversion On/Off
‘0’ = Inversion is Off.
‘1’ = Inversion is On.
. Bit D[4:3] — Reserved
This bit is not applicable. Set to ‘0’. (Not supported)
. Bit D[2:0] — Gamma Curve Selection
This bit is not applicable. Set to '0’. (Not supported)
X =Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Flow Chart get_display_mode Legend
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Target Specification

get_signal_mode: OEh

OEh get_signal_mode
Direction DCX | DB23-DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Hex
Command H—-D 0 X 0 0 0 0 1 1 1 0 OEh
Dummy DoH 1 X X X X X | x | x | x | x | xxn
parameter
st TE TEL
17 parameter D—H 1 X ON oM 0 0 0 0 0 0 X0h
Description The display module returns the current status of the display as described in the table below.
Bit Description Comment Command list
symbol
D7 Tearing Effect Line On/Off TEON
D6 Tearing Effect Line Output Mode TELOM
D5 Reserved Setto ‘0. —
D4 Reserved Setto ‘0. —
D3 Reserved Setto ‘0. —
D2 Reserved Setto ‘0. —
D1 Reserved Setto ‘0. —
DO Reserved Setto ‘0. —
Bit D7 — Tearing Effect Line On/Off
‘0’ = Tearing Effect Line is Off.
‘1’ = Tearing Effect Line is On.
Bit D6 — Tearing Effect Line Output Mode (See set_tear_on: 35h)
‘0’ = Mode 1
‘1’ = Mode 2
Bit D[5:0] — Reserved
This bit is not applicable. Set to '0’. (Not supported)
X =Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Target Specification

get_diagnostic_result: OFh

OFh get_diagnostic_result
Direction DCX | DB23-DB8 | DB7 DB6 DB5 | DB4 | DB3 | DB2 | DB1 | DBO Hex
Command H-D 0 X 0 0 0 0 1 1 1 1 OFh
Dummy D>H 1 X X X X | x | x | x | x| x | xxn
parameter
1° parameter D—H 1 X 0 FUE')\IC 0 0 0 0 0 0 XOh
Description
Bit Description Comment Command list
symbol
D7 Register Loading Detection Setto ‘0. —
D6 Functionality Detection - FUNCD
D5 Chip Attachment Detection Setto ‘0. —
D4 Display Glass Break Detection Setto ‘0. —
D3 Reserved Set to ‘0. —
D2 Reserved Set to ‘0. —
D1 Reserved Set to ‘0. —
DO Reserved Set to ‘0. —
The display module returns the self-diagnostic results following the exit_sleep_mode (11h) as shown in the
table above.
. Bit D7 — Register Loading Detection
This bit is not applicable. Set to “0”.
° Bit D6 — Functionality Detection
. Bit D5 — Chip Attachment Detection
This bit is not applicable. Set to “0”.
° Bit D4 —Display Glass Break Detection
This bit is not applicable. Set to “0”.
° Bit D[3:0] — Reserved
Set to 0.
X =Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Flow Chart L L -e-g-e-n::i """ |
Eet_diagnostic_restﬂ i :
__________________________________________ I |
i R61529 : |
| |
Dummy Read | i
: |
1 I
1 |
Send 1st paramete/ | |
] ]
| |
1 |
1 |
1 |
1 I
! Sequential !
! transfer !
1 I
Rev.0.02 August 4, 2010 180

Renesas SP Confidential RenesasSP




R61529

Target Specification

enter_sleep_mode: 10h

10h enter_sleep_mode
Direction DCX | DB23-DB8 DB7 DB6 DB5 | DB4 | DB3 | DB2 | DB1 | DBO Hex
Command H-D 0 X 0 0 0 1 0 0 0 0 10h
Parameter None
Description This command causes the LCD module to enter the Sleep mode. In this mode, the step-up circuit, internal
oscillator and panel scanning stop. In Sleep mode, the frame memory contents remain unchanged.
See State Transition Diagram for each stage of transition.
X =Don't care
Restriction This command has no effect when the module is already in Sleep mode. Sleep mode can be exited only when
the exit_sleep_mode (11h) is transmitted.
Sending a new command is prohibited while the R61529 performs either display off sequence or power off
sequence. Using DSI Data Type (22h and 32h) with DCS commands (10h, 11h, 28h, or 29h) is prohibited.
| 1
Flow Chart Any Mode i Legend E
1 1
Y : :
1 Parameter !
enter_sleep_mode Stop Power H H
Supply 1 1
: |
1 1
1 1
Blank Display v : i
H 1 1
Device Stop Internal H .
Oscillator 1 1
i i
1 1
4 ! Sequential !
Power Off 1 transfer 1
Display ! ,
Device SleepMode ) 0000 memmmmmmmemm—eeo-o
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exit_sleep_mode: 11h

11h exit_sleep_mode
Direction DCX | DB23-DB8 | DB7 DB6 DB5 DB4 | DB3 | DB2 | DB1 | DBO Hex
Command H—D 0 X 0 0 0 1 0 0 0 1 11h
Parameter None
Description This command causes the display module to exit Sleep mode. The step-up circuit, internal oscillator, and panel
scanning start.
See State Transition Diagram for each stage of transition.
X =Don’t care
Restriction This command shall not cause any visual effect on display device when the display module is not in Sleep
mode.
No new command setting is allowed during power ON sequence. Operation may continue for more than 6
frame periods due to power ON sequence setting. Do not send any command either in this case.
The host processor must wait 5 frame periods after sending an enter_sleep_mode command before sending an
exit_sleep_mode command.
The display runs the self-diagnostic function after this command is received.
Using DSI Data Type (22h and 32h) with DCS commands (10h, 11h, 28h, or 29h) is prohibited.
Flow Chart ( ) mEmmmm T !
Sleep Mode ! Legend !
I 1
I 1
Power On | !
exit_sleep_mode Display ! !
Device I 1
I - 1
! Display !
I 1
Start Internal A J l i
Oscillator Blank D|Sp|ay : :
Peve  Coe |
D ((Mose D
\ 4 I S :
I equential !
Start Power Y i trgnsfer i
Display ' i
Supply I
Memory contents DR,
v
( Sleep Mode Off )
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enter_partial_mode: 12h

12h enter_partial_mode
Direction DCX DB23-DB8 DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Hex
Command H-D 0 X 0 0 0 1 0 0 1 0 12h
Parameter None
Description This command causes the display module to enter the Partial Display Mode. The Partial Display Mode window
is described by the set_partial_area command (30h). To leave Partial Display Mode, the enter_normal_mode
(13h) should be written.
X = Don't care
Note: When a command breaks in the middle of frame period in Normal mode, the command is enabled from
the next frame period.
Restriction This command has no effect when the module is already in Partial mode.
Flow Chart See “set_partial_area (30h)".
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Target Specification

enter_normal_mode: 13h

13h enter_normal_mode
Direction DCX DB23-DB8 DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | Hex
Command H—-D 0 X 0 0 0 1 0 0 1 1 13h
Parameter None
Description This command causes the display module to enter the Normal mode. Normal Mode means Partial mode is off.
X =Don’t care
Note: When a command breaks in the middle of frame period in Partial mode, that command becomes valid
from the next frame period.
Restriction This command has no effect when Normal mode is already active.
Flow Chart See the description of command set_partial_area (30h) when using this command.
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exit_invert_mode: 20h

20h exit_invert_mode
Direction DCX | DB23-DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 DBO Hex

Command H—D 0 X 0 0 1 0 0 0 0 0 20h
Parameter None
Description This command causes the display module to stop inverting the image data on the display device. The frame

memory contents remain unchanged. No status bits are changed.

(Example)
Host Processor Display Device

X = Don't care
Restriction This command has no effect when the module is already in inversion off mode.
Flow Chart '\ legend |

Invert Mode on

exit_invert_mode

Y

( Invert Mode off )

Legend

Command

Parameter

Sequential
transfer
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Target Specification

enter_invert_mode: 21h

21h enter_invert_mode
Direction DCX | DB23-DB8 | DB7 DB6 DB5 | DB4 | DB3 | DB2 | DB1 | DBO Hex
Command H-D 0 X 0 0 1 0 0 0 0 1 21h
Parameter None
Description This command causes the display module to invert image data only on the display device. The frame memory
contents remain unchanged. No status bits are changed.
(Example)
Host Processor Display Device
X =Don’t care
Restriction This command has no effect when the display module is already inverting the display image.
This command disables BLC functions.
Tt T T T T T T T ST s T s e |
Flow Chart ! Legend !
Invert Mode off . '
| |
i |
I |
: |
enter_invert_mode I !
| '
I |
] 1
Cinvertmge o ’ ’
Invert Mode on g :
’ ’
I |
I |
] |
I |
! Sequential !
] transfer !
Tl
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Target Specification

set_display_off: 28h

28h set_display_off
Direction DCX | DB23-DB8 | DB7 DB6 DB5 | DB4 | DB3 | DB2 | DB1 | DBO | Hex
Command H—D 0 X 0 0 1 0 1 0 0 0 28h
Parameter None
Description This command causes the display module to stop displaying image data on the display device. The frame
memory contents remain unchanged. No status bits are changed.
(Example)
Host Processor Display Device
X = Don’t care
Restriction This command has no effect when the display panel is already off. Do not use this command with DSI Data
Type (22h and 32h) and DCS commands (10h, 11h, 28h, and 29h).
| i |
Flow Chart ! Legend :
Display panel on H '
- .
i :
1 ]
: |
set_display_off | !
| |
1 |
1 1
(Biptag panei o ’ |
Display panel off i :
‘ ’
1 |
1 |
1 |
1 ]
! Sequential !
1 transfer I
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set_display_on: 29h

29h set_display_on

Direction DCX | DB23-DB8 | DB7 DB6 DB5 DB4 DB3 | bDB2 | DB1 | DBO Hex

Command H—D 0 X 0 0 1 0 1 0 0 1 29h

Parameter None

Description This command causes the display module to start displaying the image data on the display device. The frame
memory contents remain unchanged. No status bits are changed.

(Example)
Host Processor Display Device

—

X =Don’t care

Restriction This command has no effect when the display panel is already on. Do not use this command with DSI Data
Type (22h and 32h) and DCS commands (10h, 11h, 28h, and 29h).

Flow Chart

H Legend |
1 |
1 |
e va-vd
set_display_on ! |
: :
1 |
1 |
TS = =
Display panel on ! :
| :
1 |
: |
! Sequential !
1 transfer I
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set_column_address: 2Ah

2Ah set_column_address
Direction DCX | DB23-DB8 DB7 DB6 DB5 | DB4 | DB3 | DB2 | DB1 DBO Hex
Command H—D 0 X 0 0 1 0 1 0 1 0 2Ah
1% parameter H—D 1 X 0 0 0 0 0 0 0 SC[8] | 0Xh
2" parameter H—-D 1 X SC[7] | Sc[6] | SC[5] | SC[4] | SC[3] | SC[2] | SC[1] | SC[0] | XXh
3" parameter H—D 1 X 0 0 0 0 0 0 0 EC[8] | 0Xh
4" parameter H—-D 1 X EC[7] | EC[6] | EC[5] | EC[4] | EC[3] | EC[2] | EC[1] | EC[0] | XXh

Description

This command defines the column extent of the frame memory accessed by the host processor. The values of
SCJ[9:0] and EC[9:0] are referred when write_memory_start (2Ch) and read_memory_start (2Eh) commands are

written. No status bits are changed.

X=Don't care

Restriction

SC [8:0] must be equal to or less than EC[8:0]. Set the 1* parameter B5 in set_address_mode (36h) in

advance.

Note: The parameters are disregarded in following cases.
. If set_address_mode B5 = 0: SC[8:0] or EC[8:0] > 13Fh
. If set_address_mode B5 = 1: SC[8:0] or EC[8:0] > 1DFh
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Flow Chart
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3rd&4th parameter EC[8:0]

set_page_address

1st&2nd parameter SP[8:0]
3rd&4th parameter EP[8:0]

v

write_memory_start

Image Data
D1[8:0],D2[8:0]
.....Dn[8:0]

> As required

Display

Sequential
transfer

Rev.0.02 August 4, 2010

190

Renesas SP Confidential

RenesasSP




R61529

Target Specification

set_page_address: 2Bh

2Bh set_page_address

Direction | DCX DB23-DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command H-D 0 X 0 0 1 0 1 0 1 1 2Bh
1st parameter H—D 1 X 0 0 0 0 0 0 0 SP[8] 0Xh
2nd parameter H-D 1 X SP[7] | SP[6] | SP[5] | SP[4] | SP[3] | SP[2] | SP[1] | SP[0] | XXh
3rd parameter H—D 1 X 0 0 0 0 0 0 0 EP[8] | OXh
4th parameter H-D 1 X EP[7] | EP[6] | EP[5] | EP[4] | EP[3] | EP[2] | EP[1] | EP[0] | XXh

Description

This command defines the page extent of the frame memory accessed by the host processor. No status bits
are changed.

The values of SP[8:0] and EP[8:0] are referred when write_memory_start (2Ch) and read_memory_start (2Eh)
commands are written.

Example

X =Don't care

[sreo >

[erwo] —

Restriction

SP[8:0] must always be equal to or less than EP[8:0]. Set the 1% parameter B5 in set_address_mode (36h) in

advance.

Note: The parameters are disregarded in following cases.
. If set_address_mode B5 = 0: SP[8:0] or EP[8:0] > 1DFh

. If set_address_mode B5 = 1: SP[8:0] or EP[8:0] > 13Fh
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2Bh set_page_address
Flow Chart M :"""]_:Qb‘éﬁd'"""":
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write_memory_start: 2Ch

2Ch write_memory_start
Direction | RDX | DB23-DB8 | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO | M€
Command H—D 1 X 0 0 1 0 1 1 0 0 2Ch
D1 D1 D1 D1 D1 D1 D1 D1 D1
1st parameter H—D 1 XXXh
[23:8] [71 6] (8] [4] [3] [2 11 [
Dx Dx Dx Dx Dx Dx Dx Dx Dx
H—-D 1 XXXh
[23:8] [7] [6] [3] [4] [3] [2 1] [
Dn Dn Dn Dn Dn Dn Dn Dn Dn
Nth parameter H—D 1 XXXh
[23:8] [71 [6] [3] [4] [3] [2 1 [
Description This command transfers image data from the host processor to the display module’s frame memory.
No status bits are changed.
If this command is received, the column and page registers are set to the Start Column (SC) and Start Page
(SP) respectively.
After pixel data 1 is stored in frame memory at (SC, SP), address counter’s direction differs depending on Bits
5, 6, 7 of set_address_mode (36h). See “Host Processor to Memory Write/Read Direction”.
If Frame Memory Access and Interface setting (B3h) WEMODE = 0:
If the number of pixels in transfer data exceed (EC-SC+1)*(EP-SP+1), the extra pixels are ignored.
If Frame Memory Access and Interface setting (B3h) WEMODE = 1
When the number of pixels in transfer data exceed (EC-SC+1)*(EP-SP+1), the column register and the page
register are set to the Start Column and Start Page respectively. Then subsequent data are written to the
frame memory.
Sending any other command will stop writing to the frame memory.
See DBI Data Format and DSI| Data Format for write data formats in DBI Type B 24-/18-/16-/8-bit bus interface
and DSI.
X=Don't care.
Restriction In all color modes, there are no restrictions on the length of parameters. If data is not transferred in units of
pixels, the extra data is regarded as invalid.
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2Ch write_memory_start

Flow Chart
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read_memory_start: 2Eh

2Eh read_memory_start
Direction | RDX | DB23-DB8 | DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO | &
Command H—D 1 X 0 0 1 0 1 1 1 0 2Eh
D
ummy D—>H 1 X x | x| x| x | x| x | x| x |xxn
parameter
D1 D1 D1 D1 D1 D1 D1 D1 D1
1st parameter D—H 1 XXXh
[23:8] [7] [6] [8] [4] [3] [2] (11 [0]
Dx Dx Dx Dx Dx Dx Dx Dx Dx
D—H 1 XXXh
[23:8] [7] (6] (8] [4] [3] [2 (1] [0
Dn Dn Dn Dn Dn Dn Dn Dn Dn
Nth parameter D—H 1 XXXh
[23:8] [7] [6] (5] [4] [3] [2] (11 [0
Description This command transfers image data from the frame memory to the host processor. No status bits are
changed.
If this command is received, the column and page registers are set to the Start Column (SC) and Start Page
(SP) respectively.
After pixel data | are read from the frame memory at (SC, SP), address counter’s direction differs depending
on Bits 5, 6, 7 of set_address_mode (36h). See “Host Processor to Memory Write/Read Direction”.
If read operation continued after (EP, EC) data are read, the last data (EP, EC) continue to be read.
Any other written command stops frame memory read.
See DBI Data Format and DSI Data Format for read data formats in DBI Type B 24-/18-/16-/8-bit bus interface
and DS, respectively.
X =Don't care.
Restriction In all color modes, the Frame read is always 24 bits so there is no restriction on the length of parameters. If
data is not transferred in units of pixels, the extra data is regarded as invalid.
Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
[ 1
Flow Chart : Legend :
read_memory_start \ i
. |
i i
I 1
i i
I 1
. .
I 1
D1[23:0),D2[23:0] \ d
o e D
P ( Mode D
I 1
I 1
! Sequential !
Next Command ' transfer !
I 1
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set_partial_area: 30h

30h set_partial_area
Direction | RDX | DB23-DB8 |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command H—D 1 X 0 0 1 1 0 0 0 0 30h
1st parameter H—-D 1 X 0 0 0 0 0 0 0 SR[8] |00h
2nd parameter H-D 1 X SR[7] |SR[6] |SR[5] |SR[4] |SR[3] |SR[2] |SR[1] |SR[0] |00h
3rd parameter H—D 1 X 0 0 0 0 0 0 0 ER[8] |01h
ath parameter HosD RDX X ER[7] |ERI[6] |ER[5] |ER[4] |ER[3] |ER[2] |ER[1] |ERIO] |prp
Description This command defines the partial mode’s display area. There are 2 parameters associated with this
command, the first defines the Start Row (SR) and the second the End Row (ER), as illustrated in the figures
below. SR and ER refer to the Frame Memory Line Pointer.
End Row > Start Row
art Row
SR[8:0]
Partial Area
ER[8:0]
End Row
End Row < Start Row
nd Row [ L } Partial Area
ER[8:0]
SR[8:0] [ I
Start Row Partial Area
If End Row = Start Row, the partial area will be one row deep.
X = Don't care.
Restriction SRI[8:0] and ER[8:0] must not be greater than a value set by NL. The bits other than SR[8:0] and ER[8:0] are
“Don’t care”.
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Target Specification

30h

set_partial_area

Flow Chart

1. To enter partial mode

2. To exit partial mode

Optional

(To avoid tearing effect)

Any Mode

SR[8:0] and
ER[8:0]

y

A
Mﬁial_mode

Partial Mode On

Partial Mode On

set_display_off

enter_normall_mode

Normal Mode On

Enter Normal Mode
turns Partial Mode off

Image Data
D1[23:0],02[23:0]
,,,,, Dn[23:0]

set _display on

Command

Parameter

Sequential
transfer
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R61529 Target Specification

set_tear_off: 34h

34h set_tear_off

Direction DCX |DB23-DB8 |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command H-D 0 X 0 0 1 1 0 1 0 0 34h

Parameter None

Description This command turns off the Tearing Effect output signal from the TE signal line.

X =Don't care

Restriction This command has no effect when Tearing Effect output is already off.

Flow Chart

Legend

TE output On or Off

Command

Parameter
set_tear_off

Y

( TE outputoff )

Sequential
transfer
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Target Specification

set_tear_on: 35h

35h set_tear_on

Direction |DCX |DB23-DB8 |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command H—-D |0 X 0 0 1 1 0 1 0 1 35h
Parameter H—-D 1 X X X X X X X X ;\I’AELO 00h
Description This command turns on the display module’s Tearing Effect output signal on the TE signal line.

The Tearing Effect Line On has one parameter, TELON, which describes the Tearing Effect Output Line

mode.

See TE Pin Output Signal* for detail.

TELOM = 0: The Tearing Effect Output line consists of V-Blanking information only.

The Tearing Effect Output line shall be high during vertical blanking period.

< toa o
TE
TELOM = 1: The Tearing Effect Output line consists of both V-blanking and H-blanking information.
< tea > tuan
tha, | th
TE

Vertical blanking period: BP + FP

Note 1: The Tearing Effect Output line shall be active low when the display module is in Sleep mode.

Note 2: To use DSI TE-report, set TELOM to 0,

X =Don’t care
Restriction This command has no effect when Tearing Effect output is already ON. Changes in parameter TELOM is

enabled from the next frame period.
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R61529 Target Specification

35h set_tear_on

Flow Chart

TE output On or Off

| set_tear_on |
y

: TELOM ;
y

( TEoutputOn )

Command

Parameter

Display

Sequential
transfer

_________----_-__________---_-__-.,
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Target Specification

set_address_mode: 36h

36h set_address_mode
Direction DCX | DB23-DB8 DB7 DB6 DB5 | DB4 | DB3 | DB2 | bB1 | DBO Hex
Command H—D 0 X 0 0 1 1 0 1 1 0 36h
1st
H—D 1 X B7 B6 B5 0 B3 0 0 BO 00h
parameter
Description This command sets read/write scanning direction of frame memory. No status bits are changed.
Symbol
Bit Description Comment
Command mode Video mode
D7 Page Address Order - B7 B7
D6 Column Address Order - B6 B6
D5 Page/Column Addressing Order - B5 -
D4 Display Device Line Refresh Order Setto ‘0. - -
D3 RGB/BGR Order - B3 B3
D2 Display Data Latch Data Order Set to ‘0. - -
D1 Flip Horizontal Setto ‘0. - -
DO Flip Vertical - BO -

. Bit D7 — Page Address Order

‘0’ = Top to Bottom.
‘1’ = Bottom to Top.

A figure below shows a relationship between frame memory data and display data. For a relationship between
input data and display data in Video mode, see “Relationship between Input Data and Display Data.”

Br=0

B7=1

Host Processor

Frame Memaory

Host Processor

Frame Memory

ow
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Target Specification

Description

. Bit D6 — Column Address Order

‘0’ = Left to Right.
‘1’ = Right to Left.

A figure below shows a relationship between frame memory data and display data. For a relationship between
input data and display data in Video mode, see “Relationship between Input Data and Display Data.”

B6=0 Be=1
Host Processor Frame Memory Host Processor Frame Memory
B7=0 | 5P | 5P | SP | SP
B5=0
B3=X
EP EP EP EP
S S E S E E S
c c Cc c c Cc Cc
. Bit D5 — Page/Column Addressing Order
‘0’ = Normal Mode.
‘1" = Reverse Mode.
B5=0 B5=1
Host Processor Frame Memaory Host Processor Frame Memory
B7=0 I SP I SP I SP sC
B&=0
B3=X
EP EP EP ' T11 EC
S S E S E E
c c Cc c c P P

For bits B7 to B5, see "Frame Memory." Set B5 to 0 when DSl is used (B5 set to 1 is not supported).

. Bit D4 — Display Device Line Refresh Order

This bit is not applicable. Set to ‘0’. (Not supported)
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R61529 Target Specification
Description .

. Bit D3 — RGB/BGR Order

‘0’ = RGB.

‘1’ =BGR.
A figure below shows a relationship between frame memory data and display data. For a relationship between
input data and display data in Video mode, see “Relationship between Input Data and Display Data.”

B3=0 B3=1
Frame Memory Display Device Frame Memory Display Device

. Bit D2 — Display Data Latch Order

This bit is not applicable. Set to ‘0’. (Not supported)
. Bit D1 — Flip Horizontal
This bit is not applicable. Set to ‘0’. (Not supported)
. Bit DO — Flip Vertical

‘0’ = Normal.

‘1’ = Flipped (Gate scanning direction inverts.).

BO=0 Bo=1
Frame Memory Display Device Frame Memory Display Device
B4=0 [ 1 | 1 [ 1 n
n n n 1
1 m 1 m 1 m
Restriction -
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Flow Chart Tt T !
| Llegend
i i
1 1
set_address_mode E i
= |
1 1
1 1
y 1 ]
1 1
omsn” | |
| :
1 1
1 1
o oo ! :
New Address mode ' Sequential !
1 transfer 1
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Relationship between Input Data and Display Data

(1) D7 =0, D6 = 0, D3 = 0 (COh commnad: BGR = 0, SS = 0)

Data input —

(Start)
Rxlyl Goalyl B xlyl Rox2yl G2yl B x2y1 AL L Rxd19y1  Gx3l9y1 Bx3191 Rxd20y1  Gux320y] B x320y1

Rxly2 Goxly? Buly? R_x2y2 G_x2y2 BLady? reesrressees Ra3l9y2  Gx319y2  Bx310y2  Rx320v2  Gx320y2 B x320y2

RoxlydB0 G xlyd30 B.xIydB0 Rx2y480 G x2y4B0 B x2y430 =eex Rx319y480 G_x319y480 B_x319y480 R_x320v450 G_x320y430 B x320y480

Data input
(End)

—

Display panel 1stline

4580th line
s1 52 S3 54 S5 S6 -+ | 5955 | S956 | S957 | 5958 | S959 | S960
(2) D7 = 0, D6 = 0, D3 = 1 (COh command: BGR = 0, SS = 0)
Data input
(Star)
Roxlyl Gyl Byl Ryl G2yl B a2yl sesssssssess  Rudl8yl Gadl9yl B389y Ro320y1 G320yl B 320yl
Roxly2 Goxly2 Bxly2 Rx2y2 Gely2 Ba2y2  eresensiians R318y2  Gx3189y2  Bad189y2 Rocd20y2  Gx320y2 B x320y2
RoclydB0  Gulwdd0 BoalydB) Rx2ydB0 Gox2ydB0 B ua2yddd  swemereeeees Rox319v480 G x319v480 B «319y480 R x320v480 G x320v480 B x320v480
Data input
™ (End)
Display panel 1t line [ azcorceosoms |
480h line [y
51 52 S3 54 S5 L 5955 | S956 | S957 | S958 | S959 | S960
(3)D7=0,D6 =1, D3 =0 (COh command: BGR =0, SS=0)
Data input
(Star)
Roxlyl Goxlyl Byl Rox2yl Gox2yl Bx2yl sreseseesees Radl8yl Goad18y1 B9yl RLdB20y1 GLx320y1  Bx320y1
Roxly2 Goxly2 Bxly? Rx2y2 Ga2y2  Baly2 sresesseesss Ra319y2 Gx319y2  Bad18y2  RaB20y2  Gx320y2  Bx320y2
Roxlyd80  Cx1y430 Bx1ydB0 R.u2y480 G x2y480 B x«2ydB0 sresssescses Rad10y480 G x310y480 B «319y480 R_«320y480 G_x320y430 B «320y480
Data input
(End)
Display panel 1st line m
480th lins [ e |
S S2 S3 S4 S5 S6 S955 | S956 S957 S058 | S958 | S960

(4)D7=0,D6=1,D3 =1 (COh command: BGR =0, SS=0)
Data input
(Start)

Ryl Gyl B xlyl Ryl Gyl Bxdyl rosseressses RaBlSyl G389yl Badif8yl Ra320v1 Gad20y1  Bxd20y1
Rxly2 Gxly2 Boxly2 R_x2y2 Gx2y2 B x2y2

Rx318y2 Gx319y2 Bx319y2 Rx320y2 Gx320y2 B x320y2

Rx1y480 G xly480 Bxiy480 Ra2y480 Gx2y480 Bax2pd80  «e-eveeomase Rx310y480 G x310y480 B x310y480 R x320y4B0 G x320y480 B x320y480
Data input
(End)

Display panel st line

480th line
si S2 s3 sS4 s5 S6 | e | 5055 | s056 | $957 | s958 | so59 | s960
Figure 117
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R61529 Target Specification

(5) D7 =1, D6 = 0, D3 = 0 (COh command: BGR =0, SS =0)

Data input _,
(Start)
Rxlyl  Gaxiyl  Baxiyl  Ra2yl Gyl Byl seem-eeee-ee Radi8yl G318y Badi9yl  Ra320y1  Ge320y1  Bx320y1

Rxly2  Gxly2  Bxly2  RaRy2  Ga2y2  Ba2y2 Rx319y2 Gx310y2 Bxd19y2 Ra320y2 Gxd20y2  B320y2

Fixlyd80 Gaxlya80 Bxlyd80 R«2ydB0 Gu2ydB0 B x2yd80  seesssrrsees  Rx310y430 G x319y480 B «319y480 R 320480 G x320y430 B x320y480
Data input
—  (End)

Display panel 1st line

480th line

S S2 S3 54 S5 5955 [ S956 | S957 | S958 | S959 | S960

(6) D7 =1, D6 =0, D3 =1 (COh command: BGR =0, S5 =0)

Data input
(Starf)

Rxlyl Gxlyl Bxlyl Ryl Gx2yl B2yl sessssssasss  RadiSyl  Ga318y1  Bx319yl  Rx320y1  Gxd20y1  B.x320y1
Rcly2 Goxly2 Bxly2 Rox2y2 Goxly2 B x2y2 . RLcd18y2  Gad19y2  Bad19y2  Ra320y2  Ged20y2  Bx320y2
RoalydB0  Gxlydd0 BaxlydB0 Rox2ydB0 Gu2ydG0 B alydB0  reememeees R 19yd80 G x319y450 B x319y480 R «320v480 G x320y480 B «320y450

Data input
- (End)

Display panel 1st line

480th line

S1 S2 S3 S4 S5 | SB | -veeeeeeee-- 5955 | S956 | 5957 | S958 | S959 | S960

(7) D7 =1,D6 =1, D3 = 0 (COh command: BGR = 0, SS = 0)

Data input
(Start)

Rxlyl Gxlyl B.xlyl Rx2yl G2yl B.x2yl
Rxly2 Goaly2 B xly2 Ry Gox2y2 B x2y2 .

Rx319y1  Gax319y] Bx319y1 Rx320y1 Gx320y] B x320y1
Rad19y2  Gudi8y2 Bxdl9y2 Rax320v2Z  Guxd20y2 B xd20y2

Rox1ydB0  Gx1y480 B.x1y4B0 Ra2y480 G x2y4B0 B x2y480 seesrvaseses Rx319y480 G_x319y480 B x319y480 Rx320w4B0 G_«320y480 B x320y480
Data input
(End)

Display panel 1st line

480th line

S 52 S3 54 S5 5955 | 5956 | 5957 | S958 | S959 | S960

(8) D7=1,D6 =1, D3 =1 (COh command: BGR =0, SS =0)

Data input
(Start)

Rxlyl Gxlyl Bxlyl Roxlyl G2yl B_x2y1
RoxivE Gxly2 Bxiy2 Rox2y2 Gx2y2 Box2y2

Rxd19yl G318yl B39yl  Ra320y1  Gx320y1  B.x320y1
Rx319y2 Gax319y2 Bx310y2 Rax320v2 Gx320v2  Ba320y2

R_x319y480 G_x319y480 B_x310y480 R_x320y4B0 G_x3204430 B _x320y480
Data input
(End)

RxlyaB0  GxlydB0 BlydB0 Rx2yd80 G.x2y4B0 B .x2y430

Display panel 1st line

480th line

S1 S2 S3 5S4 S5 S955 | 5956 | S957 | 5958 | S959 | S960

Figure 118
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Target Specification

exit_idle_mode: 38h

38h exit_idle_mode
Direction DCX DB23-DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command H—D 0 X 0 0 1 1 1 0 0 0 38h
Parameter None
Description This command causes the display module to exit Idle mode.

LCD can display up to maximum 16,777,216 colors.

X =Don’t care
Restriction This command has no effect when the display module is not in Idle mode.
FlowChart | T e

Idle mode on

exit_idle_mode

Idle mode off

Command

Parameter

Display

Sequential
transfer
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Target Specification

enter_idle_mode: 39h

39h enter_idle_mode

Direction DCX DB23-DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command H—D 0 X 0 0 1 1 1 0 0 1 39h
Parameter None
Description This command causes the display module to enter Idle mode. In Idle mode, color expression is reduced.

Eight color depth data are displayed using MSB of each R, G and B color components in the Frame Memory.

Gamma settings (Gamma Set A-B (C8-Ah)) for each R, G, B are enabled when Idle Mode is On.

Memory Display Panel
Memory Contents vs. Display Color
R[7:0] G[7:0] B[7:0]

Black 0 X X X X X 0 X X X X X 0 X X X X X

Blue 0 X X X X X 0 X X X X X 1 X X X X X

Red 1 X X X X X 0 X X X X X 0 X X X X X

Magenta 1 X X X X X 0 X X X X X 1 X X X X X

Green 0 X X X X X 1 X X X X X 0 X X X X X

Cyan 0 X X X X X 1 X X X X X 1 X X X X X

Yellow 1 X X X X X 1T X X X X X 0 X X X X X

White 1 X X X X X 1T X X X X X 1T X X X X X

X =Don’t care
Restriction This command has no effect when module is already in Idle mode.
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39h enter_idle_mode

Flow Chart
Idle mode off

Command

Parameter

enter_idle_mode

Display

Sequential
transfer

]
1
]
1
]
1
]
1
]
1
1
1
1
1
]
1
]
1
Idle mode on .
]
1
]
1
1
1
1
1
]
1
]
1
]
1
]
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Target Specification

set_pixel_format: 3Ah

3Ah set_pixel_format
Direction DCX | DB23-DBS | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO | HeX
Command H—D 0 X 0 0 1 1 1 0 1 0 3Ah
1% parameter H—D 1 X 0 D6 D5 D4 0 D2 D1 DO | XXh
Description | This command is used to define the format of RGB picture data, which are to be transferred via the
DPI/DSI/MDDI.
Bits D6, D5, and D4 are used in MIPI DPI operation, MIPI DSI Video Mode, and MDDI Active Refresh Mode.
Bits D2, D1, and DO are used in MIPI DBI operation, MIPI DSI Command Mode, MDDI Command Mode, and
I°C operation.
The formats are shown in the following table. Set Bits D7 and D3 to 0.
Control Interface Color Format D6/D2 D5/D1 D4/D0
Setting inhibited 0 0 0
Setting inhibited 0 0 1
Setting inhibited 0 1 0
Setting inhibited 0 1 1
Setting inhibited 1 0 0
16 bits/pixel (65,536 colors) 1 0 1
18 bits/pixel (262,144 colors) 1 1 0
24 bits/pixel (16,777,216 colors) 1 1 1
For each data format, see the corresponding section.
Note: When “Setting inhibited” is set, undesirable image will be displayed on the panel.
X =Don't care
Restriction -
[ e |
Flow Chart ! Legend |
set_pixel_format H |
1 Command I
: |
1 |
- '
; ! |
peLiomy” = =
: |
1 |
1 |
: : :
( New Pixel Mode ) d :
i |
1 |
1 ]
! Sequential !
1 transfer I
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write_memory_continue: 3Ch

3Ch write_memory_continue
Direction |DCX |DB23-DB8 |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command H—-D |0 X 0 0 1 1 1 1 0 0 3Ch
000h
1st pixel data HoD 1 D1 D1 D1 D1 D1 D1 D1 D1 D1
[23:8] [7] [6] [3] [4] [3] [2] (11 [0] FEFh
000h
Dx Dx Dx Dx Dx Dx Dx Dx Dx
H—D 1
[23:8] 1 (SR ) A 3 N 3 N 1 3 N 1 €1 A 1 ) [ e
Nth pixel data HoD 1 Dn Dn Dn Dn Dn Dn Dn Dn Dn 000h
[23:8] [7] [6] (8] [4] [3] [2] (11 [0 o
FFFh
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 write_memory_start command.
Frame Memory Access and Interface Setting (B3h): WEMODE = 0
If the number of pixels in the transfer data exceed (EC-SC+1)*(EP-SP+1), the extra pixels are ignored.
Frame Memory Access and Interface Setting (B3h): WEMODE = 1
When the number of pixels in the transfer data exceed (EC-SC+1)*(EP-SP+1), the column register and the
page register are reset to the Start Column/Start Page positions, and the subsequent data are written to the
frame memory.
X=Don't care
Restriction If write_memory_continue command is executed without setting set_column_address (2Ah),
set_page_address (2Bh), and set_address_mode (36h), there is no guarantee that data are correctly written to
the frame memory. If data is not transferred in units of pixels, the extra data is regarded as invalid.
Flow Chart
| 1
I 1
Write_memory_continue H Legend '
] 1
| |
| i
] 1
D1[23:0],D2[23:0] i - i
i i
' |
! 1
] 1
] 1
| =
i i
] 1
1 Sequential !
] 1
I transfer !
T
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read_memory_continue: 3Eh

3Eh read_memory_continue
Direction |DCX |DB23-DB8 |pB7 |DB6 |DB5 |DB4 |DB3 |DB2 |DB1 |DBO | HeX
Command H—D 0 X 0 0 1 1 1 1 1 0 3Eh
Dummy D—H |1 X X X X X X X X X XXh
parameter
18 DoH 1 D1 D1 D1 D1 D1 D1 D1 D1 D1 000h...
pixel data [23:8] [7 [6] [5] [4] [3] [2] [1] [0] FFFh
DoH 1 Dx Dx Dx Dx Dx Dx Dx Dx Dx 000h...
[23:8] [7] [6] [5] [4] [3] [2] 1 [0] FFFh
Nth D—H 1 Dn Dn Dn Dn Dn Dn Dn Dn Dn 000h...
pixel data [23:8] [7 [6] [5] [4] [3] [2] [1 [0] FFFh

Description This command transfers image data from the host processor to the display module’s frame memory continuing
from the location following the previous read_memory_continue or read_memory_start command.

If read operation is executed after (EP. EC) is read, the last data (EP, EC) continue to output.

After pixel data 1 are written to frame memory (SC, SP), address counter’s direction differs depending on
setting of set_address_mode (36h)’s Bits 5, 6, 7. See “Host Processor to Memory Write/Read Direction”.

X =Don’t care

Restriction In any color mode, format returned by read_memory_continue is always 24 bits so there is no restriction on
the length of parameter. If data is not transferred in units of pixels, the extra data is regarded as invalid.

Note: When this command is read via DSI or MDDI, dummy read operation is not performed.

Flow Chart

! Legend '
. I 1
i |
I 1
[ rwe 7|
Dummy Read ! :
= |
1 1
] ]
] ]
D1[23:0),D2[23:0] ! !
.....DN[23:0] : !
I 1
I 1
| 1
! Sequential !
Next Command ! transfer '
I 1
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Target Specification

set_tear_scanline:44h

44h set_tear_scanline
Direction |DCX |DB23-DB8 |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command H—D |0 X 0 1 0 0 0 1 0 0 44h
1sl STS
H—D 1 X 0 0 0 0 0 0 0 0Xh
Parameter [8]
nd

2 HoD 1 X STS STS STS STS STS STS STS STS XXh

Parameter [7] [6] [5] [4] [3] [2] [1] [0]

Description This command turns on the display module’s Tearing Effect output signal on the TE signal line when the
display module reaches one line before a line N defined by STS [8:0].

TE line is unaffected by change in B4 bit of set_address_mode command.
See figure in “TE Pin Output Signal”.
X =don’t care.

Restriction The command takes affect on the frame following the current frame. Therefore, if the TE signal is already ON,
TE signal is output according to the old set_tear_on and set_tear_scanline commands until the end of
currently scanned frame.

Setting is disabled when TELOM=1 of set_tear_on (35h).
Make sure that STS [8:0] < NL (number of line) + 1.
Flow Chart fm e m e m e \
( TE Output On or Off ) H Legend |
1 ]
Y I |
|_s.et_tear_scanline | ! |
: |
1 |
1 |
Send 1st parameter STS[B/ ! |
i i
1 |
I
/ﬁ'ld 2nd parameter STS[7:0] : l
1 |
| |
v I : |
TE Output } ( Sequentil |
On the Nth line ! transfer !
1 |
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get_scanline: 45h

45h get_scanline
Direction |DCX | DB23-DB8 |DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command H—D 0 X 0 1 0 0 0 1 0 1 45h
E:rr:ﬂ:ter D—H [1 |X X X X X X X X X XXh
1% parameter D—H |1 X 0 0 0 0 0 0 0 EZIS 0Xh
GTS |GTS |GTS |GTS |GTs |GTs |GTS |GTS
2parameter | D=H 1 x m e (s |a e (& |m | [

Description The display module returns the current scan line. The total number of scan lines is defined as (BP + NL + FP).
The first scan line of back porch period is defined as line 0.
In sleep mode, the value returned by get_scanline is undefined.

X =Don't care

Restriction After get_line command is input, it takes 3us or more to read it. After parameters are read, wait 3us or more to
input this command again.

¢ 3us . ¢ Jus ’

WRX I_ |_

RDX |_ | | |
DB[7:0] | ) 45h ( >Dummv{ ) N8 ( )NHU{ ) 45h C|

Note: When this command is read via DSI or MDDI, dummy read operation is not performed.

Flow Chart get_scanline | mmmmmm .
Host Legend
_____________________ Woommmmmmmmmmmeos
R61529 Command
< Wait 3us
Parameter
\J
Dummy Read

/ﬁd 1st parameter GTS[V
/sﬁ 2nd parameter GTS[T-’:O/

Sequential
transfer
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read DDB_start: Alh

Alh read_DDB_start
Direction DCX DB23-DB8 D7 D6 D5 D4 D3 D2 D1 DO Hex
Command H—->D 0 X 1 0 1 0 0 0 0 1 A1h
E::;'ﬂ:ter D H 1 X x | x | x | x| x| x| x| x [xxn
1 DDBO | DDBO | DDBO | DDBO | DDBO | DDBO | DDBO | DDBO
D->H 1 X XXh
parameter [71 [6] [5] [4] [3] [2] [1] [0]
2m DDB1 | DDB1 | DDB1 | DDB1 | DDB1 | DDB1 | DDB1 | DDB1
D—->H 1 X XXh
parameter [7] [6] (8] [4] [3] [2] (1] [0]
31 DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2
D—->H 1 X XXh
parameter [7] [6] (5] [4] [3] [2] 1 [0
4" DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3
D->H 1 X XXh
parameter [7] [6] [8] [4] 3] [2] 1] [0]
5" IFID | IFID | IFID | IFID | IFID | IFID | IFID
D—->H 1 X XXh
parameter - 0 [6] (8] [4] [3] [2] (1] [0]
6th
parameter D->H 1 X 1 1 1 1 1 1 1 1 FFh
Description | The command returns information from the display module as follows:
1% parameter DDBO[7:0]: MS byte of Supplier ID (ID1[15:8])
2™ parameter DDB1[7:0]: LS byte of Supplier ID (ID1[7:0])
3" parameter DDB2[7:0]: Supplier Elective Data (ID2[15:8])
4™ parameter DDB3[7:0]: Supplier Elective Data (ID2[7:0])
5™ parameter: IFID[6:0]: I°C ID code
6™ parameter: EEC[7:0]: FFh
Supplier ID and Supplier Elective Data stored in internal NVM are read.
X =Don't care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Flow Chart

[ read_DDB_start | Legend

Command

R61529

P
Dummy Read arameter

1st parameter DDBO[7:0]
(MS byte of Supplier ID)

v

2nd parameter DDB1[7:0]
(LS byte of Supplier ID)

v

3rd parameter DDB2[7:0]

(MS byte of Suppilier
Elective Data)

v

4th parameter DDB3[7:0]

(LS byte of Suppilier
Elective Data)

v

5th parameter IFID[6:0]
(12C ID code)

v

6th parameter FFh
(Exit code)

N\
NN

N\
N

Sequential
transfer

N\
N\

N

NN

\
NN
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Manufacturer Command

Additional User Command

MCAP: Manufacturer Command Access Protect (BOh)

BOh MCAP(Manufacturer Command Access Protect)
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command 0 X 1 0 1 1 0 0 0 0 BOh
1st
W/R 1 X 0 0 0 0 o | MCAP | MCAP | MCAP | o
parameter [2] ) [0]
Description | MCAP[2:0]
The R61529 is required to release Access Packet before inputting a Manufacturer Command. This command
releases parameters so that Manufacturer Command inputs are enabled. When the conditions to release Protect,
as shown in the table above, are met, Manufacturer Command inputs are enabled.
MCAP[1:0]
Command 3'b011 3'b101-
3'b000 3'b001 3'b010 (default) 3'b100 Ib111
BOh Yes Yes Yes
B1h Yes Yes No
B3h-BFh Yes No No
Setting Setting
C0n-D3n ves inhibited No No ves inhibited
D6h-F3h No No No
F5h-F6h Yes Yes No
F8h-FEh No No No
Yes : Access Possible(Protect Off)
No : Access impossible(Protect On)
Once the R61529 enables Manufacturer Command inputs, it keeps the state until MCAP[2:0] is written so that the
R61529 enters Protect ON state again.
X =Don’t care
Restriction In case of H/W Reset or soft_reset, accessing a Manufacturer Command is restricted so that Manufacturer
Commands B1h-FEh inputs are identified as nop command.
Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Low Power Mode Control (B1h)

B1lh Low Power Mode Control
W/R DCX | DB23-DB8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 0 1 1 0 0 0 1 B1h
st
! W/R 1 X 0 0 0 0 0 0 0 DSTB | 0Xh
parameter
Description | This command is used to enter the Deep Standby Mode.
DSTB
The driver enters the Deep Standby Mode when DSTB=1. Internal logic power supply circuit (VDD) is turned
down enabling low power consumption. In the Deep Standby mode, data stored in the frame memory and the
instructions are not retained. Rewrite them after the Deep Standby mode is exited.
Do not input soft_reset command and other commands in deep standby mode.
X =Don’t care
Restriction Deep standby mode can be set in only Sleep Mode On. Accessing DSTB in Sleep Mode Off is regarded (treated
as nop command). DSTB is accessed after enter_sleep_mode.
When this command is read via DSI or MDDI, dummy read operation is not performed.
[l ]
Flow Chart ! Legend :
Sleep Mode ! !
| |
i :
1 |
* e
r Low Power Mode Control | ! !
: :
1 |
1 |
' '
/ DSTB=1 / | l
‘ ’
I 1
1 ]
I |
y 1 A 1
! Sequential !
( Deep Standby Mode ) | transfer !
1
1 |
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Frame Memory Access and Interface Setting (B3h)

B3h Frame Memory Access and Interface Setting
W/R DCX DB23-DB8 DB7 DB6 DB5 | DB4 | DB3 DB2 DB1 DBO Hex
Command — 0 X 1 0 1 1 0 0 1 1 B3h
st
! W/R X 0 0 0 o | o 0 WE 0 oxh
parameter MODE
2 IN.T
parameter W/R X 0 0 EON 0 0 TEI[2] | TEI[1] | TEI[0] XXh
3rd
W/R X 0 0 0 0 0 0 0 0 00h
parameter
4" EPF | EPF DFM DFM
X
parameter W/R 0 0 [1 [0] 0 0 [1 [0] XXh
Description | WEMODE
WEMODE Window group setting for memory write
0 The write start position is not reset to the start of window address, and the subsequent
data are disregarded.
1 The write start position is reset to the start of window address area to overwrite the
subsequent data to the previous data.
EPF[1:0]
This bit is used to set data format when 16/18bpp (R,G,B) data are converted to 24bpp (r,g,b) stored in internal frame
memory (24bpp).
EPF[1:0] 18bpp (R, G, B) = 24bpp (r, 9, b) 16bpp (R, G, B) = 24bpp (r, 9, b)

"0” is written to the LSB.
r[7:0]={ R[5:0], 2’h0 }
g[7:0]={ G[5:0], 2’h0 }

"0” is written to the LSB.
r[7:0]={ R[5:0], 2’h0 }
g[7:0]={ G[5:0], 2’h0 }

2'h0 b[7:0]={ B[5:0], 2’h0 } b[7:0]={ B[5:0], 2’h0 }
Note that the data are converted as follows: Note that the data are converted as follows:
R[5:0], B[5:0]1=6'h3F — r, b[7:0]=8’'hFF R[4:0], B[4:0]=5’h1F — r, b[7:0]=8"hFF
G[5:0]=6’h3F — g[7:0]=8’'hFF G[5:0]=6’h3F — g[7:0]=8’'hFF
”1” is written to the LSB. ”1” is written to the LSB.
r[7:0]1={ R[5:0], 2’h3 } r[7:0]={ R[5:0], 2’h3 }
g[7:0]={ G[5:0], 2’h3 } g[7:0]={ G[5:0], 2’h3 }

2’h1 b[7:0]={ B[5:0], 2’h3 } b[7:0]={ B[5:0], 2’h3 }
Note that the data are converted as follows: Note that the data are converted as follows:
R[5:0], B[5:0]=6'h0 — r, b[7:0]=8'h00 R[4:0], B[4:0]=5’h0 — r, b[7:0]=8"h00
G[5:0]=6’h0 — g[7:0]=8’h00 G[5:0]=6’h0 — g[7:0]=8’h00
The MSB value is written to the LSB. The MSB value is written to the LSB.

>h2 r[7:0]={ R[5:0], R[5:4] } r[7:0]1={ R[4:0], R[4:2] }
g[7:0]={ G[5:0], G[5:4] } g[7:0]={ G[5:0], G[5:4] }
b[7:0]={ B[5:0], B[5:4] } b[7:0]={ B[4:0], B[4:2] }

2'h3 Setting inhibited
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Description | DFM[1:0]
Description | The bit is used to define image data write/read format to the Frame Memory. For details, see a section of each data
format.
TEI[2:0]
The bit is used to define interval between outputs of TE signal. Set in accordance with update cycle and transfer rate
of the display data.
TEI[2:0] Interval
0 Every frame
1 2 frames
3 4 frames
5 6 frames
Other than above Setting inhibited
IN_TEON
The bit specifies whether TE pin is used or TER (TE Report) is used in MIPI DSI operation, and specifies whether TE
pin is used or Client initiated wake up is used in MDDI operation.
IN_TEON Setting
0 TE pin is used.
1 TE pin is not used. Set TELOM (35h command) to 0.
X =Don't care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Display Mode (B4h)

B4h Display Mode
W/R DCX | DB23-DB8 | DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 0 1 1 0 1 0 0 B4h
para1r:eter R 1 X 0 0 0 0 0 0 DM[1] DM[0] | OXh

Description | DM[1:0]

DM[1:0] Display mode
2’h0 Internal oscillation clock
1’c 2’h1 MIPI DPI
Modes 1 and 2 2’h2 Setting inhibited
2'h3 Setting inhibited
DM[1:0] Display mode
2'h0 Internal oscillation clock
MIPI DBI
2’h1 Setting inhibited
Type B
2’h2 VSYNC interface
8, 16, 18, 24 bits
2'h3 Setting inhibited

X =Don't care

These bits are used to select display operation when I°C or DBI Type B is selected. The R61529 allows switching
display operation between internal clock operation and external display operation by DM[1:0] setting. Switching from
MIPI DPI operation to VSYNC interface operation and vise versa is prohibited. Setting of these bits can be changed
in Sleep mode only and not guaranteed in other modes.

Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Read Checksum and ECC Error Count (B5h)

B5h Read Checksum and ECC Error Count
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 0 1 1 0 1 0 1 B5h
Dummy
R 1 X X X X X X X X X XXh
Parameter
1st R 1 X CSOU | CSOU | CSOU | CSOU | CSOU | CSOU | Csou | csou XXh
parameter T[7] Tl6] (5] T[4] T3] T[2] ] T[0]
2nd R 1 X DSIEC | DSIEC | DSIEC | DSIEC | DSIEC | DSIEC | DSIEC | DSIEC XXh
parameter P[7] P[6] P[3] P[4] P[3] P[2] P[1] P[O]
3rd R 1 X DSIEC | DSIEC | DSIEC | DSIEC | DSIEC | DSIEC | DSIEC | DSIEC XXh
parameter E[7] E[6] E[5] E[4] E[3] E[2] E[1] E[0]
Description | CSOUT[7:0]
These bits read checksum error count values. When checksum error occurs in DSI Long Packet reception, the value
is counted up. When these bits are read, they are cleared to 8’h00.
DSIECP[7:0]
These bits read single-bit ECC error count values. When 1-bit ECC error occurs in DSI Packet Header reception, the
value is counted up. When these bits are read, they are cleared to 8’h00.
DSIECE[7:0]
These bits read multi-bit ECC error count values. When 2-bit-or-more ECC error occurs in DSI Packet Header
reception, the value is counted up. When these bits are read, they are cleared to 8’'h00.
X =Don’t care
Restriction Note: When this command is read via DSI, dummy read operation is not performed.
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DSI Control (B6h)

B6h DSI Control
DB23-
W/R DCX DBS DB7 DB6 DB5 | DB4 | DB3 | DB2 DB1 DBO Hex

Command — 0 X 1 0 1 1 0 1 1 0 B6h

1% DSITX | DSITX
parameter W/R ! X 0 ! 0 ! 0 0 DIV[1] | DIV[0] 5xh

2 DSI_THS DSI_THS
parameter W/R ! X SET[1] SET [0] 0 0 0 0 ! ! x3h
Description | DSITXDIV[1:0]

These bits are used to define the division ratio to generate transmit clock in LP mode. If DSICLK stops, data is

transmitted by using the internal oscillator (14MHz).

DSITXDIV[1:0] DSICLK division ratio
2'b00 fDSICLK/4
2'b01 fDSICLK/8
2’b10 fDSICLK/16
2’b11 fDSICLK/32

DSITXDIV setting example

Host to R61529 R61529 to Host
Status of : Setting of :
Clock Lane Bit Rate fDSICLK DSITXDIV fTXCLK Bit rate
[Mbps] [MHZz] [MHZz] [Mbps]
[1:0]
480 240 15.0 7.50
440 220 2'b10 13.8 6.88
400 200 12,5 6.25
320 160 20.0 10.0
Active
300 150 2'b01 18.8 4.69
200 100 12.5 6.25
160 80 20 10.0
2'b00
100 50 12.5 6.25
Inactive
(Stop) - - - 14.0 (fosc) 0.3925
X =Don’t care
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Description | DSI_THSSET[1:0]
These bits are used to change operation frequency according to DSI clock when MIPI DSl is selected.
DSI_THSSET[L:0] Operating frequency (MHz)
Min Max
00 50 90
01 90 140
10 140 210
11 210 250
X =Don’t care
Restriction Note: When this command is read via DSI| or MDDI, dummy read operation is not performed.
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MDDI Control (B7h)

B7h MDDI Control
DB23-
W/R DCX 8 DB7 | DB6 | DB5 | DB4 | DB3 DB2 DB1 DBO Hex
DB
Command — 0 X 1 0 1 1 0 1 1 1 B7h
1st
W/R 1 X 0 0 0 0 0 0 CRCSTP MDCRC 0Xh
parameter
2nd
W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter
3rd MDDI_]I MDDI_IC MDDI_IC
W/R 1 X 0 0 0 1 0 CONT_ ONT_ ONT 1Xh
parameter TX[2] TX[1] _TX[0]
4th
W/R 1 X 0 0 1 0 0 0 0 1 21h
parameter
Description | MDCRC
When MDDI error detection mode is enabled, an output level of the DOUT pin is set to “High” if an error is detected.
For details, see “CRC Error Detection Mode Setting” in “MDDI (Mobile Display Digital Interface).”
MDCRC CRC error detection mode
0 Halt
1 Enable
CRCSTP
While CRCSTP is set to 1, detection is temporarily disabled. When the DOUT pin returns to “Low” level, CRCSTP is
set to 0. CRCSTP is used as an error detection signal. For details, see “CRC Error Detection Mode Setting” in “MDDI
(Mobile Display Digital Interface).”
MDDI_ICONT_TX[2:0]
They are used to adjust bias current for MDDI reverse link. They decide TX output differential signal level.
MDDI_ICONT_TX[2:0] Theoretical value of differential output current from Reverse Transmitter.
3'h0 50%
3h1 60% Center of values specified by MDDI standard (ver.1.2)
3h2 70%
3h3 80%
3h4 90%
3h5 100% Center of values specified by MDDI standard (ver.1.0)
3h6 110%
3h7 120%
X = Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Backlight Control (1) (B8h)

B8h Backlight Control (1)
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 0 1 1 1 0 0 0 B8h
st
para1meter W/R 1 X 0 0 0 0 0 0 BLCM BL,\?O 0Xh
2 THRE | THRE | THRE | THRE | THRE
parameter W/R ! X 0 0 0 WO[4] | wo[3] | wo2] | wor1] | woo XXh
3¢ THRE THRE THRE THRE THRE
parameter W/R ! X 0 0 0 WA1[4] | WA1[3] | W1[2] | W1[1] | W1[O0] XXh
4" W/R 1 X ULMT ULMT ULMT ULMT ULMT ULMT ULMT ULMT xxh
parameter wo[7] | woe] | Wo[s] | wor4] | wo[3] | wo[2] | wol1l | woioj
5" W/R 1 X ULMT ULMT ULMT ULMT ULMT ULMT ULMT ULMT xXh
parameter W1[7] | WA[6] | WA[S] | W1[4] | WA[3] | W1[2] | W1[1] | WA1[0]
6" W/R 1 X LLMT LLMT LLMT LLMT LLMT LLMT LLMT LLMT XXh
parameter WO[7] | WO[6] | WO[5] | WO[4] | WO[3] | WO[2] | WO[1] | WOIO]
7" W/R 1 X LLMT LLMT LLMT LLMT LLMT LLMT LLMT LLMT XXh
parameter w17 | WAl | W15l | W14 | WA1[31 | W12 | WA1[1] | WA1[0]
8" PITCH | PITCH | PITCH | PITCH
parameter W/R ! X 0 0 0 0 WI3] WI[2] WI[1] WI0] 0xh
9" CGAP | CGAP | CGAP | CGAP | CGAP
parameter W/R ! X 0 0 0 W [4] WI3] | WI[2] W 1] W 0] o
10" LNCO COEF | COEF | COEF | COEF | COEF
parameter W/R ! X MO 0 0 KO[4] | Ko[3] | KO[2] | Ko[1] | Ko[o] Xxh
11" LNCO COEF COEF COEF COEF | COEF
parameter W/R ! X M1 0 0 K1[4] K1[3] K1[2] K1[1] K1[0] XXh
12t TBL3 TBL3 TBL3 TBL3 TBL3 TBL3 TBL3 TBL3
W/R 1 X XXh
parameter [7] [6] (8] [4] 3] [2] 1] [0
13t TBL4 TBL4 TBL4 TBL4 TBL4 TBL4 TBL4 TBL4
W/R 1 X XXh
parameter [71 [6] [5] [4] [3] 2] [1] [0]
14t TBL5 TBL5 TBL5 TBL5 TBL5 TBL5 TBL5 TBL5
W/R 1 X XXh
parameter [7] [6] (8] [4] 3] [2] 1] [0
15 TBL6 TBL6 TBL6 TBL6 TBL6 TBL6 TBL6 TBL6
W/R 1 X XXh
parameter [71 [6] [5] [4] [3] [2] [1] [0]
16" TBL7 TBL7 TBL7 TBL7 TBL7 TBL7 TBL7 TBL7
W/R 1 X XXh
parameter [7] [6] (8] [4] [3] [2] [1] []
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17th
W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter
18"
W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter
1gth
W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter
20th
W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Note: Make sure that BLC function is turned off (DO (the 1st parameter): BLCON=0) when changing
parameter values of B8h and switching BLC modes (D1 (the 1st parameter: BLCM)).
Write 00h in the 16" parameter.
BLCM
The bit is used to select BLC mode. There are two sets of bits for each of THREW, ULMTW, LLMTW, COEFK, and
LNCOM registers, enabling different settings for different display images.
BLCM BLC Enabled register
mode
0 Mode 0 THREWO ULMTWO | LLMTWO LNCOMO COEFKO
PITCHW | CGAPW
1 Mode 1 THREW1 ULMTW1 | LLMTWA1 LNCOM1 COEFK1
BLCON
The bit is used to turn the BLC function ON/OFF.
BLCON BLC function
0 OFF
1 ON
The BLC function is disabled in Display Invert Mode On. Use BLC function (BLCON = 1) in Normal Mode On and
Display Invert Mode Off.
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Description | THREWO[4:0], THREW1[4:0]
The bits are used to specify percentage from the threshold to grayscale number 63 in the total of grayscale data. This
is the ratio (percentage) of the maximum number of pixels that makes display image white (= data “63”) to the total of
pixels by image processing.
Percentage of pixels =
Number of pixels with the grayscale from the threshold to grayscale No. 63/ Number of all pixels
THREWO is enabled when BLCM=0.
THREW1 is enabled when BLCM=1.
THREWO[4:0] Percentage THREWO0[4:0] Percentage
THREW1[4:0] of pixels THREW1[4:0] of pixels
5’h00 0% 5’h10 32%
5’h01 2% 5’h11 34%
5’h02 4% 5’h12 36%
5’h03 6% 5’h13 38%
5’h04 8% 5’h14 40%
5’h05 10% 5h15 42%
5’h06 12% 5’h16 44%
5’h07 14% 5’h17 46%
5’h08 16% 5’h18 48%
5’h09 18% 5’h19 50%
5’h0A 20% 5h1A 52%
5’h0B 22% 5’h1B 54%
5’h0C 24% 5h1C 56%
5’h0D 26% 5’h1D 58%
5’hOE 28% 5’h1E 60%
5’hOF 30% 5h1F 62%
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Description | ULMTWO[7:0], ULMTW1[7:0]
The possible maximum value of the threshold grayscale value (Dth) that makes display image white is set in units of
1 grayscale. ULMTWO is enabled when BLCM=0. ULMTW1 is enabled when BLCM=1.
Maximum Maximum Maximum Maximum
ULMTWO[7:0] scale ULMTWO[7:0] scale ULMTWO[7:0] scale ULMTWO[7:0] scale
ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame ULMTW1([7:0] (Frame ULMTW1[7:0] (Frame
memory memory memory memory
data) data) data) data)
8’h00 0 8'h10 16 8'h20 32 8’h30 48
8'h01 1 8'h11 17 8'h21 33 8'h31 49
8'h02 2 8’'h12 18 8'h22 34 8'h32 50
8’'h03 3 8’'h13 19 8'h23 35 8'h33 51
8’'ho4 4 8'h14 20 8'h24 36 8'h34 52
8’h05 5 8'h15 21 8'h25 37 8'h35 53
8’h06 6 8'h16 22 8'h26 38 8'h36 54
8'h07 7 8'h17 23 8'h27 39 8'h37 55
8’'h08 8 8’'h18 24 8'h28 40 8'h38 56
8’h09 9 8’h19 25 8'h29 41 8’'h39 57
8’h0A 10 8’h1A 26 8’h2A 42 8'h3A 58
8'hoB 11 8'h1B 27 8'h2B 43 8’h3B 59
8'h0C 12 8'h1C 28 8'h2C 44 8'h3C 60
8'h0D 13 8'h1D 29 8'h2D 45 8'h3D 61
8’'hOE 14 8’'h1E 30 8'h2E 46 8'h3E 62
8’'hOF 15 8'h1F 31 8'h2F 47 8'h3F 63
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Description
Maximum Maximum Maximum Maximum
ULMTWO[7:0] scale ULMTWO[7:0] scale ULMTWO[7:0] scale ULMTWO[7:0] scale
ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame
memory memory memory memory
data) data) data) data)
8'h40 64 8’h50 80 8'h60 96 8'h70 112
8’'h41 65 8'h51 81 8'h61 97 8'h71 113
8’'h42 66 8’'h52 82 8'h62 98 8'h72 114
8'h43 67 8’'h53 83 8'h63 99 8'h73 115
8’'h44 68 8'h54 84 8'h64 100 8'h74 116
8'h45 69 8’'h55 85 8'h65 101 8'h75 117
8'h46 70 8’h56 86 8'h66 102 8'h76 118
8'h47 71 8’'h57 87 8'h67 103 8'h77 119
8’'h48 72 8’h58 88 8'h68 104 8'h78 120
8’'h49 73 8’h59 89 8'h69 105 8'h79 121
8'h4A 74 8’h5A 90 8’h6A 106 8'h7A 122
8'h4B 75 8’'h5B 91 8'h6B 107 8'h7B 123
8'h4C 76 8'h5C 92 8'h6C 108 8'h7C 124
8'h4D 77 8’'h5D 93 8’'h6D 109 8'h7D 125
8'h4E 78 8’h5E 94 8’h6E 110 8'h7E 126
8'h4F 79 8’h5F 95 8’h6F 111 8'h7F 127
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Description
Maximum Maximum Maximum Maximum
ULMTWO[7:0] scale ULMTWO[7:0] scale ULMTWO[7:0] scale ULMTWO[7:0] scale
ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame
memory memory memory memory
data) data) data) data)
8’'h80 128 8’h90 144 8’hA0 160 8'hBO 176
8’'h81 129 8'h91 145 8’hA1 161 8'hB1 177
8’'h82 130 8'h92 146 8’'hA2 162 8'hB2 178
8’'h83 131 8’'h93 147 8’hA3 163 8'hB3 179
8'h84 132 8'h94 148 8'hA4 164 8'hB4 180
8'h85 133 8’'h95 149 8’'hA5 165 8'hB5 181
8’'h86 134 8’h96 150 8’hA6 166 8'hB6 182
8’'h87 135 8'h97 151 8'hA7 167 8'hB7 183
8’'h88 136 8’h98 152 8’hA8 168 8'hB8 184
8’h89 137 8’h99 153 8’hA9 169 8’'hB9 185
8'h8A 138 8’h9A 154 8’'hAA 170 8’hBA 186
8'h8B 139 8’'h9oB 155 8’'hAB 171 8’'hBB 187
8'h8C 140 8’'h9C 156 8’'hAC 172 8'hBC 188
8'h8D 141 8’h9D 157 8’hAD 173 8'hBD 189
8'h8E 142 8'h9E 158 8'hAE 174 8’hBE 190
8’'h8F 143 8’h9F 159 8’hAF 175 8’hBF 191
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Description
Maximum Maximum Maximum Maximum
ULMTWO[7:0] scale ULMTWO[7:0] scale ULMTWO[7:0] scale ULMTWO[7:0] scale
ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame ULMTW1[7:0] (Frame
memory memory memory memory
data) data) data) data)
8'hCOo 192 8'hDO 208 8’hEO 224 8'hFO 240
8’'hC1 193 8’hD1 209 8’hE1 225 8'hF1 241
8'hC2 194 8’'hD2 210 8’hE2 226 8'hF2 242
8'hC3 195 8’'hD3 211 8’hE3 227 8'hF3 243
8'hC4 196 8'hD4 212 8’hE4 228 8'hF4 244
8'hC5 197 8'hD5 213 8’hE5 229 8'hF5 245
8'hC6 198 8'hD6 214 8’hE6 230 8'hF6 246
8'hC7 199 8'hD7 215 8’hE7 231 8'hF7 247
8'hC8 200 8’'hD8 216 8’'hE8 232 8’'hF8 248
8'hC9 201 8'hD9 217 8’hE9 233 8’hF9 249
8'hCA 202 8'hDA 218 8’hEA 234 8’'hFA 250
8'hCB 203 8'hDB 219 8’hEB 235 8'hFB 251
8'hCC 204 8'hDC 220 8'hEC 236 8'hFC 252
8'hCD 205 8’'hDD 221 8’'hED 237 8'hFD 253
8’hCE 206 8'hDE 222 8’hEE 238 8’hFE 254
8'hCF 207 8'hDF 223 8’hEF 239 8'hFF 255
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Description | LLMTWO[7:0], LLMTW1[7:0]
The possible minimum value of the threshold grayscale value (Dth) that makes display image white is set in units of 1
grayscale. LLMTWO is enabled when BLCM=0. LLMTW1 is enabled when BLCM=1.
Minimum Minimum Minimum Minimum
LLMTWO[7:0] scale LLMTWO[7:0] scale LLMTWO[7:0] scale LLMTWO[7:0] scale
LLMTW1[7:0] (Frame LLMTW1[7:0] (Frame LLMTW1[7:0] (Frame LLMTWA1[7:0] (Frame
memory memory memory memory
data) data) data) data)
8’h00 0 8'h10 16 8'h20 32 8’h30 48
8'h01 1 8'h11 17 8'h21 33 8'h31 49
8'h02 2 8’'h12 18 8'h22 34 8'h32 50
8’'h03 3 8’'h13 19 8'h23 35 8'h33 51
8’'ho4 4 8'h14 20 8'h24 36 8'h34 52
8’h05 5 8'h15 21 8'h25 37 8'h35 53
8’h06 6 8'h16 22 8'h26 38 8'h36 54
8'h07 7 8'h17 23 8'h27 39 8'h37 55
8’'h08 8 8’'h18 24 8'h28 40 8'h38 56
8’h09 9 8’h19 25 8'h29 41 8’'h39 57
8’h0A 10 8’h1A 26 8’h2A 42 8'h3A 58
8'hoB 11 8'h1B 27 8'h2B 43 8’h3B 59
8'h0C 12 8'h1C 28 8'h2C 44 8'h3C 60
8'h0D 13 8'h1D 29 8'h2D 45 8'h3D 61
8’'hOE 14 8’'h1E 30 8'h2E 46 8'h3E 62
8’'hOF 15 8'h1F 31 8'h2F 47 8'h3F 63
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Description
Minimum Minimum Minimum Minimum
LLMTWO[7:0] scale LLMTWO[7:0] scale LLMTWO[7:0] scale LLMTWO[7:0] scale
LLMTWA1[7:0] (Frame LLMTWA1[7:0] (Frame LLMTWA1[7:0] (Frame LLMTW1[7:0] (Frame
memory memory memory memory
data) data) data) data)
8'h40 64 8’h50 80 8'h60 96 8'h70 112
8’'h41 65 8'h51 81 8'h61 97 8'h71 113
8’'h42 66 8’'h52 82 8'h62 98 8'h72 114
8'h43 67 8’'h53 83 8'h63 99 8'h73 115
8’'h44 68 8'h54 84 8'h64 100 8'h74 116
8'h45 69 8’'h55 85 8'h65 101 8'h75 117
8'h46 70 8’h56 86 8'h66 102 8'h76 118
8'h47 71 8’'h57 87 8'h67 103 8'h77 119
8’'h48 72 8’h58 88 8'h68 104 8'h78 120
8’'h49 73 8’h59 89 8'h69 105 8'h79 121
8'h4A 74 8’h5A 90 8’h6A 106 8'h7A 122
8'h4B 75 8’'h5B 91 8'h6B 107 8'h7B 123
8'h4C 76 8'h5C 92 8'h6C 108 8'h7C 124
8'h4D 77 8’'h5D 93 8’'h6D 109 8'h7D 125
8'h4E 78 8’h5E 94 8’h6E 110 8'h7E 126
8'h4F 79 8’h5F 95 8’h6F 111 8'h7F 127
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Description
Minimum Minimum Minimum Minimum
LLMTWO[7:0] scale LLMTWO[7:0] scale LLMTWO[7:0] scale LLMTWO[7:0] scale
LLMTWA1[7:0] (Frame LLMTWA1[7:0] (Frame LLMTWA1[7:0] (Frame LLMTW1[7:0] (Frame
memory memory memory memory
data) data) data) data)
8’'h80 128 8’h90 144 8’hA0 160 8'hBO 176
8’'h81 129 8'h91 145 8’hA1 161 8'hB1 177
8’'h82 130 8'h92 146 8’'hA2 162 8'hB2 178
8’'h83 131 8’'h93 147 8’hA3 163 8'hB3 179
8'h84 132 8'h94 148 8'hA4 164 8'hB4 180
8'h85 133 8’'h95 149 8’'hA5 165 8'hB5 181
8’'h86 134 8’h96 150 8’hA6 166 8'hB6 182
8’'h87 135 8'h97 151 8'hA7 167 8'hB7 183
8’'h88 136 8’h98 152 8’hA8 168 8'hB8 184
8’h89 137 8’h99 153 8’hA9 169 8’'hB9 185
8'h8A 138 8’h9A 154 8’'hAA 170 8’hBA 186
8'h8B 139 8’'h9oB 155 8’'hAB 171 8’'hBB 187
8'h8C 140 8’'h9C 156 8’'hAC 172 8'hBC 188
8'h8D 141 8’h9D 157 8’hAD 173 8'hBD 189
8'h8E 142 8'h9E 158 8'hAE 174 8’hBE 190
8’'h8F 143 8’h9F 159 8’hAF 175 8’hBF 191
Rev.0.02 August 4, 2010 235

Renesas SP Confidential RenesasSP




R61529 Target Specification
Description
Minimum Minimum Minimum Minimum
scale scale scale scale
LLMTWO[7:0] LLMTWO[7:0] LLMTWO[7:0] LLMTWO[7:0]
(Frame (Frame (Frame (Frame
LLMTW1[7:0] LLMTW1[7:0] LLMTW1[7:0] LLMTWA[7:0]
memory memory memory memory
data) data) data) data)
8'hCO0 192 8'hD0 208 8'hEO 224 8’'hFO0 240
8'hC1 193 8'hD1 209 8’hE1 225 8'hF1 241
8'hC2 194 8'hD2 210 8’'hE2 226 8’'hF2 242
8'hC3 195 8'hD3 21 8'hE3 227 8'hF3 243
8'hC4 196 8'hD4 212 8'hE4 228 8'hF4 244
8'hC5 197 8'hD5 213 8'hE5 229 8'hF5 245
8'hC6 198 8'hD6 214 8'hE6 230 8'hF6 246
8'hC7 199 8'hD7 215 8'hE7 231 8'hF7 247
8'hC8 200 8'hD8 216 8'hE8 232 8'hF8 248
8'hC9 201 8'hD9 217 8’hE9 233 8'hF9 249
8'hCA 202 8'hDA 218 8'hEA 234 8'hFA 250
8'hCB 203 8'hDB 219 8'hEB 235 8'hFB 251
8'hCC 204 8'hDC 220 8'hEC 236 8'hFC 252
8'hCD 205 8'hDD 221 8’'hED 237 8'hFD 253
8'hCE 206 8'hDE 222 8’hEE 238 8'hFE 254
8'hCF 207 8'hDF 223 8'hEF 239 8'hFF 255
Note: LLMTWO[7:0] and LLMTW1[7:0] values are restricted as above table according to COEFKO0[4:0] and
COEFK1[4:0] values. Make sure to follow the above minimum LLMTW?*[7:0] setting to each COEFK*[4:0] value.
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Description
PITCHWO[3:0], PITCHW1[3:0] LNCOMO, LNCOM1
This parameter sets the amount of change of LNCOMO, LNCOM1: Used to select 2- or 4-point
threshold grayscale value (Dth) that makes interpolation when BLC function is used. When
display image white per frame in units of one BLCM is set to 0, LNCOMO is enabled. When BLCM
half of the grayscale. is set to 1, LNCOM1 is enabled.
BLCM=0
PITCHWI[3:0] Am(z:rr:yzfczre:;nge LNCOMO Interpolation
4’h0 Setting inhibited 0 4-point interpolation
4'h1 1/2 grayscale 1 2-point interpolation
4'h2 1 grayscale
4'h3 3/2 grayscales BLCM=1
4’h4 2 grayscales
LNCOM1 Interpolation
4’h5 5/2 grayscales
4’h6é 3 grayscales 0 4-point interpolation
4'h7 7/2 grayscales 1 2-point interpolation
4'h8 4 grayscales
4'h9 9/2 grayscales
4’hA 5 grayscales
4’hB 11/2 grayscales
4'hC 6 grayscales
4’'hD 13/2 grayscales
4’hE 7 grayscales
4’hF 15/2 grayscales
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Description

CGAPWO[4:0], CGAPW1[4:0]

The difference of the two grayscales counted by the threshold counter is set in units of one half of the grayscale.

CGAPW[4:0] dGlrf?;'rs’ecnaC': CGAPW[4:0] i;?glicnilz
5'h00 Setting inhibited 5'h10 2 grayscales
5'h01 1/2 grayscale 5'h11 17/2 grayscales
5'h02 1 grayscale 5'h12 9 grayscales
5'h03 3/2 grayscale 5'h13 19/2 grayscales
5'h04 2 grayscales 5'h14 10 grayscales
5'h05 5/2 grayscales 5'h15 21/2 grayscales
5'h06 3 grayscales 5'h16 11 grayscales
5’h07 7/2 grayscales 5h17 23/2 grayscales
5'h08 4 grayscales 5'h18 12 grayscales
5'h09 9/2 grayscales 5'h19 25/2 grayscales
5'h0A 5 grayscales 5h1A 13 grayscales
5'h0B 11/2 grayscales 5h1B 27/2 grayscales
5'h0C 6 grayscales 5h1C 14 grayscales
5’h0D 13/2 grayscales 5h1D 29/2 grayscales
5'hOE 7 grayscales 5h1E 15 grayscales
5'hOF 15/2 grayscales 5h1F 31/2 grayscales
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Description | COEFKO0[4:0] , COEFK1[4:0]
This register sets the range of the grayscale that prevents display image from being white, according to the ratio of the
grayscale mentioned here to the grayscale number that makes data white.
Range of Range of
COEFKO[4:0] s::g::;‘:z COEFKO[4:0] S;:j:::r:z
COEFK1[4:0] (ER s COEFK1[4:0] eem T
being white being white
5'h00 0% 5'h10 100.00%
5'h01 6.25% 5h11 Setting inhibited
5’h02 12.50% 5’h12 Setting inhibited
5’h03 18.75% 5h13 Setting inhibited
5’h04 25.00% 5h14 Setting inhibited
5’h05 31.25% 5h15 Setting inhibited
5’h06 37.50% 5h16 Setting inhibited
5'h07 43.75% 5h17 Setting inhibited
5’h08 50.00% 5h18 Setting inhibited
5’h09 56.25% 5h19 Setting inhibited
5’h0A 62.50% 5h1A Setting inhibited
5’h0B 68.75% 5h1B Setting inhibited
5’h0C 75.00% 5h1C Setting inhibited
5’h0D 81.25% 5h1D Setting inhibited
5’hOE 87.50% 5h1E Setting inhibited
5’hOF 93.75% 5’h1F Setting inhibited
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Description | TBL_MIN[7:0], TBL3[7:0], TBL4[7:0], TBL5[7:0], TBL6[7:0], TBL7[7:0]
The reference value used for interpolation calculation in gamma table are set by TBL_*.

M reffz;'ilr: ce T refi-rilr: ce Mt refi-rt:rtl ce e refi-rte)zlr: ce
[7:0] value [7:0] value [7:0] value [7:0] value
8’h00 8’h00 8’h20 8'h20 8'h40 8'h40 8’h60 8’h60
8'h01 8'h01 8'h21 8'h21 8'h41 8'h41 8'h61 8'h61
8’h02 8’h02 8'h22 8'h22 8'h42 8'h42 8'h62 8'h62
8’h03 8’h03 8'h23 8'h23 8'h43 8'h43 8'h63 8'h63
8'h04 8’h04 8'h24 8'h24 8'h44 8'h44 8'h64 8'h64
8’h05 8’h05 8'h25 8'h25 8'h45 8'h45 8'h65 8'h65
8'h06 8'h06 8'h26 8'h26 8'h46 8'h46 8'h66 8'h66
8'h07 8'h07 8'h27 8'h27 8'h47 8'h47 8'h67 8'h67
8’h08 8’h08 8'h28 8'h28 8'h48 8'h48 8'h68 8'h68
8’h09 8’h09 8'h29 8'h29 8'h49 8'h49 8'h69 8'h69
8'h0A 8'h0A 8'h2A 8'h2A 8'h4A 8'h4A 8’h6A 8’h6A
8'h0B 8'h0B 8'h2B 8'h2B 8'h4B 8'h4B 8'h6B 8'h6B
8'h0C 8'h0C 8'h2C 8'h2C 8'h4C 8'h4C 8'h6C 8'h6C
8'h0D 8'h0D 8'h2D 8'h2D 8'h4D 8'h4D 8'h6D 8'h6D
8’hOE 8’hOE 8'h2E 8'h2E 8'h4E 8'h4E 8'h6E 8'h6E
8'hOF 8'hOF 8'h2F 8'h2F 8'h4F 8'h4F 8'h6F 8'h6F
8'h10 8'h10 8'h30 8'h30 8’h50 8'h50 8'h70 8'h70
8'h11 8'h11 8'h31 8'h31 8'h51 8'h51 8'h71 8'h71
8'h12 8'h12 8'h32 8'h32 8'h52 8'h52 8'h72 8'h72
8'h13 8'h13 8'h33 8'h33 8'h53 8'h53 8'h73 8'h73
8'h14 8'h14 8'h34 8'h34 8’h54 8'h54 8'h74 8'h74
8h15 8h15 8'h35 8'h35 8'h55 8'h55 8'h75 8'h75
8'h16 8'h16 8'h36 8'h36 8'h56 8'h56 8'h76 8'h76
8'h17 8'h17 8'h37 8'h37 8'h57 8'h57 8'h77 8'h77
8'h18 8'h18 8’h38 8'h38 8'h58 8'h58 8'h78 8'h78
8h19 8'h19 8’h39 8’h39 8'h59 8'h59 8'h79 8'h79
8'h1A 8'h1A 8'h3A 8'h3A 8'h5A 8’h5A 8'h7A 8'h7A
8'h1B 8'h1B 8'h3B 8'h3B 8'h5B 8'h5B 8'h7B 8'h7B
8'h1C 8'h1C 8'h3C 8'h3C 8'h5C 8'h5C 8'h7C 8'h7C
8'h1D 8'h1D 8'h3D 8'h3D 8’h5D 8'h5D 8'h7D 8h7D
8'h1E 8'h1E 8'h3E 8'h3E 8'h5E 8'h5E 8'h7E 8'h7E
8'h1F 8'h1F 8'h3F 8'h3F 8'h5F 8'h5F 8'h7F 8'h7F
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Description
TBL_* 8-bit TBL_* 8-bit TBL_* 8-bit TBL_* 8-bit
reference reference reference reference
[7:0] value [7:0] value [7:0] value [7:0] value
8'h80 8'h80 8'hA0 8'hA0 8'hCO0 8'hCO0 8’hEOQ 8'hEOQ
8'h81 8'h81 8'hA1 8’hA1 8'hC1 8'hC1 8’hE1 8’hE1
8’h82 8’h82 8’hA2 8'hA2 8’hC2 8’hC2 8'hE2 8’hE2
8’h83 8’h83 8’hA3 8'hA3 8’hC3 8’'hC3 8'hE3 8’hE3
8’'h84 8’h84 8’hA4 8'hA4 8’hC4 8’'hC4 8'hE4 8’hE4
8’h85 8’'h85 8’hA5 8'hA5 8’hC5 8’hC5 8'hE5 8'hE5
8'h86 8'h86 8'hA6 8'hA6 8'hC6 8'hC6 8’hE6 8'hE6
8'h87 8'h87 8'hA7 8'hA7 8'hC7 8'hC7 8'hE7 8'hE7
8’h88 8’h88 8’hA8 8'hA8 8’hC8 8’hC8 8'hE8 8’hE8
8’h89 8’h89 8’hA9 8’hA9 8’hC9 8’hC9 8’hE9 8’hE9
8’h8A 8’h8A 8'hAA 8’hAA 8'hCA 8'hCA 8’hEA 8’hEA
8'h8B 8'h8B 8'hAB 8'hAB 8'hCB 8'hCB 8'hEB 8'hEB
8’h8C 8’h8C 8’hAC 8’hAC 8'hCC 8’hCC 8’hEC 8’hEC
8'h8D 8'h8D 8'hAD 8'hAD 8'hCD 8'hCD 8'hED 8'hED
8’h8E 8’h8E 8'hAE 8'hAE 8’'hCE 8’'hCE 8’'hEE 8'hEE
8’h8F 8'h8F 8’hAF 8’hAF 8'hCF 8'hCF 8’hEF 8’hEF
8’h90 8’h90 8’hBO 8'hBO 8'hD0 8'hDO0 8’hFO 8’hFO
8'h91 8'h91 8'hB1 8'hB1 8'hD1 8'hD1 8'hF1 8'hF1
8’h92 8’h92 8’hB2 8'hB2 8’hD2 8’'hD2 8'hF2 8'hF2
8’h93 8’h93 8’hB3 8'hB3 8’hD3 8’hD3 8'hF3 8’'hF3
8'h94 8'h94 8'hB4 8’'hB4 8'hD4 8'hD4 8'hF4 8'hF4
8'h95 8'h95 8'hB5 8'hB5 8'hD5 8'hD5 8'hF5 8'hF5
8'h96 8'h96 8'hB6 8'hB6 8'hD6 8'hD6 8'hF6 8'hF6
8'h97 8'h97 8'hB7 8'hB7 8'hD7 8'hD7 8'hF7 8'hF7
8’h98 8’h98 8’'hB8 8'hB8 8’hD8 8’hD8 8’'hF8 8’'hF8
8’h99 8’h99 8’hB9 8'hB9 8’hD9 8’hD9 8’hF9 8’hF9
8'h9A 8’h9A 8’hBA 8’hBA 8'hDA 8'hDA 8'hFA 8'hFA
8'hoB 8'h9B 8'hBB 8'hBB 8'hDB 8'hDB 8'hFB 8'hFB
8'h9C 8'h9C 8'hBC 8'hBC 8'hDC 8'hDC 8'hFC 8'hFC
8’hoD 8’hoD 8'hBD 8’hBD 8'hDD 8’hDD 8'hFD 8'hFD
8'h9E 8'h9E 8’hBE 8’hBE 8'hDE 8'hDE 8'hFE 8'hFE
8'h9F 8'h9F 8'hBF 8’hBF 8'hDF 8'hDF 8’hFF 8'hFF
X =Don’t care
Restriction Note: When this command is read via DSI| or MDDI, dummy read operation is not performed.
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Backlight Control (2) (B9h)

B9h Backlight Control (2)
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 0 1 1 1 0 0 1 BY9h
st
! W/R 1 X 0 0 0 0 0 0 0 PWM 0Xh
parameter ON
nd
2 W/R 1 X BDCV BDCV BDCV BDCV BDCV BDCV BDCV BDCV XXh
parameter (7] [6] (8] [4] [3] [2 1] [a]
rd
3 W/R 1 X PWMDI PWMDI PWMDI PWMDI PWMDI PWMDI PWMDI PWMDI XXh
parameter V[7] vV [6] V[5] V [4] V[3] V2] V1] V[0]
th
4 W/R | 1 X 0 0 o | PWMWLEDP 0 0 | xxn
parameter M WME
Description PWMON, PWMWM

PWMWM = 0: Controls On/Off of the PWM output according to Display On/Off state.
PWMWM = 1: Controls On/Off of the PWM output according to PWMON setting. Note that LEDPWM is OFF when in
Sleep Mode regardless of PWMON value.

LEDPWME

LEDPWME pin output enable bit. In the system configuration using no LEDPWM pin, set the bit to 0. In the system
configuration using LEDPWM pin, set the bit to 1. This setting can be changed only in Sleep Mode On. Do not
change setting when the R61529 is operating.

LEDPWME PWMWM PWMON BLCON RDPWM LiEtT)\Ll:/tM Note
0 * 0 BDCV 0%
1 BLC*BDCV 0%
1 0 0 0% 0%
1 Setting inhibited Setting inhibited
1 0 BDCV 0%
1 BLC*BDCV 0% *2
0 * 0 BDCV BDCV *1
1 BLC*BDCV BLC*BDCV *1
1 0 0 0% 0%
1 Setting inhibited Setting inhibited
1 0 BDCV BDCV
1 BLC*BDCV BLC*BDCV *2

Notes: 1. If PWMWM = 0, On/Off of the PWM output is automatically controlled according to display ON/Off state.
Display Off: Sleep Mode On or set_display_off
Display On: sleep Mode Off and set_display_on

2. If PWMWM = 1, RDPWM and LEDPWM outputs cause BDCV value to be read during Display Off.
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Description | BDCV[7:0]
PWM signal’s width is selected from 256 values between 8'hFF and 8'h00 when LED is adjusted externally.
BLCON=0: PWM signal whose width is determined by BDCV[7:0] is output.
BLCON=1: PWM signal whose width is determined by (BDCV*BLC).
BDCV[7:0] Amount of light
8’h00 None (0%)
8'h01 1/255
8'h02 2/255
8’h03 3/255
8’hFE 254/255
8’hFF 255/255 (100%)
PWMDIV[7:0]
The bit is used to define frequency of PWM signal that is output from LEDPWM pin.
PWMDIV[7:0] LEDPWM frequency PWMDIV[7:0] LEDPWM frequency
8’h00 54.9KHz 8’h10-8’h1E Setting inhibited
8’h01 27.4KHz 8'h1F 1.72KHz
8'h02 18.3KHz 8'h20-8’'h3E Setting inhibited
8’h03 13.7KHz 8’h3F 0.86KHz
8'h04—8’h06 Setting inhibited 8'h40-8'h7E Setting inhibited
8'h07 6.86KHz 8'h7F 0.43KHz
8’h08—8’hOE Setting inhibited 8'h80-8'hFE Setting inhibited
8’hOF 3.43KHz 8'hFF 0.21KHz
Note: These values are typical values. The maximum variance is +7%.
PWMON
PWMWM
|
r--r-r—-———~>"""™>""""™""""~>"""~>"""~>">">"=">"="==—~ =™ °— 1
: BLCON :
| o [ :
| 1
| 1
| 1
| I
| 1
| RDPWM 1
e o o e e e e o e e e e e e e i 1
X =Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Backlight Control (3) (BAh)

BAh Backlight Control (3) (Read PWM Data)
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command — 0 X 1 0 1 1 1 0 1 0 BAh
Dummy
R 1 X X X X X X X X X XXh
Parameter
1% R 1 « RDPW | RDPW | RDPW | RDPW | RDPW | RDPW | RDPW | RDPW XXh
parameter MI[7] MI6] M[5] M[4] M[3] M[2] M[1] MI[O]
Description | RDPWM[7:0]
The command is used to read LED brightness data for LEDPWM signal.
X = Don't care
Restriction Read data is invalid in Sleep Mode On.
Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
__________________ ;
Flow Chart Legend

Read PWM Data

R61529

Send 1st parameter RDPWM[7:0]

Command

Parameter

Sequential
transfer
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Device Code Read (BFh)

BFh Device Code Read
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 0 1 1 1 1 1 1 BFh
D
par‘;::t‘; ) R 1 X X X X X X X X X | xxh
1st
parameter R 1 X 0 0 0 0 0 0 0 1 01h
2nd
parameter R 1 X 0 0 1 0 0 0 1 0 22h
3rd
parameter R 1 X 0 0 0 1 0 1 0 1 15h
4th
parameter R 1 X 0 0 1 0 1 0 0 1 29h
5th
parameter R 1 X 0 0 0 0 0 0 0 0 00h
Description | The parameters are used to read the information as follows.
1% parameter: Returns the upper byte "01h” of Renesas Technology’s Supplier ID decided by MIPI Alliance.
2" parameter: Returns the lower byte "22h” of Renesas Technology’s Supplier ID decided by MIPI Alliance.
3" parameter: Returns the upper byte “15h” of product code of this LSI.
4™ parameter: Returns the lower byte “29h” of product code of this LSI.
X = Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Flow Chart

v R61529

: Dummy Read
1st parameter
(MS byte of Supplier ID
2nd parameter
(LS byte of Supplier ID
3rd parameter
(MS byte of Device cod

\4
4th parameter /
(LS byte of Supplier ID.

\J

5th parameter
(ALL'D?)

Legend

Command

Parameter

Sequential
transfer
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Panel Control Command

Panel Driving Setting (COh)

COh Panel Driving Setting
W/R DCX | DB23-DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 0 0 0 0 0 0 COh
st
! W/R 1 X 0 0 0 REV SM GS BGR SS XXh
parameter
2nd
parameter W/R 1 X NL[7] NL[6] NL[5] NL[4] NL[3] NL[2] NL[1] 1 XXh
3 SCN SCN SCN SCN SCN SCN
parameter W/R ! X 0 NLI8] [5] [4] [3] [2] [1] [0] XXh
th
4 W/R 1 X 0 0 0 1 0 0 BLV PTV 1Xh
parameter
Slh
W/R 1 X 0 0 0 NDL PTDC 0 0 0 XXh
parameter
th
6 W/R 1 X 0 0 0 PTG ISC[3] | ISC[2] | ISC[1] | ISC[O] | XXh
parameter
7th
W/R 1 X 0 0 0 0 BLS 0 0 0 0Xh
parameter
8" W/R 1 X PCDIV | PCDIV | PCDIV | PCDIV | PCDIV | PCDIV | PCDIV | PCDIV XXh
parameter HI[3] H[2] H[1] HIO] L[3] L[2] L[1] L[0]
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Description | REV

Source output level in display period.

REV nput Data Source output level in display area
Positive polarity Positive polarity
24’h000000 V255 V255
0
24’'hFFFFFF V0 Vo
24’h000000 VO VO
1
24'hFFFFFF V255 V255
SM

SM=0: Left/right interchanging scan
SM=1: Left/right one-side scan

GS

GS=0: Forward scan
GS=1: Reverse scan

The R61529 allows changing gate driver assignment and the scan mode by combination of SM and GS bits. Set
these bits in accordance with the configuration of the module. For details, see “Scan Mode Setting”.

BGR

The bit is used to switch RGB/BGR. (See description of B6 bit in 36h command) Relationships between BGR setting
and gamma correction registers are shown below.

36n(B3) | BGR proizztsor I:I;i:\r/)ilfg
0 RGB RGB
0 1 RGB BGR
0 RGB BGR
1 1 RGB RGB

SS
The bit is used to set the shift direction of output from the source driver. (See description of B6 bit in 36h command)
36h(B6) SS Source Output 36h(B6) SS Source Output
0 S1 — S960 0 S960 — S1
° 1 S960 — S1 1 1 S1 — S960

To change the RGB order, set SS and BGR bit in accordance with mounting position.
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Description | NL[8:1]
These bits set the number of lines to drive the LCD to in units of 2 lines in the range from 240 lines to 480 lines. The
frame memory address mapping is not affected by the number of NL[8:1]. The number of lines should be set
according to the panel size.
NL[8:1] Number of drive line
8’h00-8'h76 Setting inhibited
8'h77 240 lines
8'h78 242 lines
8'h79 244 lines
8’'hEC 474 lines
8’hED 476 lines
8’hEE 478 lines
8'hEF 480 lines
8’hF0-8'hFF Setting inhibited
SCN[5:0]
The bit is used to set scanning start position.
Scanning start position (N: Number of line(s) defined by NL[8:1])
SCNI[5:0] SM=0 SM=1
GS=0 GS=1 GS=0 GS=1
6'h00 G[1] GI(N)] G[1] GIN]
6'h01 G[9] G[(N+8)] G[16] G[N+4]
6'h02 G[17] G[(N+16)] G[33] G[N+8]
6'h03 G[25] G[(N+24)] G[49] GIN+12]
6'h04 G[33] G[(N+32)] G[65] G[N+16]
6'h05 G[41] G[(N+40)] G[81] G[N+20]
6'h06 G[49] G[(N+48)] G[97] G[N+24]
6'h07 G[57] G[(N+56)] G[113] G[N+28]
6'h08 G[65] G[(N+64)] G[129] G[N+32]
6'h09 G[73] G[(N+72)] G[145] G[N+36]
6'h0A G[81] G[(N+80)] G[161] G[N+40]
6'h0B-6’h2F  |Setting inhibited Setting inhibited | Setting inhibited | Setting inhibited
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Description

To set SCN, follow the restriction below:

SM GS Restriction
0 0 (Scanning start position -1) + (Number of line (NL bit)) < 480
0 1 Scanning start position < 480
1 0 (Scanning start position -1) + (Number of line (NL bit)) < 480
1 1 Scanning start position <480
BLV
The bit selects inversion operation during the retrace period.
Inversion operation
BLV during retrace
period
0 Dot inversion
1 Column inversion
BLS
The bit is used to define source output level in the Retrace Period.
BLS Positi.ve Negat.ive
polarity polarity
0 V255 V255
1 Vo V20
PTV

The bit is used to define inversion in a non-lit display area.

PTV

Inverting operation in non-lit display area

0

Dot inversion

1

Column inversion

NDL

The bit is used to define source output level (PTV=1) in the non-lit display area.

Source output level in non-lit display area
NPt Positive polarity Negative polarity
2’h0 V255 V255
2'h1 Vo Vo
2’h2 GND GND
2’h3 Setting inhibited

Rev.0.02 August 4, 2010

250

Renesas SP Confidential

RenesasSP




R61529

Target Specification

Description

“Non-lit display

NL

“Retrace period” means back and front porches.

area” means:

Partial Mode On

Partial Area

Front Porch

PTG

Retrace period

Retrace period

PTG gate output in non-lit display area
0 Normal scan
1 Interval scan

NL

FP

Non-display area other than the Partial Area defined by SR[8:0] and ER[8:0].
Display area when Sleep mode is off and the display operation is off.

Sleep Mode Off
Display Off

Back Porch

Display Off

Front Porch

Retrace period

Meon-lit display area

Retrace period

The bit is used to select gate scan mode in non-lit display area.

Note: Selects the frame-n inversion liquid crystal drive waveform (B/C = 0) when selecting interval scan.
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Description |1SC[3:0]
The bit is used to set the scan cycle when PTG selects interval scan in non-display area drive period. The scan cycle is
defined by n frame periods, where n is an odd number from 3 to 31. The polarity of liquid crystal drive voltage from the
gate driver is inverted in the same timing as the interval scan cycle.
ISC[3:0] Scan interval ISC[3:0] Scan interval
4’h0 Setting inhibited 4’h8 17 frames
4’h1 3 frames 4’h9 19 frames
4’h2 5 frames 4’hA 21 frames
4'h3 7 frames 4'hB 23 frames
4'h4 9 frames 4'hC 25 frames
4’'h5 11 frames 4'hD 27 frames
4’h6 13 frames 4’hE 29 frames
4'h7 15 frames 4’hF 31 frames
PCDIVH[3:0]/PCDIVL[3:0]
When the R61529's display operation is synchronized with PCLK during DPI operation, internal clock for display
operation switches from internal oscillation clock to PCLKD. The bits are used to define the division ratio of PCLKD to
PCLK.
PCDIVH specifies the number of PCLK during PCLKD high period in units of 1 clock.
PCDIVL specifies the number of PCLK during PCLKD low period in units of 1 clock.
Egg:\\i['[[gg]] Number of clocks l;gg:\\;tl[[gg]] Number of clocks
4’h0 Setting inhibited 4’'h8 8 clocks
4’h1 1 clock 4’h9 9 clocks
4'h2 2 clocks 4’hA 10 clocks
4'h3 3 clocks 4'hB 11 clocks
4'h4 4 clocks 4'hC 12 clocks
4’h5 5 clocks 4’hD 13 clocks
4’h6 6 clocks 4’hE 14 clocks
4'h7 7 clocks 4’hF 15 clocks
Set PCDIVL=PCDIVH or PCDIVH-1.
Also, set PCDIVH and PCDIVL so that PCLKD frequency becomes the closest to internal oscillation clock frequency.
X =Don’t care
Restriction | Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Display Timing Setting for Normal Mode (C1h)

Cih Display Timing Setting for Normal Mode
DB23-
W/R | DCX DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 0 0 0 0 0 1 C1h
Ist W/R 1 X 0 0 0 0 DIV[3] | DIV[2] | DIV[1] | DIV|[0] 0Xh
parameter
2nd RTN RTN RTN RTN RTN RTN
parameter W/R 1 X 0 0 [5] [4] [3] [2] [1] [0] XXn
3rd BP BP BP BP BP BP BP BP
W/R 1 X XXh
parameter [7] (6] [8] (4] [3] (2] 11 [
4th FP FP FP FP FP FP FP FP
W/R 1 X XXh
parameter [7] [6] [8] [4] [3] [2] 11 [
5th W/R 1 X 0 LINEIN LINEIN LINEIN 0 0 0 PNSET XXh
parameter VO[2] VO[1] VO[0]

Description | DIV[3:0]

These bits set the division ratio of the internal clock frequency. A clock whose frequency is divided is a reference
clock (unit: clk) for a display circuit and step-up circuit. One clock width equals 1 clk. Set DIV[3:0] before use
according to use conditions. fOSC=14MHz(Typ.). If a division ratio is set to 1/12 (4'h7), 1/(14MHz/ 12) = 0.85us= 1

clk.
DIV[3:0] Setting
4’h0-3 Setting inhibited
4'h4 fOSC/9
4’'h5 fOSC/10
4'h6 Setting inhibited
4'h7 fOSC/12
Other than the above Setting inhibited
RTNI[5:0]

These bits set the number of clocks in 1 line period.

RTN[5:0] Clocks per line RTN[5:0] Clocks per line RTN[5:0] Clocks per line
6’h00-6'h1F  Setting inhibited 6’h25 37 clocks 6'h2B 43 clocks
6’h20 32 clocks 6’'h26 38 clocks 6’h2C 44 clocks
6’h21 33 clocks 6’h27 39 clocks 6’h2D 45 clocks
6’h22 34 clocks 6’'h28 40 clocks 6’h2E 46 clocks
6’h23 35 clocks 6’h29 41 clocks 6’h2F 47 clocks
6’h24 36 clocks 6'h2A 42 clocks
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Description | FP[7:0], BP[7:0]

These parameters define the retrace period (i.e. front and back porches) which appears before and after the
display area. FP bits define number of front porch lines while BP bits define number of back porch lines.

FP[7:0], BP[7:0] Number of front porch lines Number of back porch lines
8'h00 Setting inhibited Setting inhibited
8’h01 Setting inhibited Setting inhibited
8'h02 Setting inhibited Setting inhibited
8'h03 Setting inhibited Setting inhibited
8'h04 4 lines 4 lines

8’h05 5 lines 5 lines

8'h06 6 lines 6 lines

8'h07 7 lines 7 lines

8'h08 8 lines 8 lines

8'h09 9 lines 9 lines

8’hOA 10 lines 10 lines

8'h0B 11 lines 11 lines

8'h0C 12 lines 12 lines

8'hoD 13 lines 13 lines

8'hOE 14 lines 14 lines

8’hOF 15 lines 15 lines

8'h7F 127 lines 127 lines

8'h80 128 lines 128 lines

8'h81 Setting inhibited Setting inhibited
8’hFF Setting inhibited Setting inhibited

ee | [

Nt Display

area
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Description | PNSET

Sets a dot inversion method.

PNSET Setting
0 Spatial configuration mode 1
1 Spatial configuration mode 2
LINEINVO[2:0]

Sets a line inversion cycle of a dot inversion method.

LINEINVO[2:0]

Setting

3'h0

1-line inversion

Only spatial configuration mode 1

3’h1

2-line inversion

3'h2

3-line inversion

Only spatial configuration mode 1

3'h3

4-line inversion

3’h4

8-line inversion

3’'h5

Column inversion Only spatial configuration mode 1

2’'h6

Setting inhibited

3’h7

Setting inhibited

Source output operation performed by combined setting of PNSETO0 and LINEINVO are as follows:
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Description @1-line inversion
Only spatial configuration mode 1

I odﬁlfrsm e |evsr|| frame

Line | + -+ -+ -+ - -+

)
+
)
+
)
+

-+ -+ -+ -4 4+ =

+
I
+
I
+
I

®2-line inversion
Spatial configuration mode 1 Spatial configuration mode 2

| odg frame even frame | odd frame even frame
| I | |

-t -k = k- -+ -4 -+ =+ I e -+ - 4 =+ -+
+ -+ -+ -+ - -+ -+ -+ — + -+ -+ -+ -+ + -+ -+ -+ -
-4 ==t =+ ==t =t = e e + -+ =+ -+ =
- -+ -+ =+ i T P T T B
-t =+ =t = -+ -+ -+ -+ e e -+ -+ =+ -+
+ =4 - = 4 - -+ - 4 =+ =+ R R e A A
[ ==t =t = -4 -+ ==+ P T et T
L e ) e e L A I

@3-line inversion
Only spatial configuration mode 1

| odglframe |evgp| frame

=t =+ =+ = -4 =+ =+ = +
+ -+ =+ = + = -+ =+ =+ - +
+ -+ —+ — + — -+ -+ —+ - +
-+ -+ =+ - + + =+ =+ = + =
-+ -+ -+ -+ + -+ -+ -+ -
= 4 =+ =+ =+ + =+ =+ =+ =
@®4-line inversion
Spatial configuration mode 1 Spatial configuration mode 2
odg frame Iﬂrllﬁ'ame odd frame lwiframe
+ -+ -+ -+ - -+ -+ -+ -+ + -+ -+ -+ - -+ -+ -+ -
L -+ -+ -+ -+ + -+ =+ =+ = -+ -+ =+ -+
=+ =+ =+ = -+ -+ - 4+ = + -+ -+ =+ - + + =+ =+ = + =
+ =+ =+ =+ = -+ =+ =+ =+ -4 =+ =-%=-+ ===+ =
-t -t =+ =+ + -+ -+ -+ - I It S S R
-t — -+ +- -+ -+ - e i e
-4 =4 =+ -+ + =+ =4 =+ = + =+ =+ -+ = =+ =+ =+ -+
-+ =4 =+ =+ + =+ =4 =+ = ==+ -+ = -+ ==+ -+
+ - -+ -+ - -+ -+ -+ -+ L — -+ -+ -+
+ -+ -+ -+ - -+ -+ -+ -+ + -+ -+ -+ - -+ -+ -+ -+
+ =k =+ =+ - -+ =+ =-+=-+ -4 =+ =-+-+ = =+ =+ =
e e e e N -4 =t == ok == =
=G === == == =cr == = === =
e = = = e = == = Gm = = =
+ -4+ -+ - + + -+ -+ =+ = + -+ =+ -+ — -+ =+ -+ - +
=== = == i = = === o= == cr = 4=
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Description | | gg_jine inversion
Spatial configuration mode 1 Spatial configuration mode 2
frame frame frame frame
®Column inversion Only spatial configuration mode 1
od frame | g[i frame

X = Don't care
Restriction | Make sure that the total of lines set by the BP and FP bits is an even number.

Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Test Mode 1 (C3h)

C3h Test Mode 1
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command — 0 X 1 1 0 0 0 0 1 1 C3h
Dummy
R 1 X X X X X X X X X XXh
Parameter
1st
R 1 X 0 0 1 0 0 0 0 1 21h
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don't care
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Source/Gate Driving Timing Setting (C4h)

C4h Panel Driving Setting
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command — 0 X 1 1 0 0 0 1 0 0 C4h

1st NOW NOW NOW NOW NOW NOW
parameter WIR ! X 0 B[2] B[1] B[O] 0 [2] [1] [0] XXh

2nd W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter

3rd SEQG | SEQG | SEQG | SEQG
parameter W/R ! X 0 0 0 0 ND[3] ND[2] ND[1] ND[0] 0xh

4th SEQV | SEQV | SEQV | SEQV
parameter W/R ! X 0 0 0 0 CIL3] CIL[2] CIL[1] CIL[0] Oxh
Description | NOWBJ[2:0]

These bits are used to set a falling position of gate output.

Falling position of

NOWB(2:0] gate output
3'ho Setting inhibited
3’h1 Setting inhibited
3'h2 1 clock
3’h3 2 clocks
3’h4 3 clocks
3'h5 4 clocks
3’h6 5 clocks
3'h7 6 clocks

Note: The unit clock here is the frequency divided clock, which is set according to the division ratio set by DIV (C1h).
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Description

NOW[2:0]

These bits are used to set a gate output start position (non-overlap period) in 1-line period.

Falling position of

NOW[2:0]
gate output
3’h0 1 clock
3’h1 2 clocks
3'h2 3 clocks
3'h3 4 clocks
3'h4 5 clocks
3’h5 6 clocks
3’h6 7 clocks
3'h7 8 clocks
Note: The unit clock here is the frequency divided clock, which is set according to the division ratio set by DIV
(C1h).
RTN RTN
o X X
NOwB
Gn
NOW
Gn+1
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Description SEQGND[3:0] SEQVCIL[3:0]
Sets a source pre-charge period. (GND Sets a source pre-charge period. (VCI and
pre-charge) “clk” equals a reference clock VCL pre-charge) “clk” equals a reference
(clk) set by DIV[3:0] (C1h command) or set clock (clk) set by DIV[3:0] (C1h command) or
by PCDIVH[3:0] and PCDIVL[3:0] (COh set by PCDIVH[3:0] and PCDIVL[3:0] (COh
command). command).
SEQGND[3:0] Period SEQVCIL[3:0] Period
4’h0 Setting inhibited 4’h0 Setting inhibited
4’h1 Setting inhibited 4'h1 1clk
4'h2 Setting inhibited 4'h2 2clks
4'h3 3clks 4'h3 3clks
4'h4 4clks 4'h4 4clks
4’'h5 5clks 4’'h5 5clks
4’h6 6clks 4'h6 6clks
4’h9 9clks 4'h9 9clks
4’hA 10clks 4’hA 10clks
4’hB 11clks 4’hB 11clks
4hC 12clks 4hC 12clks
4’hD 13clks 4’hD 13clks
4’hE 14clks 4’hE 14clks
4’hF 15clks 4’hF 15clks
An example of a source output waveform (pre-charge) is shown below.
Basic operation of source output 1
(polarity inversion) (n=0123....255)
Pre-charge SEOGNEL EEQVGIL SEQGND_ SEQVCIL
VnP
yal\ o\ .
/ / \ GND
SOURGE \
/ / VCL
/ \ / VnN
X =Don’t care
Restriction Note: When this command is read via DSI| or MDDI, dummy read operation is not performed.
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DPI Polarity Control

C6h DPI Polarity Control (C6h)
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 0 0 0 1 1 0 C6h
Ist W/R 1 X 0 0 0 VSPL HSPL EPL 0 DPL 00h
parameter
Description
VSPL
Sets the signal polarity of the VSYNC pin.
VSPL=0 Low active
VSPL=1 High active
HSPL
Sets the signal polarity of the HSYNC pin
HSPL=0 Low active
HSPL=1 High active
EPL
Sets the signal polarity of the DE pin
EPL=0 DE=0: Writing DB[23:0] data is enabled. DE=1: Writing DB[23:0] is disabled.
EPL=1 DE=0: Writing DB[23:0] data is disabled. DE=1: Writing DB[23:0] is enabled.
DPL
Sets the signal polarity of the PCLK pin.
DPL=0 Reads data on the rising edge of the PCLK signal.
DPL=1 Reads data on the falling edge of the PCLK signal.
X =Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Test Mode 2 (C7h)

C7h Test Mode 2
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command — 0 X 1 1 0 0 0 1 1 1 C7h
Dummy
R 1 X X X X X X X X X XXh
Parameter
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
2nd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don’t care
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Gamma Control Command

Gamma Setting A Set (C8h)

C8h Gamma Setting A Set
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command - 0 X 1 1 0 0 1 0 0 0 C8h
1st W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter PO[6] PO[5] PO[4] PO[3] PO[2] PO[1] PO[0]
2nd W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P1[6] P1[5] P1[4] P1[3] P1[2] P1[1] P1[0]
3rd W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P2[6] P2[5] P2[4] P2[3] P2[2] P2[1] P2[0]
4th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P3[6] P3[5] P3[4] P3[3] P3[2] P3[1] P3[0]
5th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P4[6] P4[5] P4[4] P4[3] P4[2] P4[1] P4[0]
6th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P5[6] P5[5] P5[4] P5[3] P5[2] P5[1] P5[0]
7th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P6[6] P6[5] P6[4] P6[3] P6[2] P6[1] P6[0]
8th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P7[6] P7[5] P7[4] P7[3] P7[2] P7[1] P7[0]
9th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P8[6] P8[5] P8[4] P8[3] P8[2] P8[1] P8[0]
10th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P9[6] P9[5] P9[4] P9[3] P9[2] PI[1] P9[0]
11th GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA
W/R 1 X 0 XXh
parameter P10[6] | P10[5] | P10[4] | P10[3] | P10[2] | P10[1] | P10[0]
12th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter P11[6] P11[5] | P11[4] | P11[3] | P11[2] | P11[1] P11[0]
13th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter NO[6] NO[5] NO[4] NO[3] NO[2] NO[1] NO[O]
14th ELA ELA ELA ELA ELA ELA ELA
1 W/R 1 X 0 GS GS GS GS GS GS GS xxh
parameter N1[6] N1[5] N1[4] N1[3] N1[2] N1[1] N1[0]
15th W/R 1 X 0 GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter N2[6] N2[5] N2[4] N2[3] N2[2] N2[1] N2[0]
16th GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA
W/R 1 X 0 XXh
parameter N3[6] N3[5] N3[4] N3[3] N3[2] N3[1] N3[0]
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17th W/R X GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter N4[6] N4[5] N4[4] N4[3] N4[2] N4[1] N4[0]
18th W/R X GSELA | GSELA GSELA | GSELA GSELA | GSELA | GSELA XXh
parameter N5[6] N5[5] N5[4] N5[3] N5[2] N5[1] N5[0]
19th W/R X GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter N6[6] N6[5] N6[4] N6[3] N6[2] N6[1] N6[0]
20th W/R X GSELA | GSELA GSELA | GSELA GSELA | GSELA | GSELA XXh
parameter N7[6] N7[5] N7[4] N7[3] N7[2] N7[1] N7[0]
21 ELA ELA ELA ELA ELA ELA ELA
st W/R X GS GS GS GS GS GS GS xxh
parameter N8[6] N8[5] N8[4] N8[3] N8[2] N8[1] N8[0]
22nd W/R X GSELA | GSELA | GSELA | GSELA | GSELA | GSELA | GSELA XXh
parameter N9[6] N9[5] N9[4] N9[3] N9[2] N9[1] N9[0]
23rd W/R X GSELA | GSELA GSELA | GSELA GSELA | GSELA | GSELA XXh
parameter N10[6] | N10[5] | N10[4] | N10[3] | N10[2] | N10[1] | N10[0]
24th ELA ELA ELA ELA ELA ELA ELA
1 W/R X GS GS GS GS GS GS GS xxh
parameter N11[6] | N11[5] | N11[4] | N11[3] | N11[2] | N11[1] | N11[0]
Description | Grayscale (red or blue) that Gamma Setting A Set registers are applied depends on settings of COh command (BGR
bit) and 36h command (B3 bit). See description of COh command for details. See "Gamma Correction Function" for
detailed description of the parameters.
X = Don't care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Target Specification

Gamma Setting B Set (C9h)

C9h Gamma Setting B Set
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command — 0 X 1 1 0 0 1 0 0 1 Coh

1st W/R 1 X 0 GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB XXh
parameter PO[6] PO[5] PO[4] PO[3] PO[2] PO[1] PO[0]

2nd W/R 1 X 0 GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter P1[6] P1[5] P1[4] P1[3] P1[2] P1[1] P1[0]

3rd WI/R 1 X 0 GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB .
parameter P2[6] P2[5] P2[4] P2[3] P2[2] P2[1] P2[0]

4th W/R 1 X 0 GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB XXh
parameter P3[6] P3[5] P3[4] P3[3] P3[2] P3[1] P3[0]

5th W/R 1 X 0 GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter P4[6] P4[5] P4[4] P4[3] P4[2] P4[1] P4[0]

6th W/R 1 X 0 GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB XXh
parameter P5[6] P5[5] P5[4] P5[3] P5[2] P5[1] P5[0]

7th W/R 1 X 0 GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB XXh
parameter P6[6] P6[5] P6[4] P6[3] P6[2] P6[1] P6[0]

8th W/R 1 X 0 GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter P7[6] P7[5] P7[4] P7[3] P7[2] P7[1] P7[0]

9th W/R 1 X 0 GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB XXh
parameter P8[6] P8[5] P8[4] P8[3] P8[2] P8[1] P8[0]

10th W/R 1 X 0 GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter P9[6] P9[5] P9[4] P9[3] P9[2] P9[1] P9[0]

11th WI/R 1 X 0 GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB .
parameter P10[6] | P10[5] | P10[4] | P10[3] | P10[2] | P10[1] | P10[0]

12th W/R 1 X 0 GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter P11[6] | P11[5] | P11[4] | P11[3] | P11[2] | P11[1] | P11[0]

13th W/R 1 X 0 GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter NO[6] NO[5] NO[4] NO[3] NO[2] NO[1] NO[0]

14th GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB

W/R 1 X 0 XXh

parameter N1[6] N1[5] N1[4] N1[3] N1[2] N1[1] N1[0]

15th W/R 1 X 0 GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter N2[6] N2[5] N2[4] N2[3] N2[2] N2[1] N2[0]

16th W/R 1 X 0 GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter N3[6] N3[5] N3[4] N3[3] N3[2] N3[1] N3[0]
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17th W/R 1 X GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB XXh
parameter N4[6] N4[5] N4[4] N4[3] N4[2] N4[1] N4[0]
18th W/R 1 X GSELB GSELB GSELB GSELB GSELB | GSELB GSELB XXh
parameter N5[6] N5[5] N5[4] N5[3] N5[2] N5[1] N5[0]
19th W/R 1 X GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB XXh
parameter N6[6] N6[5] N6[4] N6[3] N6[2] N6[1] N6[0]
20th W/R 1 X GSELB GSELB GSELB GSELB GSELB | GSELB GSELB XXh
parameter N7[6] N7[5] N7[4] N7[3] N7[2] N7[1] N7[0]
21st W/R 1 X GSELB GSELB GSELB | GSELB GSELB | GSELB GSELB XXh
parameter N8[6] N8[5] N8[4] N8[3] N8[2] N8[1] N8[0]
22nd W/R 1 X GSELB | GSELB | GSELB | GSELB | GSELB | GSELB | GSELB XXh
parameter N9[6] N9[5] N9[4] N9[3] N9[2] N9[1] N9[0]
23rd GSELB GSELB GSELB GSELB GSELB | GSELB GSELB
r WIR | 1 X XXh
parameter N10[6] | N10[5] | N10[4] | N10[3] | N10[2] | N10[1] | N10[0]
24th ELB ELB ELB ELB ELB ELB ELB
tl W/R 1 X GS GS GS GS GS GS GS XXh
parameter N11[6] | N11[5] | N11[4] | N11[3] | N11[2] | N11[1] | N11[0]
Description | Gamma Setting B Set registers are applied to green grayscale.
See "Gamma Correction Function" for detailed description of the parameters.
X = Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Target Specification

Gamma Setting C Set (CAh)

CAh Gamma Setting C Set
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 0 0 1 0 1 0 CAh
1st W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC xxh
parameter PO[6] PO[5] PO[4] PO[3] PO[2] PO[1] PO[0]
2nd W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter P1[6] P1[5] P1[4] P1[3] P1[2] P1[1] P1[0]
3rd W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter P2[6] P2[5] P2[4] P2[3] P2[2] P2[1] P2[0]
4th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC xxh
parameter P3[6] P3[5] P3[4] P3[3] P3[2] P3[1] P3[0]
5th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter P4[6] P4[5] P4[4] P4[3] P4[2] P4[1] P4[0]
6th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC xxh
parameter P5[6] P5[5] P5[4] P5[3] P5[2] P5[1] P5[0]
7th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC xxh
parameter P6[6] P6[5] P6[4] P6[3] P6[2] P6[1] P6[0]
8th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter P7[6] P7[5] P7[4] P7[3] P7[2] P7[1] P7[0]
9th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC xxh
parameter P8[6] P8[5] P8[4] P8[3] P8[2] P8[1] P8[0]
10th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter P9[6] P9[5] P9[4] P9[3] P9[2] P9[1] P9[0]
11th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter P10[6] | P10[5] | P10[4] | P10[3] | P10[2] | P10[1] | P10[0]
12th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter P11[6] P11[5] | P11[4] | P11[3] | P11[2] | P11[1] P11[0]
13th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter NO[6] NO[5] NO[4] NO[3] NO[2] NO[1] NO[0]
14th GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC
W/R 1 X 0 XXh
parameter N1[6] N1[5] N1[4] N1[3] N1[2] N1[1] N1[0]
15th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter N2[6] N2[5] N2[4] N2[3] N2[2] N2[1] N2[0]
16th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter N3[6] N3([5] N3[4] N3[3] N3[2] N3[1] N3[0]
Rev.0.02 August 4, 2010 268

Renesas SP Confidential

RenesasSP




R61529 Target Specification
17th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter N4[6] N4[5] N4[4] N4[3] N4[2] N4[1] N4[0]
18th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC xxh
parameter N5[6] N5[5] N5[4] N5[3] N5[2] N5[1] N5[0]
19th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter N6[6] N6[5] N6[4] N6[3] N6[2] N6[1] N6[0]
20th W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter N7[6] N7[5] N7[4] N7[3] N7[2] N7[1] N7[0]
21 EL EL EL EL EL EL EL
st W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC xxh
parameter N8[6] N8[5] N8[4] N8[3] N8[2] N8[1] N8[0]
22nd W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC XXh
parameter N9[6] N9[5] N9[4] N9[3] N9[2] N9[1] N9[0]
23rd GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC
r WI/R 1 X 0 XXh
parameter N10[6] | N10[5] | N10[4] | N10[3] | N10[2] | N10[1] | N10[0]
24th EL EL EL EL EL EL EL
1 W/R 1 X 0 GSELC | GSELC | GSELC | GSELC | GSELC | GSELC | GSELC xxh
parameter N11[6] | N11[5] | N11[4] | N11[3] | N11[2] | N11[1] | N11[0]
Description | Grayscale (red or blue) that Gamma Setting C Set registers are applied depends on settings of COh command (BGR
bit) and 36h command (B3 bit). See description of COh command for details. See "Gamma Correction Function" for
detailed description of the parameters.
X = Don't care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.

Test Mode 3 (CCh)

CCh Test Mode 3
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command — 0 X 1 1 0 0 1 1 0 0 CCh
Dummy
R 1 X X X X X X X X X XXh
Parameter
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don’t care
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Target Specification

Power Control Command

Power Setting (Charge Pump Setting) (DOh)

DOh Power Setting (Charge Pump Setting)
DB23-
W/R DCX DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex

Command — 0 X 1 1 0 1 0 0 0 0 DOh

1st DC4 DC4 DC1 DC1 DC2 DC2
parameter W/R ! X ! 0 [1 [0] [1] [0] [1] [0] XXh

2nd BT BT
parameter W/R 1 X 0 0 0 0 [] 0] 1 0 0Xh

3rd W/R 1 X 0 0 0 0 1 0 0 0 08h
parameter

Ath W/R 1 X 0 0 DCIM | DCIM 0 0 0 0 X0h
parameter [1 [0]

5th VC1 VC1 VC1 VC2 VC2 VC2
parameter W/R ! X 0 0 [2] [1] [0] [2] [1] [0] 0Bh

bt W/R 1 X 0 0 0 0 0 1 0 0 04h
parameter

7th W/R 1 X 0 0 0 0 0 0 0 1 01h
parameter

8th W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter

oth W/R 1 X 0 0 0 0 1 0 0 0 08h
parameter

10th W/R 1 X 0 0 0 0 0 0 0 1 01h
parameter

Tth W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter

12th W/R 1 X 0 0 0 0 0 1 1 0 06h
parameter

13th W/R 1 X 0 0 0 0 0 0 0 1 01h
parameter

14th W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter

15th W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter

16th W/R 1 X 0 0 1 0 0 0 0 0 20h
parameter
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Description | DC1[1:0]

Sets a step-up clock cycle of the internal step-up circuit generating VSP. 1H equals 1 horizontal (line) period.

DC1[1:0] Step-up clock cycle
2’h0 Halt
2’h1 1H
2’h2 1/2H
2’h3 Setting inhibited
DC2[1:0]

Sets a step-up clock cycle of the internal step-up circuit generating VGH and VGL. 1H equals 1 horizontal (line)
period. 2H equals 2 horizontal (2-line) periods.

DC2[1:0] Step-up clock cycle
2'h0 Halt
2’h1 2H
2’h2 4H
2’h3 8H
DC4[1:0]
Sets a step-up clock cycle of the internal step-up circuit generating VCL. 1H equals 1 horizontal (line) period.
DC4[1:0] Step-up clock cycle
2’h0 Halt
2’h1 1H
2’h2 1/2H
2’h3 Setting inhibited
DC1M[1:0]
Sets a step-up clock cycle of the internal step-up circuit generating VSN.
DC1M[1:0] Step-up clock cycle
2’h0 Halt
2’'h1 1H
2’h2 1/2H
2’h3 Setting inhibited
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VC1[2:0]
Sets VCI1 that is power supply of voltage generating VSP and VCL.
VC1[2:0] VCI3 voltage
3'h0 Setting inhibited
3’h1 2.94V
3'h2 2.88V
3'h3 2.82V
3’h4 2.76V
3'h5 2.70V
3’h6 2.64V
3'h7 VCI
Note: VCI1 < VCI.
VC2[2:0]
Sets VCI2 that is power supply of voltage generating VGH and VGL.
VC2[2:0] VCI2 voltage
3'h0 Setting inhibited
3’h1 3.80Vv
3’h2 4.00V
3’h3 4.20V
3’h4 4.40V
3'h5 4.60V
3’h6 4.80V
3h7 5.00V
BT[1:0]
Sets the voltage step-up factor. Set the lower step-up factor to reduce power consumption.
BT[1:0] VSP | VSN ‘ VCL ‘ VGH VGL
2'h0 Setting inhibited
oh VCI1+VCI2X3 -(VCI1+VCI2 x
x7] 2) [x-5]
o VCIMX2 | -VCIMx2 | -VCI1 | vyCl1+vCI2X3 <(VCI2X 2)
[x 2] [x-2] [x -1] x7] [x-4]
o3 V?)L26>]<3 -(v[c);(|_24>]< 2)
Note: The step-up factors from VCI1 are shown in the brackets [ ].
X =Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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VCOM Setting (D1h)

D1h VCOM Setting
W/R DCX D[?;:_ DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO | Hex
Command — 0 X 1 1 0 1 0 0 0 1 D1h
par;;teter W/R 1 X 0 0 0 0 0 0 V\IID((::V 0 0Xh
poamoter | "R X 0 g e | e | w | m | e [
porameer | "R 0 e e | | e | m | | e |
v | w0 | | e [ e [ | e [ e
WcCvDC
WCVDC=1: Used to enable write to VDC[7:0]. To set NVM write data, write 1 in WCVDC.
WCVDC=0: Used to disable write to VDC[7:0]. Values loaded from NVM are retained even if this parameter is
written.
PVHI[6:0]
Sets VPLVL that is reference voltage of y correction registers for positive polarity. Make sure that VSP — VPLVL >
0.3V.
PVH [6:0] VPLVL PVH [6:0] VPLVL PVH [6:0] VPLVL
7’h00 5.700V 7h10 5.300V 7’h20 4.900V
7’h01 5.675V 7h11 5.275V 7’h21 4.875V
7’h02 5.650V 7’h12 5.250V 7’h22 4.850V
7’h03 5.625V 7h13 5.225V 7’h23 4.825V
Description 7’h04 5.600V 7h14 5.200V 7h24 4.800V
7’h05 5.575V 7h15 5.175V 7h25 4.775V
7’h06 5.550V 7h16 5.150V 7’h26 4.750V
7’h07 5.525V 7h17 5.125V 7’h27 4.725V
7’h08 5.500V 7h18 5.100V 7’h28 4.700V
7’h09 5.475V 7h19 5.075V 7'h29 4.675V
7’hOA 5.450V 7h1A 5.050V 7h2A 4.650V
7’h0B 5.425V 7h1B 5.025V 7’h2B 4.625V
7’hoC 5.400V 7h1C 5.000V 7h2C 4.600V
7’h0D 5.375V 7h1D 4.975V 7h2D 4.575V
7’hOE 5.350V 7h1E 4.950V 7h2E 4.550V
7’hOF 5.325V 7h1F 4.925V 7h2F 4.525V
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Description
PVH [6:0] VPLVL PVH[6:0] | VPLVL PVH [6:0] VPLVL
7h30 4500V 7'h48 3.900V 7'h60 3.300V
7h31 4.475V 7h49 3.875V 761 3.275V
7h32 4.450V 7haA 3.850V 7'h62 3.250V
7h33 4.425V 7h4B 3.825V 7h63 3.205V
7'h34 4.400V 7h4cC 3.800V 7'h64 3.200V
7h35 4375V 7h4D 3775V 7'h65 3.175V
7h36 4.350V 7'h4E 3.750V 7'h66 3.150V
7h37 4.325V 7'h4F 3.725V 7h67 3.125V
7h38 4.300V 7'h50 3.700V 7h68 3.100V
7'h39 4275V 7'h51 3.675V 7'h69 3.075V
7h3A 4.250V 7'h52 3.650V 7h6A 3.050V
7h3B 4225V 7'h53 3.625V 7h6B 3.025V
7h3cC 4.200V 7'h54 3.600V 7h6C 3.000V
7h3D 4175V 7h55 3.575V 7'h6D Setting
inhibited
7h3E 4150V 7'h56 3,550V 7'h6E Setting
inhibited
7'h3F 4125V 7h57 3.525V 7'h6F Setting
inhibited
7'h40 4100V 7h58 3.500V 7'h70 Setting
inhibited
7'ha1 4.075V 7h59 3.475V 7'h71 Setting
inhibited
7'h42 4.050V 7'h5A 3.450V 7h72 Setting
inhibited
7h43 4.025V 7h5B 3.425V
7'ha4 4.000V 7'h5C 3.400V 7h7C Setting
inhibited
7'h45 3.975V 7h5D 3.375V 7h7D Setting
inhibited
7'h46 3.950V 7h5E 3.350V 7h7E Setting
inhibited
7'ha7 3.925V 7'h5F 3.325V Th7F Setting
inhibited
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NVH[6:0]

Sets VNLVL that is reference voltage of y correction registers for negative polarity.

Make sure that VSP — VPLVL <-0.3V

NVH [6:0] VNLVL NVH [6:0] VNLVL NVH [6:0] VNLVL
7'h00 -5.700V 7'h20 -4.900V 7'h40 -4.100V
7’h01 -5.675V 7’h21 -4.875V 7’h41 -4.075V
7'h02 -5.650V 7’h22 -4.850V 7’h42 -4.050V
7’h03 -5.625V 7'h23 -4.825V 7'h43 -4.025V
7'h04 -5.600V 7'h24 -4.800V 7'h44 -4.000V
7'h05 -5.575V 7'h25 -4.775V 7'h45 -3.975V
7'h06 -5.550V 7'h26 -4.750V 7'h46 -3.950V
7’h07 -5.525V 7’h27 -4.725V 7’h47 -3.925V
7'h08 -5.500V 7’h28 -4.700V 7’h48 -3.900V
7’h09 -5.475V 7'h29 -4.675V 7'h49 -3.875V
7'hOA -5.450V 7'h2A -4.650V 7'h4A -3.850V
7'h0B -5.425V 7'h2B -4.625V 7'h4B -3.825V
7’h0C -5.400V 7'h2C -4.600V 7'h4C -3.800V
7’h0D -5.375V 7'h2D -4.575V 7'h4D -3.775V
7’hOE -5.350V 7'h2E -4.550V 7'h4E -3.750V
7'hOF -5.325Vv 7'h2F -4.525V 7'h4F -3.725V
7h10 -5.300V 7'h30 -4.500V 7'h50 -3.700V
7h11 -5.275V 7'h31 -4.475V 7'h51 -3.675V
7’h12 -5.250V 7’h32 -4.450V 7’h52 -3.650V
7’h13 -5.225V 7'h33 -4.425V 7'h53 -3.625V
7’h14 -5.200V 7'h34 -4.400V 7'h54 -3.600V
7’h15 -5.175V 7'h35 -4.375V 7'h55 -3.575V
7’h16 -5.150V 7’h36 -4.350V 7’h56 -3.550V
7h17 -5.125V 7’h37 -4.325V 7’h57 -3.525V
7h18 -5.100V 7’h38 -4.300V 7’h58 -3.500V
7’h19 -5.075V 7'h39 -4.275V 7'h59 -3.475V
7h1A -5.050V 7’h3A -4.250V 7'’h5A -3.450V
7h1B -5.025V 7'h3B -4.225V 7'h5B -3.425V
7h1C -5.000V 7'h3C -4.200V 7'h5C -3.400V
7h1D -4.975V 7'h3D -4.175V 7’h5D -3.375V
7h1E -4.950V 7'h3E -4.150V 7'h5E -3.350V
7h1F -4.925V 7'h3F -4.125V 7'h5F -3.325V
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Description

NVH [6:0] VNLVL NVH [6:0] VNLVL NVH [6:0] VNLVL

7h60 -3.300V 7h68 -3.100V 7'h70 Setting
inhibited

7'h61 -3.275V 7h69 -3.075V 7h71 Setting
inhibited
7'h62 -3.250V 7h6A -3.050V 7h72 Setting
inhibited
7’h63 -3.225V 7'h6B -3.025V

7he4 -3.200V 7h6C -3.000V 7h7C Setting

inhibited

, , Setting , Setting

7'n6s 3475V 7'h6D inhibited 7h7b inhibited

, , Setting , Setting

7'h66 -3.150v 7'h6E inhibited Th7E inhibited

, , Setting , Setting

7'he7 -3.128v 7'heF inhibited Th7F inhibited
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VDCJ[7:0]
The bit is used to set VCOMDC output voltage. VCOMDC = -0.3V ~ -3.0V.

VDC[7:0] VCOMDC VDC[7:0] VCOMDC VDC[7:0] VCOMDC
8’h00 Setting inhibited 8'h20 VNLVL x 0.096 8'h40 VNLVL x 0.193
8'h01 Setting inhibited 8'h21 VNLVL x 0.099 8'h41 VNLVL x 0.196
8'h02 Setting inhibited 8'h22 VNLVL x 0.102 8'h42 VNLVL x 0.199
8’h03 Setting inhibited 8'h23 VNLVL x 0.105 8'h43 VNLVL x 0.202
8’h04 Setting inhibited 8'h24 VNLVL x 0.108 8'h44 VNLVL x 0.205
8’h05 Setting inhibited 8’h25 VNLVL x 0.111 8'h45 VNLVL x 0.208
8'h06 Setting inhibited 8'h26 VNLVL x 0.114 8'h46 VNLVL x 0.211
8'h07 Setting inhibited 8'h27 VNLVL x 0.117 8'h47 VNLVL x 0.214
8’h08 Setting inhibited 8'h28 VNLVL x 0.120 8'h48 VNLVL x 0.217
8’h09 Setting inhibited 8’h29 VNLVL x 0.123 8'h49 VNLVL x 0.220
8’h0A Setting inhibited 8'h2A VNLVL x 0.127 8'h4A VNLVL x 0.223
8’h0B Setting inhibited 8'h2B VNLVL x 0.130 8'h4B VNLVL x 0.226
8'h0C Setting inhibited 8'h2C VNLVL x 0.133 8'h4C VNLVL x 0.229
8’h0D Setting inhibited 8'h2D VNLVL x 0.136 8'h4D VNLVL x 0.232
8’hOE Setting inhibited 8'h2E VNLVL x 0.139 8'h4E VNLVL x 0.235
8’hOF Setting inhibited 8'h2F VNLVL x 0.142 8'h4F VNLVL x 0.238
8'h10 VNLVL x 0.048 8'h30 VNLVL x 0.145 8'h50 VNLVL x 0.241
8'h11 VNLVL x 0.051 8'h31 VNLVL x 0.148 8’h51 VNLVL x 0.244
8'h12 VNLVL x 0.054 8'h32 VNLVL x 0.151 8'h52 VNLVL x 0.247
8'h13 VNLVL x 0.057 8’h33 VNLVL x 0.154 8'h53 VNLVL x 0.250
8'h14 VNLVL x 0.060 8'h34 VNLVL x 0.157 8'h54 VNLVL x 0.253
8'h15 VNLVL x 0.063 8'h35 VNLVL x 0.160 8'h55 VNLVL x 0.256
8'h16 VNLVL x 0.066 8'h36 VNLVL x 0.163 8'h56 VNLVL x 0.259
8'h17 VNLVL x 0.069 8'h37 VNLVL x 0.166 8'h57 VNLVL x 0.262
8'h18 VNLVL x 0.072 8'h38 VNLVL x 0.169 8'h58 VNLVL x 0.265
8’h19 VNLVL x 0.075 8’h39 VNLVL x 0.172 8'h59 VNLVL x 0.268
8'h1A VNLVL x 0.078 8'h3A VNLVL x 0.175 8'h5A VNLVL x 0.271
8'h1B VNLVL x 0.081 8'h3B VNLVL x 0.178 8'h5B VNLVL x 0.274
8'h1C VNLVL x 0.084 8'h3C VNLVL x 0.181 8'h5C VNLVL x 0.277
8'h1D VNLVL x 0.087 8'h3D VNLVL x 0.184 8'h5D VNLVL x 0.280
8'h1E VNLVL x 0.090 8'h3E VNLVL x 0.187 8'h5E VNLVL x 0.283
8'h1F VNLVL x 0.093 8'h3F VNLVL x 0.190 8'h5F VNLVL x 0.286
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Description
VDC[7:0] VCOMDC VDC[7:0] VCOMDC VDC[7:0] VCOMDC

8’h60 VNLVL x 0.289 8'h80 VNLVL x 0.386 8'hA0 VNLVL x 0.482
8'h61 VNLVL x 0.292 8'h81 VNLVL x 0.389 8'hA1 VNLVL x 0.485
8’h62 VNLVL x 0.295 8'h82 VNLVL x 0.392 8'hA2 VNLVL x 0.488
8'h63 VNLVL x 0.298 8'h83 VNLVL x 0.395 8'hA3 VNLVL x 0.491
8’h64 VNLVL x 0.301 8'h84 VNLVL x 0.398 8'hA4 VNLVL x 0.494
8’h65 VNLVL x 0.304 8'h85 VNLVL x 0.401 8'hA5 VNLVL x 0.497
8'h66 VNLVL x 0.307 8'h86 VNLVL x 0.404 8'hA6 VNLVL x 0.500
8'he7 VNLVL x 0.310 8'h87 VNLVL x 0.407 8'hA7 VNLVL x 0.503
8'h68 VNLVL x 0.313 8'h88 VNLVL x 0.410 8'hA8 VNLVL x 0.506
8’h69 VNLVL x 0.316 8'h89 VNLVL x 0.413 8'hA9 VNLVL x 0.509
8’h6A VNLVL x 0.319 8'h8A VNLVL x 0.416 8'hAA VNLVL x 0.512
8'h6B VNLVL x 0.322 8'h8B VNLVL x 0.419 8'hAB VNLVL x 0.515
8'h6C VNLVL x 0.325 8'h8C VNLVL x 0.422 8'hAC VNLVL x 0.518
8'h6D VNLVL x 0.328 8'h8D VNLVL x 0.425 8'hAD VNLVL x 0.521
8'h6E VNLVL x 0.331 8'h8E VNLVL x 0.428 8'hAE VNLVL x 0.524
8’h6F VNLVL x 0.334 8’'h8F VNLVL x 0.431 8’hAF VNLVL x 0.527
8'h70 VNLVL x 0.337 8'h90 VNLVL x 0.434 8'hB0O VNLVL x 0.530
8'h71 VNLVL x 0.340 8'h91 VNLVL x 0.437 8'hB1 VNLVL x 0.533
8'h72 VNLVL x 0.343 8'h92 VNLVL x 0.440 8'hB2 VNLVL x 0.536
8'h73 VNLVL x 0.346 8'h93 VNLVL x 0.443 8'hB3 VNLVL x 0.539
8'h74 VNLVL x 0.349 8'h94 VNLVL x 0.446 8'hB4 VNLVL x 0.542
8'h75 VNLVL x 0.352 8'h95 VNLVL x 0.449 8'hB5 VNLVL x 0.545
8'h76 VNLVL x 0.355 8'h96 VNLVL x 0.452 8'hB6 VNLVL x 0.548
8'h77 VNLVL x 0.358 8'h97 VNLVL x 0.455 8'hB7 VNLVL x 0.551
8'h78 VNLVL x 0.361 8'h98 VNLVL x 0.458 8'hB8 VNLVL x 0.554
8'h79 VNLVL x 0.364 8'h99 VNLVL x 0.461 8'hB9 VNLVL x 0.557
8'h7A VNLVL x 0.367 8'h9A VNLVL x 0.464 8'hBA VNLVL x 0.560
8'h7B VNLVL x 0.370 8'hoB VNLVL x 0.467 8'hBB VNLVL x 0.563
8'h7C VNLVL x 0.373 8'h9C VNLVL x 0.470 8'hBC VNLVL x 0.566
8'h7D VNLVL x 0.377 8'h9D VNLVL x 0.473 8'hBD VNLVL x 0.569
8'h7E VNLVL x 0.380 8'h9E VNLVL x 0.476 8'hBE VNLVL x 0.572
8'h7F VNLVL x 0.383 8'h9F VNLVL x 0.479 8'hBF VNLVL x 0.575
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Description
VDC[7:0] VCOMDC VDC[7:0] VCOMDC VDC[7:0] VCOMDC

8'hCO VNLVL x 0.578 8'hD6 VNLVL x 0.645 8'hEC VNLVL x 0.711
8'hC1 VNLVL x 0.581 8'hD7 VNLVL x 0.648 8'hED VNLVL x 0.714
8'hC2 VNLVL x 0.584 8'hD8 VNLVL x 0.651 8'hEE VNLVL x 0.717
8'hC3 VNLVL x 0.587 8'hD9 VNLVL x 0.654 8'hEF VNLVL x 0.720
8'hC4 VNLVL x 0.590 8’hDA VNLVL x 0.657 8'hFO Setting inhibited
8'hC5 VNLVL x 0.593 8'hDB VNLVL x 0.660 8'hF1 Setting inhibited
8'hC6 VNLVL x 0.596 8'hDC VNLVL x 0.663 8'hF2 Setting inhibited
8'hC7 VNLVL x 0.599 8'hDD VNLVL x 0.666 8'hF3 Setting inhibited
8'hC8 VNLVL x 0.602 8’'hDE VNLVL x 0.669 8'hF4 Setting inhibited
8’hC9 VNLVL x 0.605 8'hDF VNLVL x 0.672 8'hF5 Setting inhibited
8'hCA VNLVL x 0.608 8'hEO0 VNLVL x 0.675 8'hF6 Setting inhibited
8'hCB VNLVL x 0.611 8'hE1 VNLVL x 0.678 8'hF7 Setting inhibited
8'hCC VNLVL x 0.614 8'hE2 VNLVL x 0.681 8'hF8 Setting inhibited
8'hCD VNLVL x 0.617 8'hE3 VNLVL x 0.684 8'hF9 Setting inhibited
8'hCE VNLVL x 0.620 8'hE4 VNLVL x 0.687 8'hFA Setting inhibited
8'hCF VNLVL x 0.623 8’hE5 VNLVL x 0.690 8’'hFB Setting inhibited
8'hD0 VNLVL x 0.627 8'hE6 VNLVL x 0.693 8’hFC Setting inhibited
8'hD1 VNLVL x 0.630 8'hE7 VNLVL x 0.696 8'hFD Setting inhibited
8'hD2 VNLVL x 0.633 8'hE8 VNLVL x 0.699 8'hFE Setting inhibited
8'hD3 VNLVL x 0.636 8'hE9 VNLVL x 0.702 8'hFF Setting inhibited
8'hD4 VNLVL x 0.639 8’hEA VNLVL x 0.705

8'hD5 VNLVL x 0.642 8'hEB VNLVL x 0.708

X =Don't care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Test Mode 4 (D6h)

D6h Test Mode 4
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command — 0 X 1 1 0 1 0 1 1 0 D6h
Dummy
R 1 X X X X X X X X X XXh
Parameter
1st
R 1 X 1 0 1 0 1 0 0 0 A8h
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don't care
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Test Mode 5 (D7h)

D7h Test Mode 5
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 0 1 0 1 1 1 D7h
Dummy R 1 X X X X X X X X X | xxh
Parameter
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
2nd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
3rd
R 1 X 1 0 0 0 1 0 0 0 88h
parameter
4th
R 1 X 1 0 1 0 0 0 0 0 AOh
parameter
5th
R 1 X 0 0 1 0 1 0 0 0 28h
parameter
6th
R 1 X 0 0 1 0 1 0 1 0 2Ah
parameter
7th
R 1 X 0 0 1 0 0 0 1 0 22h
parameter
8th
R 1 X 0 0 0 0 0 0 0 1 01h
parameter
9th
R 1 X 0 1 1 1 0 0 0 1 71h
parameter
10th
R 1 X 0 0 0 0 1 0 0 0 08h
parameter
11th
R 1 X 0 1 0 0 0 0 1 0 42h
parameter
12th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
13th
R 1 X 1 0 0 0 0 0 0 0 80h
parameter
14th
R 1 X 1 0 0 0 0 0 0 0 80h
parameter
15th
R 1 X 0 0 0 0 0 0 1 1 03h
parameter
Description | Test mode command. Do not access this command and its parameters. X = Don’t care.

Rev.0.02 August 4, 2010

281

Renesas SP Confidential

RenesasSP




R61529

Target Specification

Test Mode 6 (D8h)

D8h Test Mode 6
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command — 0 X 1 1 0 1 1 0 0 0 D8h
Dummy
R 1 X X X X X X X X X XXh
Parameter
1st
R 1 X 0 1 1 0 0 1 1 0 66h
parameter
2nd
R 1 X 0 1 1 0 0 1 1 0 66h
parameter
3rd
R 1 X 0 0 1 0 0 0 1 0 22h
parameter
4th
R 1 X 0 1 1 0 0 1 1 0 66h
parameter
5th
R 1 X 0 0 1 0 0 0 0 1 21h
parameter
6th
R 1 X 0 1 1 0 1 0 0 0 68h
parameter
7th
R 1 X 0 0 1 0 0 0 1 0 22h
parameter
8th
R 1 X 0 1 1 0 0 0 1 0 62h
parameter
9th
R 1 X 0 0 0 0 0 1 0 1 05h
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don’t care
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Test Mode 7 (D9h)

D9h Test Mode 7
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command — 0 X 1 1 0 1 1 0 0 1 D9h
Dummy
R 1 X X X X X X X X X XXh
Parameter
1st
R 1 X 1 1 0 0 1 1 1 1 CFh
parameter
2nd
R 1 X 0 1 1 0 1 1 0 1 6Dh
parameter
3rd
R 1 X 1 1 0 1 0 0 1 1 D3h
parameter
Description | Test mode command. Do not access this command and its parameters.
X =Don't care
Test Mode 8 (DAh)
DAh Test Mode 8
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 0 1 1 0 1 0 DAh
Dummy
R 1 X X X X X X X X X XXh
Parameter
1st
R 1 X 0 0 0 0 0 0 0 1 01h
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don’t care
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NVM Control Command

NVM Access Control (EOh)

EOh NVM Access Control
DB23-
W/R DCX DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 1 0 0 0 0 0 EOh
1st
W/R 1 X 0 0 0 0 0 0 0 NVAE | 0Xh
parameter
2nd W/R 1 X 0 FTT 0 0 0 0 0 0 X0h
parameter
3rd TEM VERIF | VERIF
parameter W/R ! X 0 0 0 [0] 0 0 LGWR | LGER XXh
Ath W/R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | NVAE
NVM access enable register. NVM access is enabled when NVAE=1.
FTT
NVM access control register. When FTT=1, NVM write operation or NVM erase operation starts. After NVM write and
verify operations, FTT is returned to 0.
VERIFLGER
When data is written to NVM, this bit returns erase-verify result after erase-erase verify operation.
This bit is read-only bit. The data written to this bit is disregarded.
Erase-verify operation passes: VERIFLGER = 1.
Erase verify operation fails: VERIFLGER = 0.
VERIFLGWR
After data is erased from NVM, this bit returns write verify result after write-write verify operation.
This bit is read-only bit. The data written to this bit is disregarded.
Write-verify operation passes: VERIFLGWR = 1.
Write verify operation fails: VERIFLGWR = 0.
HWRESET
FTT=0 -1 J Verify Pass
Verify Fail FTT=0 -1
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Description | TEM[O]
Sets the data output from the TE pin.

TEM[O] TE output

0 Tearing Effect

Data automatically written to NVM is verified. (VERIFLGER & VERIFLGWR)
1 TE = 0: Verification result is NG.
TE = 1: Verification result is OK.

X =Don’t care

Restriction Note: When this command is read via DSI| or MDDI, dummy read operation is not performed.
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set_DDB_write_control (E1h)

Elh set_DDB write_control
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 1 0 0 0 0 1 E1h
Ist W/R 1 X 0 0 0 0 0 0 WCIFT | WCD 0Xh
parameter D DB
2nd DDBO | DDBO | DDBO | DDBO | DDBO | DDBO | DDBO | DDBO
W/R 1 X XXh
parameter [7] [6] [8] [4] 3] [2] 1] [0
3rd DDB1 DDB1 DDB1 DDB1 DDB1 DDB1 DDB1 DDB1
W/R 1 X XXh
parameter [71 [6] (8] [4] [3] [2] 11 [
4th DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2 | DDB2
W/R 1 X XXh
parameter [7] [6] (8] [4] 3] [2] 1 [l
5th DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3 | DDB3
W/R 1 X XXh
parameter [7] [6] (8] [4] [3] [2] (1 [
6th IFID IFID IFID IFID IFID IFID IFID
parameter | N | X Ve | B | w | ®w | @ | om | oo |
Description | The command writes information from the display module as follows:
2nd parameter (DDBO[7:0]): MS byte of Supplier ID (ID1[15:8])
3rd parameter (DDB1[7:0]): LS byte of Supplier ID (ID1[7:0])
4th parameter (DDB2[7:0]): Supplier Elective Data (1D2[15:8])
5th parameter (DDB3[7:0]): Supplier Elective Data (ID2[7:0])
6th parameter: IFID[6:0]
WCDDB
WCDDB = 1: This bit enables to write data to ID1[15:0] and ID2[15:0] (A1h). Data that is set in ID1[15:0] and
1D2[15:0] can be written to NVM.
WCDDB = 0: This bit disables to write data to ID1[15:0] and ID2[15:0] (A1h). Set WCDDB = 0 except when data is
written to NVM.
WCIFID
WCIFID = 1: This bit enables to write data to IFID[6:0] (A1h). Data that is set in IFID[6:0] (A1h) can be written to
NVM.
WCDDB = 0: This bit disables to write data to IFID[6:0] (A1h). Set WCIFID = 0 except when data is written to NVM.
X =Don’t care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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NVM Load Control (E2h)

E2h NVM Load Control
W/R DCX DE?;:_ DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command — 0 X 1 1 1 0 0 0 1 0 E2h
para1::eter W/R 1 X 1 LDI[6] LDI[5] LD[4] LD[3] LD[2] LD[1] LD[0O] | XXh
Description | LD[7:0]
Sets command to execute data load from the NVM during each sequence.
LD[x] =0 does not execute data load from the NVM to each command.
In this case, a setting value before data load is not overwritten.
LD[x] =1 executes data load from the NVM to each command.
In this case, a setting value before data load is overwritten.
Load control commands in NVM Load operation
Unconditional ~ Manufacturer Command:  E2h
LDIO0] Manufacturer Command:  E1h (parameters 1~6)
LD[1] Manufacturer Command:  B3h (parameters 1~4), B4h (parameter 1), B6h (parameters 1~2),
B7h (parameters 1~4)
LDI[2] Manufacturer Command:  B8h (parameters 1~20), BOh (parameters 1~4)
LDI[3] Manufacturer Command:  COh (parameters 1~8), C1h (parameters 1~5), C3h (parameter 1),
C4h (parameters 1~4), C6h (parameter 1), C7h (parameters 1~2),
C8h (parameters 1~6)
LD[4] Manufacturer Command:  C8h (parameters 7~24), C9h (parameters 1~24),
CAh (parameters 1~24)
LDI5] Manufacturer Command:  DOh (parameters 1~16), D1h (parameters 1~4), D3h (parameter 1),
D7h (parameters 1~15), D8h (parameters 1~9),
D9h (parameters 1~3), DAh (parameter 1)
LDI6] Manufacturer Command:  CCh (parameter 1), D6h (parameter 1), E6h (parameter 1),
F3h (parameters 1~5), F8h (parameter 1),
FAh (parameter 1), FCh (parameters 1~5), FDh (parameters 1~13),
FEh (parameters 1~8)
X =Don't care
Restriction Note: When this command is read via DSI or MDDI, dummy read operation is not performed.
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Test Mode 9 (E4h)
E4h Test Mode 9
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command - 0 X 1 1 1 0 0 1 0 0 E4h
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
2nd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
3rd
R 1 X 0 0 1 0 0 0 1 0 22h
parameter
4th
R 1 X 1 0 1 0 1 0 1 0 AAh
parameter
5th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.
X =Don’t care
Test Mode 10 (E5h)
E5h Test Mode 10
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command - 0 X 1 1 1 0 0 1 0 1 E5h
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.
X =Don't care
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Test Mode 11 (E6h)

E6h Test Mode 11
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command - 0 X 1 1 1 0 0 1 1 0 E6h
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.
X = Don't care
Test Mode 12 (E7h)
E7h Test Mode 12
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command - 0 X 1 1 1 0 0 1 1 1 E7h
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
2nd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
3rd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
4th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
5th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don’t care
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Test Mode 13 (F3h)

F3h Test Mode 13
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command - 0 X 1 1 1 1 0 0 1 1 F3h
1st
R 1 X 0 0 0 0 0 1 1 0 06h
parameter
2nd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
3rd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
4th
R 1 X 0 0 1 0 0 1 0 0 24h
parameter
5th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don’t care

Read Mode In for DBI Only (F5h)

F5h Read Mode In for DBI Only
W/R DCX DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command - 0 1 1 1 1 0 1 0 1 F5h
Description | When MIPI DBI Type C is selected, Manufacturer Command read mode is entered.
When Manufacturer command is input after this command, a parameter is output in synchronization with a falling
edge of SCL.
To exit the read mode, input the F6h command.
In read sequence, CSX should not be raised between read command and read parameter, and between read
parameters before all parameters are read. If a pause is invoked between read command and read parameter, write
sequence is executed and data is overwritten.
X = Don’t care
Restriction | This command can be used only when MIPI DBI Type C is selected.
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Read Mode Out for DBI Only (F6h)

F6h Read Mode Out for DBI only
W/R DCX DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command - 0 1 1 1 1 0 1 1 0 F6h
Description | Input this command to execute the read mode entered by the F5h command.
X = Don't care
Restriction | This command can be used only when MIPI DBI Type C is selected.
Test Mode 14 (F8h)
F8h Test Mode 14
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command - 0 X 1 1 1 1 1 0 0 0 F8h
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.
X =Don't care
Test Mode 15 (FAh)
FAh Test Mode 15
DB23-
W/R DCX DBS DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
Command - 0 X 1 1 1 1 1 0 1 0 FAh
1st
R 1 X 0 0 0 0 1 0 0 1 09h
parameter
Description | Test mode command. Do not access this command and its parameters.
X =Don't care
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Test Mode 16 (FCh)
FCh Test Mode 16
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command - 0 X 1 1 1 1 1 1 0 0 FCh
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
2nd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
3rd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
4th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
5th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.
X = Don’t care
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Test Mode 17 (FDh)
FDh Test Mode 17
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command - 0 X 1 1 1 1 1 1 0 1 FDh
1st
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
2nd
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
3rd
R 1 X 0 1 1 1 0 0 0 0 70h
parameter
4th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
5th
R 1 X 0 0 1 1 0 0 1 0 32h
parameter
6th
R 1 X 0 0 1 1 0 0 0 1 31h
parameter
7th
R 1 X 0 0 1 1 0 1 0 0 34h
parameter
8th
R 1 X 0 0 1 1 0 0 0 0 30h
parameter
9th
R 1 X 0 0 1 1 0 0 1 0 32h
parameter
10th
R 1 X 0 0 1 1 0 0 0 1 31h
parameter
11th
R 1 X 0 0 0 0 0 1 0 0 04h
parameter
12th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
13th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
Description | Test mode command. Do not access this command and its parameters.
X = Don't care
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Test Mode 18 (FEh)

FEh Test Mode 18
DB23-
W/R DCX 8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO Hex
DB
Command - 0 X 1 1 1 1 1 1 1 0 FEh
1st
R 1 X 1 0 0 0 0 0 0 0 00h
parameter
2nd
R 1 X 1 0 0 0 0 0 0 0 00h
parameter
3rd
R 1 X 1 0 0 0 0 0 0 0 00h
parameter
4th
R 1 X 1 0 1 0 0 0 0 0 20h
parameter
5th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
6th
R 1 X 0 0 0 0 0 0 0 0 00h
parameter
7th
R 1 X 1 1 1 1 0 0 0 0 FOh
parameter
8th
R 1 X 1 1 1 1 1 1 1 1 FFh
parameter
Description | Test mode command. Do not access this command and its parameters.

X =Don’t care

Rev.0.02 August 4, 2010

294

Renesas SP Confidential

RenesasSP




R61529 Target Specification

Reset

The R61529 is set to its internal initial setting during a reset period initiated by a RESET input. During the
RESET period, no command is accepted from the host processor. The source driver unit and the power
supply circuit unit are also reset to the respective initial states when RESET signal is input to the R61529.

Command Default Values

The default values of commands are shown in the “Default Modes and Values” table in Command
List. The command setting is initialized to the default value when a Hardware Reset is executed. A
table below shows initial states of input/output pins after reset.
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Table 54 Initial State of Input/Output pins (T.B.D.)
Input/Output Pin Initial

Note:

Input/Output Pin Initial

Pin name State Pin name State
VDD 1.5V C11P VCI
VSP VCI C11M GND
VSN GND C12P VCI
VPLVL Hi-Z C12M GND
VNLVL Hi-Z C13P VCI
VCL GND C13M GND
VGH GND C14P VCI
VGL GND C14M GND
C21P GND
C21M GND
C22P GND
Cc22M GND
VGS GND C23P GND
VCOMDC GND C23M GND
VCOM GND C41P VCI
S1-S960 GND C41M GND
G1-G480 GND C42P VCI
C42M GND
DB23-DB0 Hi-Z
DIN Hi-Z
oouT ovect
TE GND
LEDPWM GND

When RESETX is low, an output state of DOUT is GND during reset. After RESETX is set to high, an output state
of this pin is IOVCC1 during reset.
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Frame Memory
The frame memory retains image data of up to 3,686,400 bits (480 x 320 x 24 bits).

Address Mapping from Memory to Display

Normal Display On or Partial Mode On

In this mode, a content of the frame memory within an area where column pointer is 0000h to 013Fh and
page pointer is 0000h to 01DFh is displayed.

320 columns
AL it AR A
00lo1]02]03]0al05] lov]ow[ox[ov]oz] ) @ oo oi]o2[o3]oa|os| [ov]ow|ox|ov][oz
10| 11]12]13]14 wlix|iv]iz o {10 11]12]13] 14 wlix|iv]iz
200121|22(23 2X|2Y|2Z 20)21]22)23 2X|2Y |22
30[31]32 3v|3z 30[31]32 3v|3z

480 lines 480x320x24bit >_43°' 480x320x24bit
Frame Memory LCD Panel
wo w1 wx|wy|wz wo|wi wx|wy|wz
xo|x1[x2 xw]xx|xv|xz o xo | x1]|x2 xwl xx|xv|xz
vo|vi|vz|v3 yw x| yy|yz =e A vo|vi|v2|va ywl vx|vy|yz
70|21 72| 23] za] 25| [zvlzwlzx]zv] 2z j win A 70| 1] 72| 73| za] z5]  |zv]zwl zx| zv] 27
T
320 columns
Figure 119
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Write/Read Direction from/to Host Processor

Below figure illustrates data stream from the host processor.

g —

%
RENESAS

Figure 120

The data is written in the order illustrated above. The Counter which dictates write position on the physical
memory is controlled by “set address mode (36h)” command Bits B5, B6, B7 as illustrated below.

set,ad%;taﬁsrls;mode fad:;ij;sifh) A e A
B5 B6 B7

Virtual to Physical Pointer translator

Virtual(0,0) Physical Column |  Virtual(0,0)
:B5=don't care, Point iB5=don't care, i
{B6=0B7-0 pIIEL B6=1,87-0

(0.0) (319,0)

Renesas SP Confidential

Physical |Page Physical
Pointen___ N axes
)
) (0,479) (319.479)
Nirtual0,0) Nirtual0,0)
iB5=don't care, iB5=don't care, :
iB60BT=1....... B6=1B7=.....
Figure 121
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Table 55
B5 B6 B7 Column Address Page Address
0 0 0 Direct to Physical Column Pointer Direct to Physical Page Pointer
0 0 1 Direct to Physical Column Pointer Direct to (479-Physical Page Pointer)
0 1 0 Direct to (319-Physical Column Pointer) Direct to Physical Page Pointer
0 1 1 Direct to (319-Physical Column Pointer) Direct to (479-Physical Page Pointer)
1 0 0 Direct to Physical Page Pointer Direct to Physical Column Pointer
1 0 1 Direct to (479-Physical Page Pointer) Direct to Physical Column Pointer
1 1 0 Direct to Physical Page Pointer Direct to (319-Physical Column Pointer)
1 1 1 Direct to (479-Physical Page Pointer) Direct to (319-Physical Column Pointer)

For each image orientation, the controls on the column and page counters apply as below.

Note: Data is always written to the Frame Memory in the same order, regardless of the Memory Write
Direction set by set_address_mode (36h) bits B7, B6 and B5. The write order for each pixel unit is as

follows.

Table 56
D23 | D22 | D21 | D20 | D19 | D18 | D17 | D16
R7 R6 R5 R4 R3 R2 R1 RO
D15 | D14 | D13 | D12 | D11 | D10 | D9 D8
G7 G6 G5 G4 G3 G2 G1 GO
D7 D6 D5 D4 D3 D2 D1 DO
B7 B6 B5 B4 B3 B2 B1 BO

Table 57 Address pointer (counter) operation

Condition

Column counter

Page counter

Note

When commands write_memory_start (2Ch) and
read_memory_start (2Eh) are received.

Back to Start Column

Back to Start
Page

Execute Pixel Read/Write

Increment by 1

No change

When column counter value is larger than "End Column”

Back to Start Column

Increment by 1

When column counter value is larger than "End Column” and
page counter value is larger than “End Page”

Entry Mode(B3h)

STOP STOP WEMODE=0
Back to Start Column | Back to Start Entry Mode(B3h)
Page WEMODE=1

One pixel unit represents 1 column and 1 page counter value on the Frame Memory. See the next page for
the resultant image for each orientation setting.

Rev.0.02 August 4, 2010

299
Renesas SP Confidential

RenesasSP




R61529 Target Specification

Image in Frame Memory B B6 B7

Marrmal

Memond0.0) / [B]
Counter(0,0) v;b

[E]
=Irvert
Memory(00) ——# [ »[E]
0 0 1
BEVE2Y?Z
....... >
o
H=Trvert
Memoni00) ——# [ |B [#—— Countern,0)
cAcanan o |1 | o
el
H-lrvert +
Y=Trvert — E_I

Memand00) e

— B ] *—— Counteo0
Exchange Row—Column \

Memon00) —— [B] h
Counter(00) E

m 1 0 0

S

vy O z

Exchange Row-Column + X-Invert (rotate by 270%)
Mermon(00) — & v [E

» Lo

(7, B 1o |1

L |

n: In DSI and MDDI operation, these settings can
Counterd00) ———# E‘ be made when B5 is set to 0.
Exchange Row-Column + Y-Invert (rotate by 90°)
Memond00) ——» | [B | 4—— countero,0)

D

m

=

m 1 1 0

£ w v

Exchange Row-Column + )< Invert + Y Inve
MemondD0) —® E

N

§ 1 1 1

i} ) j

4+— Counter(0,0)
Figure 122
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Write image and write direction from the host to the frame memory
Write direction Image from the host
Start —_— Start page=0
;’
== - —i
’_,——" End page =40
-’__’
JEPTians Start column=0 End column=20
S End
Image position on the frame memory (B7=0/1, B6=0/1, B5=0)
Memory Memory
location location
00 \ Frame memaory 0 \ Frame memory
(=] (=] @ o
- - - = I~ -
LN o T o~
L 5 o -~ @
Pg - g = 93. : .5 s
g2 g% g | 7%
S| 2 -
sl g Se |5
- L @ E |
@ = T o [T
a : o 22
@ o] —_ o]
g 5 o 5
B7=0 012345 eemennnn 319 B7=1 012345 cemeeninns 319
B6=0 Memory location B6=0 Memory location
B5=0 B5=0
012345 w319 012345 nenenn39
Column counter(B6=0) Column counter(B6=0)
Memory Memory
location location
(0.0) \ Frame memory (0.0) \ Frame memory
2 2 -2 2
,?‘ o o~ T o~
53| E3 eilg3
g © w : B o
S| g cw | B
¢ |5 §v| B
[ =l o = =
[«>] [=2] :‘ @
g 5 ° S
B7=0 D1 28345 rmmemennsd 319 721 0123465 rmeemennes 319
B&=1 Memory location B6=1 Memory location
B5=0 B5=0
319 e e 543210 319 wer reeneennen 543210
Column counter(B6=0) Column counter(B6=0)
Figure 123
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Wirite direction

Start

Image from the host

Write image and write direction from the host to the frame memory

Start page=0

End page =40

Start column=0
End

End column=20

Memory
location
(0,0}

T~

Note: In DSI and MDDI
operation, these settings can
be made only when B5 = 0.

Frame memory

1)

479

Memory location

Column counter(B7

012345 eeeeeunenns

543210

47G -eeeeereenes

012345 e 319
Memory location
012345 cewmererrnrens 319

Page counter{B6=0)

Memory
location
(0,0}

Frame memory

1)

479

Memory location

Column counter(B7
479 ceeeemmnnenn

012345 e

-543210

B7=1
B6=1
B5=1

Image position on the frame memory (B7=0/1, B6=0/1, B5=1)
Memory
location
(0,0) \ Frame memory
< =]
5 « ~
B 2| 52
AR L
Ei| e
gl g
£ E :
5 2
5 :
(SIS >
I~ ~
- s
B7=0 012345
B6=0 Memory location
B5=1
012345 -menmmeeens 319
Page counter(B6=0)
Memory
location
00 \ Frame memory
e o
gl _a
82| 83
g7 B¢
g |z
8 i 5
£ i £
s
O @ @
=~ [
¥ 3
B7=0 0123485 weemmeennnd 319
B6=1 Memory location
B5=1
[T I J U 543210
Page counter(B6=1)

012345 eermmmnnnnnsd 319
Memory location

............... 543210
Page counter(B6=1)

Figure 124
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Internal Reference Clock Generating Function (TBD)

A figure below is a diagram of reference clock used in the R61529. A ‘reference clock (clk)’ is a minimum
unit of a clock used for register setting. In MIPI DPI mode, a clock whose frequency is divided by PCLK
input from system is a chosen as a reference clock (clk). In other modes, a clock that divides frequency of
the internal oscillation clock is chosen as a reference clock (clk).

DIVn
o B Except MIPI-DPI
Internal oscillation o Divider
clock fOSC | OSC clock
14 MHz Reference clock
clk
> Selector »| Display timing
control circuit
PCDIVH, PCDIVL

¢ | Step-up circuit

Divider

PCLK g—p
MIPI-DPI

Figure 125 Diagram of Internal Reference Clock
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Scan Mode Setting

The R61529 allows for changing the gate-line/gate driver assignment and the shift direction of gate line
scan in the following 4 different ways by combination of SM and GS bit settings. These combinations
allow various connections between the R61529 and the LCD panel.

SM Scan direction
Left/right interchanging forward scan  (GS = 0) Left/right interchanging reverse scan  (GS = 1)
1 480 @79
3 4 9 @77
E Main Main E
x panel %
i-]4e0 (GS0) 480 e
0 i
(42 ©
320 (2) 320 1
{non-Bump view)
{non-Bump view)
Scan order Scan order
G1—G[2]—G[a]—-+r=errnen —G[478]—~G[479]—G[480] G[480]—G[479]—G[478]— ==+ =srrnen G[3]—G[2]—G[1]
Left/right one-side forward scan  (GS =0) Lefi/right one-side reverse scan  (GS = 1)
D @8y
2 @9
g Main % Main
U panel panel
480 (GS0) (247 480 (GS1)
242)
1
7
320 5 320
(non-Bump view) (non-Bump view)
Scan order Scan order
G[1]—G[3]- - - -G[477]—G[479]—G[2]—G[4]- - - - G[478] | G[480] — G[478] - - - - — G[4] — G[2] — G[479] —
—@[480] G[477]- - - -G[31—=a[1]

Note: The numbers in the circles in the figure show the order of scan.

Figure 126
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Frame Frequency Adjustment Function

The R61529 supports a function to adjust frame frequency. The frame frequency for driving the LCD can
be adjusted by setting Display Timing Setting (RTN bits) without changing the oscillation frequency.

It is possible to set a low frame frequency for saving power consumption when displaying a still picture and
set a high frame frequency when displaying video image.
Relationship between the Liquid Crystal Drive Duty and the Frame Frequency

The relationship between the liquid crystal drive duty and the frame frequency is calculated from the
following equation. The frame frequency can be changed by setting the number of clocks per 1 line period
(RTN) of Display Timing Setting command.

Equation for calculating frame frequency

0sc
FrameFrequency = - [Hz]
Number of Clocks/linex(NL+ FP + BP)

fosc: Internal operation clock frequency (14MHz)
Number of clocks per line: RTN

Line: number of lines to drive the LCD: NL
Number of lines for front porch: FP

Number of lines for back porch: BP

Example of Calculation: when Maximum Frame Frequency = 60 Hz

OSC : fosc / 12 =1.16Hz (DIV[3:0] = 4’h7 (an example of Divider setting: 1/12))
Number of lines: 480 lines

1H period: 39 clock cycles (RTN = 6’h27)

Front porch: 8 lines

Back porch: 8 lines

_ 14MHz ~ 60Hz

39clocks x 112 x(480+8+78)

B fFLM
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TE Pin Output Signal

Tearing Effect Line signal can be output from TE pin as frame memory data transfer synchronous signals.
TE signal is trigger for frame memory write operation to enable data transfer in synchronization with the
scanning operation. Tearing Effect Output signal is turned on/off by set_tear off (34h) and set tear on
(35h) commands.

Table 58
TEON TELOM _
TE pin output

(represents status of 35h command) (35h1st parameter)

0 * GND

1 0 TE (Mode1)

1 1 TE (Mode2)
35h set_tear_on command . ‘ ) ) ) . Gate drive

i waveform

nth Line(Gate n) i _____________ i i i i i /‘\
| ]
1st Line(Gate 1) | ! ! i '

|
2nd Line(Gate 2) i 3 ; 5 i ‘
3rd Line(Gate 3) L | 5 i : ’_ |l /

I —
wen L U LT U T e T

Update from the  n.th ndth  nth invisible  1st “2nd 3rd
Frame Memory | jne Line Line Line Line Line Line
M=1

thdl thdh thdl

thdh: The LCD Display is not updated from the Frame Memory.
thdl : The LCD Display is updated from the Frame Memory.

tvdl tvdh tvdl

M=0

Definition
tvdh: The LCD Display is not updated from the Frame Memory.
tvdl: The LCD Display is updated from the Frame Memory.

----------,-----------.-
e LTI NN
e s, T

Figure 127
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44h set_tear_scanline command . . . . . . Gate drive
STS[8:0] Setting (0~n) i : ‘ ‘ | ; vwaveform

nth Line(Gate n) | | _____________ /\
5 i 5 i P
1st Line(Gate 1) i : : : :

2nd Line(Gate 2) | |

3rd Line(Gate 3) | | '|I

Display line ' i ' ' ' i
nomber |72 | 01 [ o | e s ]

TE Signal TE signal

i i i waveform
STS[8:0]=n i i i A

L

STS[8:0]=1 L
STS[8:0)=2 | o
STS[8:0]=3 ! ! \ /
: : v
ey | U \ U U
Update from the  n.5¢h n-1th nth Invisible 1st 2nd 3rd
Frame Memory | jne Line Line Line Line Line Line
When STS[8:0]=0, the waveform of TE is same as the one when 35h M=0. This Hinh P|.I|Ise indicates the )
When STS[8:0] is not equal 0, TE signal is shown above. duration which frame memory is not
updated.
M=1
, thdh ,
L i
) | When set_tear_on STS[8:0]:-0, the High period of TE signal is as
\ | follows: thdh=Number of clocks set by RTN-3 clocks.
/ \ (based on the internal operation clock)
1 1
] ]
I I
1 1
1 1
Figure 128
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Self-Diagnostic Functions (TBD)

The R61529 supports the self-diagnostic functions. Set get diagnostic_result (OFh) 1* parameter’s D6 bit
according to the following flow chart.

Functionality Detection

Power on sequence

r enter sleep mode(10h) HW reset
soft_reset

4

A 4
4’(Sleep Maode Off ) ( Sleep mode On
l v
r exit sleep mode(11h)

gel_diagnostic_result{OFh)

Checks V3P, V5Nvaltage level

Is the required
functionality present?

< D& inverted >

A 4 A J

Figure 129 Functionality Detection
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Dynamic Backlight Control Function (TBD)

The R61529 supports BLC (backlight control) function to control backlight brightness and process image
dynamically. This function enables to reduce backlight power and minimize the effect of reduced power on
the display image.

The display image is dynamically controlled by the BLC function. The availability of this function ranges
from moving pictures such as TV image to still pictures such as menu. The histogram of display data is
analyzed by BLC function, according to the brightness range of backlight set by parameters. The brightness
of backlight and image processing coefficient are calculated so that image data is optimized. Backlight
power is reduced without changing display image.

Notes: 1. The BLC setting is enabled by BLCON bit setting (B8h).

2. The effects of BLC function on power efficiency and display quality depend on image data and
the setting. Check display quality on the panel.

e  Control backlight dynamically according to the image histogram.
e  PWM pin for LED backlight adjustment

e  PWM signal control register set by the host processor. Backlight dimmer is adjusted by calculating
internally-decided PWM value and maximum PWM value from the host processor.

System Configuration

1. The PWM signal is used to directly control the R61529 and LED driver IC. The LED driver IC is
controlled entirely via the R61529.

i ] R61529
I
E {} Light E
: Sensor : Processed Image Data
i i |
_________ :. -
A4 '61"899 BLC -
MIPI DPI G K c;; Display g
or uality
MIPI DSI
Host Brightness
Processor :> ematen l LED driver IC
——p—teoewm b o LED Ql
8OCV
Reduce Backlight power
Figure 130
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2. The host processor reads LED brightness information internally generated by BLC processing
from the R61529 via MIPI DSI. Then, the LED driver IC is controlled from the host processor.
There is the time difference between brightness adjustment by PWM and displaying data
processed from the R61529. Check the effect on the image.

: Ambient : R61529
! Light I
E {:} Sensor E Processed Image Data
S A I MIPIDPI
| MIPI DS| page | BLC '
i Data Keep Display
! -
! —> Quality
i Brightness
ng 1 Information
Brightness RDPWM
: MIPI DS LED driver IC LED g{
+ PWM _
Host Reduce Backlight power
Processor
Figure 131

BLC Parameter Setting

The backlight control function has the following two functions:

e  Image processing and backlight control processing

e  Retain the grayscale of the display image that has turned white

These functions are set by the following registers:

(1) BLC operating threshold (THREW)

(2) Amount of change of threshold grayscale value per frame (PITCHW)

(3) Difference between two grayscale values counted by the histogram counter (CGAPW)

(4) Backlight brightness adjustment range (ULMTW and LLMTW)

(5) Gamma conversion table (TBL_MIN and TBLx[7:0])

(6) Interpolation to prevent display image from turning white (COEFK)
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(1) THREWx[4:0]

This parameter sets the ratio (percentage) of the maximum number of pixels that makes display image
white (= data 255) to the total of pixels by image processing. The ratio can be set from zero percent to sixty
two percent in units of two percent. After this parameter sets the number of pixels that makes display image
white, threshold grayscale value (Dth) that makes display image white is set so that the number of the
pixels set by this parameter does not change.

To reduce the power by about 30 percent, set the above ratio to thirty percent (THREW = 5’hOF). When the
value set by this parameter exceeds the range of Dth to be mentioned later, the priority is given to the range
of threshold grayscale value (Dth).

According to the relationship between threshold grayscale value (Dth) and gamma conversion table (see
(5)), the rate of backlight brightness reduction (= the rate of power reduction) and image correction factor
are set.

e  The larger THREW value tends to enhance the effect of reducing backlight power, and increases the
image correction factor. In this case, the effect on display image increases (See note 1).

e The smaller THREW value tends to reduce the effect of reducing backlight power, and decreases the
image correction factor. In this case, the effect on display image decreases (See note 1).

Notes: 1. The tendency for backlight power reduction and the effect on image by BLC function depend on
image data. Check display quality on the panel.

2. The result of the histogram analysis is enabled from the next frame.

THREW=30%

Histogram
Image datd

0%

Figure 132
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(2) PITCHWHX[3:0]

This parameter sets the amount of change of threshold grayscale value (Dth) that makes display image
white per frame in units of one half of the grayscale. When the target (Dth) is changed by the histogram
change of input image including video image, this parameter can adjust the amount of changing threshold
grayscale value (Dth). Therefore, this parameter is effective in reducing sharp change of backlight
brightness. Make sure that CGAPWx[4:0] > PITCHWx][3:0].

from each of Dth_c1
and Dth_c2 so that the
calculated value is
close to Dth_t.

Dth_t
PITCHW is subtracted |

PITCHW is added to
each of Dth_c1 and
Dth_c2 so that the
calculated value is
close to Dth_t,

T

Dth_t

255

Dth_t: Threshold grayscale value that makes display image white according to THREW setting (target)

Dth_c1: Current Dth
Dth_c2: Dth_c1 - CGAPW

I
]
t PITCHW |
E ] 1 1 :
] 1 1 1 1
Dth_c2 Dth_cl Dth_c2 Dth_ct .

Figure 133
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(3) CGAPWX[4:0]

The difference of the two grayscales (Dth_c1 and Dth_c2) counted by the present threshold counter is set in
units of one eighth of the grayscale. This parameter is effective in slowing the change of threshold
grayscale value (Dth). So, the speed of the change of Dth is adjusted to reduce subtle changes and flickers.
Make sure that CGAPWx[4:0] > PITCHWx[3:0].

!

:

A 4

Dth_c2 Dth_c1

255

Figure 134

Rev.0.02 August 4, 2010 313

Renesas SP Confidential RenesasSP



R61529

Target Specification

(4) ULMTWHX[7:0], LLMTWx[7:0]

The possible range of the threshold grayscale value (Dth) that makes display image white is set in units of 1
grayscale. ULMTW and LLMTW set the maximum grayscale and the minimum grayscale, respectively.
Dth can be changed within the range set by ULMTW and LLMTW.

When there is no effect on saving power consumption due to a large number of pixels displaying white
color, that is, in cases such as GUI, the R61529 can save power consumption by setting ULMTW lower

than the maximum grayscale if saving power consumption precedes the display quality.

LLMTW

<]t
Dth can be changed |

within this range.

ULMTW

Dth

v

Figure 135
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(5) TBL_*[7:0]

The reference values used for interpolation calculation in the gamma conversion table are set by 8-bit
TBL_*[7:0]. Interpolation is performed as follows: First, four grayscale values are specified by TBL_*[7:0].
Then, the output data corresponding to the input data to thirty one grayscale values specified at even
interval between the adjacent two grayscale values of the four grayscale values specified by TBL_*[7:0] is
calculated by linear interpolation.

Qutput

A

Thirty one points
are specified in

this range.

Thirty one points
are specified in
this range.

-

-

(™
-~

TBL3

\ 4
A

TBL4

\ 4

TBL5

Input

Figure 136

The table setting value is calculated by the following formula according to panel gamma value.

Table setting value = 255 x (table input grayscale / 255) *~ gamma

As the input table grayscale, the above calculation formula is applied to grayscales 127, 159, 191, 223, and
255 to calculate the table values. The values are set as TBL*. The following table is applied to the case that

gamma is set to 2.2.

Table 59

Register

TBL3

TBL4

TBLS5 TBL6

TBL7

Table
input
grayscale

127

159

191 223

255

Table
setting
value

55

90

135 190

255
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(6) COEFKXx[4:0]

This register sets the range of the grayscale that prevents display image from turning white, according to
the ratio of the grayscale to the grayscale number that makes data white. The ratio can be set from 0 percent
to 100 percent. The first grayscale (S) that starts grayscale interpolation to prevent display image from
turning white is calculated by this register and Dth. Then, the number of grayscales between this grayscale
(S) and the maximum grayscale is calculated by interpolation function, and it is used as image processing
pixel value.

The larger COEFK][4:0] setting value increases the number of grayscales available for interpolation and
relatively decreases the contrast between interpolation sections. As a result, the gamma value changes and
the brightness decreases. Also, the color of the section changes. In the interpolation factor, there is a trade-
off between contrast between interpolation section and the interpolation that the gamma value changes.

Output Section that prevent display image from turning white
¥
——
63 |- -
Interpolation™ =} T ) )
! e ! | Section that can prevent display
(S, as) VLT 1 limage from turning white
S S 0
1 1 ]
1 1 I
y=ax : : i
1 ]
1 1 ]
1 | !
: : l
! ! . k:0to1. k =COEFK setting value
1 ka ) a
y=1x ," ."' o
1 1 1
1 1 1
1 I | -
' ; I Input
S Dth 255
Figure 137
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PWM Signal Setting

The PWM signal is output from the LEDPWM pin according to BDCV[7:0] bit settings and brightness
information (8 bits) output from BLC control circuit.

OnflOVCC - e e e e e - -

LEDPWM

T

L
PWM, .= 1" /265

F 3

OfffGND  ——

L
Y

Figure 138 PWM output

Setting below is applied to interfaces except MIPI DPI.

Table 60
PWMDIV[7:0] fteEqu;vr\]'x PWMDIV[7:0] fteEc?uF;\:lvx
8'h00 54.9KHz 8'h10-8'h1E Setting inhibited
8’h01 27.4KHz 8'h1F 1.72KHz
8'h02 18.3KHz 8’h20-8'h3E Setting inhibited
8'h03 13.7KHz 8'h3F 0.86KHz
8'h04-8’h06 Setting inhibited 8'h40-8’'h7E Setting inhibited
8'h07 6.86KHz 8'h7F 0.43KHz
8'h08-8’'h0OE Setting inhibited 8'h80-8’'hFE Setting inhibited
8’hOF 3.43KHz 8'hFF 0.21KHz
Note: The values in the table above show the typical. There shall be variance of maximum +/-5% in the actual operation.

Table 61

Dimming data Dutypwm
8'h00 0O(fixed Low)
8'h01 1/255
8’h02 2/255
8'h03 3/255
8’h0D 253/255
8’hOE 254/255
8'hFF 1(fixed High)
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State Transition Diagram (Display Mode)

Definition of Display Modes

The state transition of the R61529 (display modes) compliant with MIPI DCS is as follows:

Shutdew n Peripheral Command Packet (0x22)

(6)10h: enter_sleep_mode

(8)10n: enter_slkeep_mode .
28h: set_display_off
=

i

20h:set_display_on

‘ 1
-

10h enterisleepfmmie
(2) HWRESET ', )
(8) B1h: DSTE

(3) 11h: exit_sleep_mode, (4) 28n: set_display_on

Sleep mode off
Display on

(3-b) exit_sleep_mode Display off —_—
{5) 26h: sel_display_off

(3-a)11h: exit_skeep_mode

(7) 07h: soft_reset

Sleep mode on

Deep standby on

(9) C8Xx 6

(1) Pow er On
(7-a) 01h: soft_reset

(3-a)11h: exit_sleep_mode
(3-a)Turn on Peripheral Command Packet (0x32)

(7) 01h: soft_reset

Turn on Peripheral Command Packet (0x32)

Figure 139
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Table 62 Operation Mode Transition Sequence

Sequence

Command

State

From

To

Power On sequence

Sleep mode on

(2) HWRESET sequence - - Sleep mode on
Sleep out
(3) exit_sleep_mode sequence 11h:exit_sleep_mode Sleep mode on
Display off
Sleep mode off Sleep mode off
(3-a)
Display off/on Display off/on
exit_sleep_mode + display_on Sleep mode on Sleep mode off
(3-b) 11h:exit_sleep_mode
sequence Display on
Sleep mode off Sleep mode off
(4) set_display_on sequence 29h:set_display_on
Display off Display on
Sleep mode off Sleep mode off
(5) set_display_off sequence 28h:set_display_off
Display on Display off
Sleep mode off
(6) enter_sleep_mode sequence 10h:enter_sleep_mode Sleep mode on
Display off/on
Sleep out
7) soft_reset sequence 01h:soft_reset Sleep mode on
Display off/on
(7-a) Sleep mode on Sleep mode on

Deep standby mode

sequence

Manufacturer Command
B1h: Deep standby mode

Sleep mode on

Exit_Deep standby
mode_sequence

CSX x6, HWRESET-

Sleep mode on
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M Power On/Off Sequence

*1 The state transition (display mode) of the R61529 complies with MIPI DCS.
*2 Input Sync Event, Vsync Start (Data Type 01h), Sync Event, H Sync Start (Data Type 21h) in MIPI DSI operation. Input DSI clock according to PCLK input timing in this figure.
*3 Start inputting DE, PCLK, VSYNC, and HSYNC clocks at least 1ms before inputting exit sleep_mode command (11h)
*4 Data written in MIPI DPI, MIPI DSI Video Mode and MDDI Active Refresh Mode is directly output as display data without being written to internal RAM.
At this time, the power supply on/off sequence is executed by PCLK. Start inputting clock at least 1ms before inputting exit_sleep_mode command (11h)
Also, continue to input the clocks until an end of the power supply off sequence after inputting exit_sleep.mode command (11h).
Data written in modes except MIPI DPI, MIPI DSI Video Mode and MDDI Active Refresh Mode is not directly output as display data without being written to internal RAM. At this time, the power supply on/off sequence is executed by the internal OSC clock.
Display on sequence
5F
> 1[ms]
RESX
<Command > wait LI LT
exit_sleep mode  (iframe or mor¢ t_display_ set_display_off
VSYNC
1(ms) or more.
PCLK,
HSYNC, DE
osc
[_Power Supply |
lovee GND GND
\el] GND GND
VDD GND GND
VSP=VCI VSP=\(CI
VSP GND GND
GND GND
VSN Cl+VCL
Clx4
VGH GND GND
GND GND
VGL
CI3+VC|2x2)
VCL GND GND
VCL=-yCI
VPLVL (after startup
VPLVL GND GND
GND GND
VNLVL
VNLVL (after st
GND GND
VCOMDC VCOM
VCOM
GATE-IIF
S1-960 GND GND
GND GND
G1-480
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Power/Display On/Off Sequence

The power/display on/off sequence is shown below.

| Power off |
Power on (IOVCC1, IOVCC2 — VCI)
or IOVCC1, IOVCC2, VCI simultaneously
Low = 1ms or more [ HW Reset |
Wait 5ms.
l [ NVM auto load | Automatic User Command{A1h)
Sleep_mode on Manufacturer Command
Manufacturer Command
| setting value
[ User command setting [ XXh ] set address mode, Display mode ,
etc...
[ Exit sleep mode [11h ]
5ms 1
| NVM auto load ] Automatic User Command(A1h)

Manufacturer Command

Note: Wait 6 frames

Power/display on sequencer operation Automatic

[ Seli-diagnostic function D6 | Automatic
| Sleep_mode off |
[ Set Display on [ 2sh
Note: Wait 1 frame or Iess.l
Display on
From a start of a next frame | Display on |
[ Set Display off [28h ]
Note: Wait 1 frame or less. l
From a start of a next frame | Display off |
[ Enter sleep mode [1on ]
Note: Wait 3 frames or Iess'l [ Power/display off sequencer operation | Automatic

| Sleep_mode on |

Power off (VCI — IOVCC1, IOVCC2)
| or IOVCC1, I0VCC2, VCI simultaneously

| Power off

Figure 140

Note: Calculation example of wait time
1/60Hz = 16.6ms when the driver is used at frame frequency of 60Hz.

(1) If display operation is synchronized with an internal oscillation clock, one frame period depends on user
setting of DIV[3:0], RTN[3:0], FP[7:0], BP[7:0], and NL[8:1]. If display operation is synchronized
with VSYNC interface or MIPI, one frame period is a VSYNC cycle.

(2) If display operation is synchronized with an internal oscillation clock, exit sleep mode is executed after
issue of command. If display operation is synchronized with VSYNC interface or MIPI, exit sleep mode
is not executed until next input of VSYNC.

(3) If display operation is synchronized with an internal oscillation clock, enter sleep mode is not executed
until next input of internal frame signal after command is issued. Enter sleep mode is executed in
synchronization with an internal frame signal. If display operation is synchronized with VSYNC
interface or MIPI, enter sleep mode is not executed until next input of VSYNC.

Secure the above wait time.
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Power/Display On/Off Sequence when using MDDI

The power/display on sequence when using MDDI is shown below.

| Power off

Power on (IOVCC1, IOVCC2 — VCI)
or IOVCC1, IOVCC2, VCI simultaneously

] Automatic User Command(A1h)

Manufacturer Command
Manufacturer Command
setting value

Low = 1ms or more | HW Reset ]
Note: Wait 5 frames. l [ NV auto Toad
| Hibernation |
. Host-Initiated Wake-up
| Wake-up without Contention
[ Sub-Frame Header Packet

] Host-client synchronization

Reverse Encapsulation Packet

| Client Capability Packet |

Reverse Link Flags

Pre-calibration Data Rate Capability
Post-calibration Data Rate Capability
The host recognizes performane of the
client (type and transmission speed).

[ Forward Link Skew Calibration Packet

The client can adjust a difference of propagation
speed of MDDI_Data according to MDDI_Stb

[Measurement and adjustment of propagation delay |

Register Access Packet

5ms

Note: Wait 6 frames

A

| Exit sleep mode, etc.
T

NVM auto load

| Power/display on sequencer operation

Sleep_mode off

| Self diagnostic function

D6

set address mode, Display

mode , etc...

| Automatic User Command(Ath)
Manufacturer Command

| Automatic

| Automatic

| Video Stream Packet

I Video data is sent from the host to the client.

| Display on

Register Access Packet
| | Set Display on ]

| Display on

Register Access Packet

Low power mode (DSTB=0
|

| Hibernation | | Link Shutdown Packet
| Wake-up Host-Initiated Wake-up

without Contention

| MDDI_Stb and MDDI_Data are shut down
| and MDDI enters a hibernation state.

| Sub-Frame Header Packet

!

Note: Wait 1 frame or less.

Display off

From a start of a next frame

Note: Wait 3 frames or less.

—

Register Access Packet
[SetDisplay off ]

| Display off

Register Access Packet

Enter sleep mode: ]

Link Shutdown Packet

Power/display off sequencer operation

| Automatic

| Sleep_mode on

| Power off

Power off (VCT — IOVCCT, TOVCC2)
or IOVCC1, I0VCC2, VCI simultaneously

Figure 141
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Note: Calculation example of wait time
1/60Hz = 16.6ms when the driver is used at frame frequency of 60Hz.

(1) If display operation is synchronized with an internal oscillation clock, one frame period depends on user
setting of DIV[3:0], RTN[3:0], FP[7:0], BP[7:0], and NL[8:1]. If display operation is synchronized
with VSYNC interface or MIPI, one frame period is a VSYNC cycle.

(2) If display operation is synchronized with an internal oscillation clock, exit sleep mode is executed after
issue of command. If display operation is synchronized with VSYNC interface or MIPI, exit sleep mode
is not executed until next input of VSYNC.

(3) If display operation is synchronized with an internal oscillation clock, enter sleep mode is not executed
until next input of internal frame signal after command is issued. Enter sleep mode is executed in
synchronization with an internal frame signal. If display operation is synchronized with VSYNC
interface or MIPI, enter sleep mode is not executed until next input of VSYNC.

Secure the above wait time.
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Gamma Correction Function

The R61529 supports y-correction function to make the optimal colors according to the characteristics of
the panel. The R61529 has registers for positive and negative polarities (Gamma Setting A Set, Gamma
Setting B Set, and Gamma Setting C Set) to allow different settings for R, G, and B dots.

y Correction Circuit

The following figure shows a gamma correction circuit. Two ends of the 168-step ladder resistors for
positive grayscale are connected to VPLVL and VGS. Those for negative grayscale are connected to VGS
(GND) and VNLVL.

VOP/N, V4P/N, V8P/N, VI5P/N, V31P/N, V79P/N, V176P/N, V224P/N, V240P/N, V247P/N, V251P/N,
and V255P/N are grayscale reference levels. The reference levels can be adjusted by register. Voltage
between VPLVL and VGS (GND), and voltage between VGS (GND) and VNLVL is divided by ladder
resistors. The divided voltage is selected by selectors, and then, grayscale reference levels are output. For
other grayscale levels, see “Grayscale Voltage Calculation Formula.”

The R61529 incorporates RGB separate gamma correction function. There are three circuits of R, G and B
in parallel behind selectors.
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VPLVL
B&d
. Grayscale reference
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polarity == | > e [ver>
d"'“'-: 1 Vap
/ 1R
=] e >
."‘I 1R Selector I‘il {vise>
[ 128 to 1 = >
| ] > E>g
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: — — [ | W176E,
168R H I —
o —— Tze>
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| 1R % 12810 1 £] [vzie>
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Figure 142
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y Correction Register

The following table shows the y-correction register and grayscale reference level. Each reference level is set
by a 7-bit gamma correction register that generates a grayscale reference level. Each of the gamma
correction registers for positive polarity and negative polarity consists of twelve 7-bit registers (total: 84

bits).
Table 63
Grayscale reference level ) OULEHE Ui
Positive polarity Negative polarity
VO GSELXxP0[6:0] GSELXxNO[6:0]
V4 GSELxP1[6:0] GSELxN1[6:0]
V8 GSELxP2[6:0] GSELxN2[6:0]
V15 GSELxP3[6:0] GSELxN3[6:0]
V31 GSELxP4[6:0] GSELxN4[6:0]
V79 GSELxP5[6:0] GSELXN5[6:0]
V176 GSELXP6[6:0] GSELXxNB6[6:0]
V224 GSELxP7[6:0] GSELxN7[6:0]
V240 GSELxP8[6:0] GSELxN8[6:0]
V247 GSELxP9[6:0] GSELXN9[6:0]
V251 GSELxP10[6:0] GSELxN10[6:0]
V255 GSELxP11[6:0] GSELxN11[6:0]

Note: X in register name indicates ‘A’ of “Gamma Setting A Set”, ‘B’ of “Gamma Setting B Set,” or ‘C’ of “Gamma

Setting C Set.”
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Relationship between Gamma Correction Register and Voltage (Reference Level Select Table)

Tables below shows relationships between values set in gamma correction registers and voltage.

Table 64
Register Value Voltage

7’h00 AV x (1-0/168)
GSELXPO[6:0] 7'h01 AV x (1-1/168)
GSELXP1[6:0] 702 AV x (1-2/168)
GSELxP2[6:0]

7’h03 AV x (1-3/168)
GSELxP3[6:0]

7’h04 AV x (1-4/168)
GSELXxP4[6:0]

7’h05 AV x (1-5/168)
GSELxP5[6:0]
GSELXxNO[6:0]

Th7A AV x (1-122/168)
GSELxN1[6:0]

7h7B AV x (1-123/168
GSELXN2[6:0] < )
GSELXN3[6:0] 7h7C AV x (1-124/168)
GSELXN4[6:0] 7’h7D AV x (1-125/168)
GSELxN5[6:0] Th7E AV x (1-126/168)

7h7F AV x (1-127/168)

Note:  ‘AV’ indicates VPLVL-VGS (positive polarity) or VGS-VNLVL (negative polarity).

Table 65
Register Value Voltage
7°h00 AV x (0+6/168)

GSELXxP6[6:0] o1 AV x (1+6/168)

GSELxP7[6:0] 7h02 AV 270/168)

GSELxP8[6:0] -

7'h03 AV x (3+6/168)
GSELxP9[6:0]

7’h04 AV x (4+6/168)
GSELxP10[6:0]

7°h05 AV x (5+6/168)

GSELxP11[6:0]

GSELxN6[6:0]

Th7A AV x (122+6/168)

GSELxN7[6:0]

7'h7B AV x (123+6/168)

GSELxN8[6:0]

GSELXN9[6:0] 7'h7C AV x (124+6/168)
GSELXN10[6:0] 7’h7D AV x (125+6/168)
GSELxN11[6:0] T’h7E AV x (126+6/168)

7'h7F AV x (127+6/168)

Note:

‘AV’ indicates VPLVL-VGS (positive polarity) or VGS-VNLVL (negative polarity).
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Grayscale Voltage Calculation Formula

Table 66
G\;z)lltsat;?ele Formula G\:z;l/tsa(;a:e Formula

VO See reference level select tables. V33 (V31*2+V35*2)/4
V1 (V0-V4)*18/26+V4 V34 (V31+V35*3)/4
V2 (VO-V4)*11/26+V4 V35 (V31-V79)*24/27+V79
V3 (VO-V4)*5/26+V4 V36 (V35*3+V39)/4
V4 See reference level select tables. V37 (V35*2+V39*2)/4
V5 (V4-V8)*10/14+V8 V38 (V35+V39*3)/4
V6 (V4-V8)*6/14+V8 V39 (V31-V79)*21/27+V79
V7 (V4-V8)*3/14+V8 V40 (V39*3+V43)/4
V8 See reference level select tables. V41 (V39*2+V43*2)/4
V9 (V8-V15)*13/16+V15 V42 (V39+V43*3)/4
V10 (V8-V15)*10/16+V15 V43 (V31-V79)*18/27+V79
V11 (V8-V15)*8/16+V15 V44 (V43*3+V4T7)/4
V12 (V8-V15)*6/16+V15 V45 (V43*2+V4T7*2)/4
V13 (V8-V15)*4/16+V15 V46 (V43+Vv47*3)/4
V14 (V8-V15)*2/16+V15 V47 (V31-V79)*15.5/27+V79
V15 See reference level select tables. V48 (V47*3+V51)/4
V16 (V15*3+V19)/4 V49 (V47*2+V51*2)/4
V17 (V15*2+V19*2)/4 V50 (V47+V51*3)/4
V18 (V15+V19*3)/4 V51 (V31-V79)*13/27+V79
V19 (V15-V31)*12/17+V31 V52 (V51*3+V55)/4
V20 (V19*3+V23)/4 V53 (V51*2+V55*2)/4
V21 (V19*2+V23*2)/4 V54 (V51+V55*3)/4
V22 (V19+V23*3)/4 V55 (V31-V79)*10.5/27+V79
V23 (V15-V31)*7/17+V31 V56 (V55*3+V59)/4
V24 (V23*3+V27)/4 V57 (V55*2+V59*2)/4
V25 (V23*2+V27*2)/4 V58 (V55+V59*3)/4
V26 (V23+V27*3)/4 V59 (V31-V79)*8.5/27+V79
Va7 (V15-V31)*3/17+V31 V60 (V59*3+V63)/4
V28 (V27*3+V31)/4 V61 (V59*2+V63*2)/4
V29 (V27*2+V31*2)/4 V62 (V59+V63*3)/4
V30 (V27+V31*3)/4 V63 (V31-V79)*6.5/27+V79
V31 See reference level select tables. V64 (V63*3+V67)/4
V32 (V31*3+V35)/4 V65 (V63*2+V67*2)/4
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G\;ii/;;e:e Formula G\Zi{t::;le Formula
V66 (V63+V67*3)/4 V99 (V79-V176)*19.25/24.25+V176
V67 (V31-V79)*4.5/27+V79 V100 (V99*3+V103)/4
V68 (V67*3+VT71)/4 V101 (V99*2+V103*2)/4
V69 (V67*2+V71*2)/4 V102 (V99+V103*3)/4
V70 (V67+V71*3)/4 V103 (V79-V176)*18.25/24.25+V176
V71 (V31-V79)*3/27+V79 V104 (V103*3+V107)/4
V72 (V71*3+V75)/4 V105 (V103*2+V107*2)/4
V73 (V71*2+V75*2)/4 V106 (V103+V107*3)/4
V74 (V71+V75*3)/4 V107 (V79-V176)*17.25/24.25+V176
V75 (V31-V79)*1.5/27+V79 V108 (V107*3+V111)/4
V76 (V75*3+V79)/4 V109 (V107*2+V111*2)/4
V77 (V75*2+V79*2)/4 V110 (V107+V111*3)/4
V78 (V75+V79*3)/4 V111 (V79-V176)*16.25/24.25+V176
V79 See reference level select tables. V112 (V111*3+V115)/4
V80 (V79*3+V83)/4 V113 (V111*2+V115*2)/4
V81 (V79*2+V83*2)/4 V114 (V111+V115*3)/4
V82 (V79+Vv83*3)/4 V115 (V79-V176)*15.25/24.25+V176
V83 (V79-V176)*23.25/24.25+V176 V116 (V115*3+V119)/4
V84 (V83*3+V87)/4 V117 (V115*2+V119*2)/4
V85 (V83*2+V87*2)/4 V118 (V115+V119*3)/4
V86 (V83+Vv87*3)/4 V119 (V79-V176)*14.25/24.25+V176
V87 (V79-V176)*22.25/24.25+V176 V120 (V119*3+V123)/4
V88 (V87*3+V91)/4 V121 (V119*2+V123*2)/4
V89 (V87*2+V91*2)/4 V122 (V119+V123*3)/4
Vo0 (V87+V91*3)/4 V123 (V79-V176)*13.25/24.25+V176
Va1 (V79-V176)*21.25/24.25+V176 V124 (V123*3+V127)/4
V92 (V91*3+V95)/4 V125 (V123*2+V127*2)/4
Vo3 (V91*2+V95*2)/4 V126 (V123+V127*3)/4
Vo4 (VO1+V95*3)/4 V127 (V79-V176)*12.25/24.25+V176
V95 (V79-V176)*20.25/24.25+V176 V128 (V79-176)*12/24.25+V176
V96 (V95*3+V99)/4 V129 (V128*3+V132)/4
V97 (V95*2+V99*2)/4 V130 (V128*2+V132*2)/4
Vo8 (V95+V99*3)/4 V131 (V128+V132*3)/4
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G\;ii/;;e:e Formula G\Zi{t::;le Formula

V132 (V79-176)*11/24.25+V176 V165 (V164*3+V168)/4
V133 (V132*3+V136)/4 V166 (V164*2+V168*2)/4
V134 (V132*2+V136*2)/4 V167 (V164+V168*3)/4
V135 (V132+V136*3)/4 V168 (V79-176)*2/24.25+V176
V136 (V79-176)*10/24.25+V176 V169 (V168*3+V172)/4
V137 (V136*3+V140)/4 V170 (V168*2+V172*2)/4
V138 (V136*2+V140*2)/4 V171 (V168+V172*3)/4
V139 (V136+V140*3)/4 V172 (V79-176)*1/24.25+V176
V140 (V79-176)*9/24.25+V176 V173 (V172*3+V176)/4
V141 (V140*3+V144)/4 V174 (V172*2+V176*2)/4
V142 (V140*2+V144*2)/4 V175 (V172+V176*3)/4
V143 (V140+V144*3)/4 V176 See reference level select tables.
V144 (V79-176)*8/24.25+V176 V177 (V176*3+V180)/4
V145 (V144*3+V148)/4 V178 (V176*2+V180*2)/4
V146 (V144*2+V148*2)/4 V179 (V176+V180*3)/4
V147 (V144+V148*3)/4 V180 (V176-V224)*25.5/27+\V224
V148 (V79-176)*7/24.25+V176 V181 (V180*3+V184)/4
V149 (V148*3+V152)/4 V182 (V180*2+V184*2)/4
V150 (V148*2+V152*2)/4 V183 (V180+V184*3)/4
V151 (V148+V152*3)/4 V184 (V176-V224)*24/27+V224
V152 (V79-176)*6/24.25+V176 V185 (V184*3+V188)/4
V153 (V152*3+V156)/4 V186 (V184*2+V188*2)/4
V154 (V152*2+V156*2)/4 V187 (V184+V188*3)/4
V155 (V152+V156*3)/4 V188 (V176-V224)*22.5/27+V224
V156 (V79-176)*5/24.25+V176 V189 (V188*3+V192)/4
V157 (V156*3+V160)/4 V190 (V188*2+V192*2)/4
V158 (V156*2+V160*2)/4 V191 (V188+V192*3)/4
V159 (V156+V160*3)/4 V192 (V176-V224)*20.5/27+V224
V160 (V79-176)*4/24.25+V176 V193 (V192*3+V196)/4
V161 (V160*3+V164)/4 V194 (V192*2+V196*2)/4
V162 (V160*2+V164*2)/4 V195 (V192+V196*3)/4
V163 (V160+V164*3)/4 V196 (V176-V224)*18.5/27+V224
V164 (V79-176)*3/24.25+V176 V197 (V197*3+V200)/4
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Table 67
G\;ii/;;e:e Formula G\Zi{t::;le Formula

V198 (V197*2+V200*2)/4 V231 (V228+V232*3)/4
V199 (V197+V200*3)/4 V232 (V224-V240)*10/17+V240
V200 (V176-V224)*16.5/27+V224 V233 (V232*3+V236)/4
V201 (V200*3+V204)/4 V234 (V232*2+V236*2)/4
V202 (V200*2+V204*2)/4 V235 (V232+V236*3)/4
V203 (V200+V204*3)/4 V236 (V224-V240)*5/17+V240
V204 (V176-V224)*14/27+V224 V237 (V236*3+V240)/4
V205 (V204*3+V208)/4 V238 (V236*2+V240*2)/4
V206 (V204*2+V208*2)/4 V239 (V236+V240*3)/4
V207 (V204+V208*3)/4 V240 See reference level select tables.
V208 (V176-V224)*11.5/27+V224 V241 (V240-V247)*14/16+V247
V209 (V208*3+V212)/4 V242 (V240-V247)*12/16+V247
V210 (V208*2+V212*2)/4 V243 (V240-V247)*10/16+V247
V211 (V208+V212*3)/4 V244 (V240-V247)*8/16+V247
V212 (V176-V224)*9/27+V224 V245 (V240-V247)*6/16+V247
V213 (V212*3+V216)/4 V246 (V240-V247)*3/16+V247
V214 (V212*2+V216*2)/4 V247 See reference level select tables.
V215 (V212+V216*3)/4 V248 (V247-V251)*11/14+V251
V216 (V176-V224)*6/27+V224 V249 (V247-V251)*8/14+V251
V217 (V216*3+V220)/4 V250 (V247-V251)*4/14+V251
V218 (V216*2+V220*2)/4 V251 See reference level select tables.
V219 (V216+V220*3)/4 V252 (V251-V255)*21/26+V255
V220 (V176-V224)*3/27+V224 V253 (V251-V255)*15/26+V255
V221 (V220*3+V224)/4 V254 (V251-V255)*8/26+V255
V222 (V220*2+V224*2)/4 V255 See reference level select tables.
V223 (V220+V224*3)/4
V224 See reference level select tables.
V225 (V224*3+V228)/4
V226 (V224*2+V228*2)/4
V227 (V224+V228*3)/4
V228 (V224-V240)*14/17+V240
V229 (V228*3+V232)/4
V230 (V228*2+V232*2)/4
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Gamma Correction Register Setting Example

i V255P = 0.2V

VPLVL VR
\‘ f
A -\\ V4P .,
V8P "’
A /
\\ Positive polarity (REV=1) Positive polarity (REV=0) VISP,./
. =
- .
— V79P )
— e — vaip
__,..J—*-"'_"__7__h__“_ T
V24P — V176P T
V240P _@— —
J T
®v247P ™\
AY
» vas1p i
V255P
VGS
(GND)
p V255N )
/
i
[ ] -
N -
V240N  @—
V224N ——__ V176N —
__7———*-"'__7__:__‘;_:__7___""—-0—-7__
P V3N
o V7IN e
- 3 3 . T
' Negative polarity (REV=1) Negative polarity (REV=0) .\
. / © V15N \
;/ VBN L]
/
/ VAN
v !
VNLVL VON
Input data | | J
0 63 127 191 255

Note: 1.

setting 7 correction resistors.

3. Make sure that V255P = 0.2V, V255N = -0.2V when setting ¥ correction registers.

V0, V4, V8, V15, V31, V79, V176, V224, V240, V247, V251 and V255 are “Reference level” which is set by correction resistors.
2. Make sure that [VO| > [vd| > |v8| > [Vi5] > V31| > V79| > |V176] > [v224] > |v240| > [v247| > |V251] > |V255| when

A
V255N = 0.2V

Figure 143
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Relationship between Frame Memory Data and Grayscale Voltage (REV)

Table 68
REV =1 REV =0
Frame memory data Positive polarity Negative Polarity Positive Polarity Negative Polarity
(PRxPxx) (PRxNxx) (PRxPxx) (PRxNxx)

8'h00 VO VO V255 V255
8'h01 V1 V1 V254 V254
8'h02 V2 V2 V253 V253
8'h03 V3 V3 V252 V252
8'h04 V4 V4 V251 V251
8'h05 V5 V5 V250 V250
8'h06 V6 V6 V249 V249
8'h07 V7 V7 V248 V248
8'h08 V8 V8 V247 V247
8'h09 V9 V9 V246 V246
8'h0A V10 V10 V245 V245
8'h0B V11 V11 V244 V244
8'h0C V12 V12 V243 V243
8'h0D V13 V13 V242 V242
8'hOE V14 V14 V241 V241
8'hOF V15 V15 V240 V240
8'hFO V240 V240 V15 V15
8'hF1 V241 V241 V14 V14
8'hF2 V242 V242 V13 V13
8'hF3 V243 V243 V12 V12
8'hF4 V244 V244 V11 V11
8'hF5 V245 V245 V10 V10
8'hF6 V246 V246 V9 V9
8'hF7 V247 V247 V8 V8
8'hF8 V248 V248 V7 V7
8'hF9 V249 V249 V6 V6
8'hFA V250 V250 V5 V5
8'hFB V251 V251 V4 V4
8'hFC V252 V252 V3 V3
8'hFD V253 V253 V2 V2
8'hFE V254 V254 V1 V1
8'hFF V255 V255 VO VO
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Power Supply Generating Circuit

The following figure shows the configurations of LCD drive voltage generating circuit of the R61529.

Power Supply Circuit Connection Example

(12)

ﬁ| VGH vPLvLL—] |——
o

VGL (13)

WNLVLL—] |——

VCOMDC

ﬂl VDD

. @)

LT

= c21P
6) —
———] G2IM

c22P

I
— i

(N
C22M

ozeP R61529

C23M

|

—
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—

r

(10 C41P fovec 1 G
C41M GND

cazp Vel LIJ—_|_
G42M AGND
CI1P Iovee 2

C1iM DGND .

¢
k

(1)

.,

ﬁ 1h
P

Ci2P

(15) =
CizMm
C13P
(16)
C13M

C14P
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C14M

Figure 144
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Specifications of External Elements Connected to the Power Supply Circuit

The specifications of external elements connected to the power-supply circuit of the R61529 are as follows.
The numbers in the parentheses refer to the numbers in figure “Power Supply Circuit Connection Example”.

Table 69
Recommended
Capacitor tolerance of Connected to
capacitor
3V (5)VDD
1uF (4)VCOMDC, (10)C41P/M, (11)C42P/M,
(B characteristics) oV (14)C11P/M, (15)C12PIM, (16)C13P/M, (17)C14P/M
(TBD.) 10V (6)C21PIM, (7)C22P/M, (8)C23P/M, (12)VPLVL, (13)VNLVL
25V (1)VGH, (2)VGL

Stabilizing capacitors connected to VCOMDC, VPLVL, and VNLVL are unnecessary according to image
quality.

Note: To place bypass capacitor at spots between each power supply (VCI, IOVCC1, and IOVCC2) and
GND is recommended.
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Voltage Setting Pattern Diagram

The following are the diagrams of voltage generation in the R61529 and the relationship between TFT
display application voltage waveforms and electrical potential.

Voltage Setting Diagram

VaH YOI2X3 or VOI2x3rVell

VCI1x2

________________ P S
VCI_\ VeI Source_Posi
AGND=— — = = = = = =\l = = = = = o = = = — - 9 - Gate

Source_Nega
VCOM

Figure 145

Note: 1. Make sure that (VSP-VPLVL) > 0.3V, (VSN-VNLVL) <-0.3V. Please be careful that the VSP,
VSN output voltages will become lower due to current consumption in display operation. Also,
this VSP and VSN output voltage depression contributes to VGH and VGL voltages depression. It
may lead amplitude reduction of the voltage from IC to the panel, and the gate line drive.

2. In operation, setting voltages within the respective voltage ranges written above is recommended.

3. Make sure that VCI-VCL < 6V.
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Voltage setting tables for VGH and VGL are shown below.

Table 70 VGH Setting (VCI1 = 2.8V)

VCI2
5.00V ‘ 4.80V | 4.60V | 4.40V ‘ 4.20V ‘ 4.00V ‘ 3.80V
2’h0 Setting inhibited
2h1 178V | 172v | 166V | 16.0v | 154v | 148V | 142V
BT[L:0]
2'h2 178V | 172v | 166V | 16.0v | 154v | 148V | 142V
2'h3 150V | 144V | 138V | 132v | 126V | 120V | 114V
Table 71 VGL Setting
VCI2
5.00V ‘ 4.80V | 4.60V | 4.40V ‘ 4.20v ‘ 4.00vV ‘ 3.80V
2'h0 Setting inhibited
2h1 128V | -12.4v | -120v | -116v | -11.2v | <108V | -10.4v
BT[L:0]
2'h2 -00v | 96v | -92v | -88v | -84v | -80v | -7.6V
2'h3 -00v | 96v | -92v | -88v | -84v | 80V | -7.6V
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Deep Standby Mode/Shutdown Mode (MDDI) On/Off Sequence

(1) Enter Deep standby mode

Sleep mode on #This setting is enabled only when Sleep Mode in On.

|

MCAP_protect off
Command BOh
1*Parameter 00h

!

Low power mode control
Command B1h
1%Parameter 01h (DSTB=1)

l

Deep standby mode

(2)  Exit Deep standby mode (CSX x8)

| Deep standby mode | The standby mode is exited on the 6th falling edge of CSX.

]

| ©SX falling edge (1)
Command FFh

# See "Power/display On Sequence” for the sequence from
| Sleep Mode On display state

l ¥ Input CSX to exit from Deep Standby Mode in MIPI-DSI operation
________ 1 CSX falling edge (2) |

Command FFh

Wait more than 1ms

________ _I CSX falling edge (3) |
Command FFh

C8X falling edge (4)
Command FFh

| €SX falling edge (5) |
Command FFh

_________ | ©SX falling edge (6) |
Command FFh

l NVM auto load |

Wait more than 5ms

__________ | Sleep mode on |

Wait more than 1ms

107> S I I R B [ I e I e (N B

RDX  “High"
DCX “Low”
oB [ FFh [ FFh  ]--------- [ FFh | FFh | FFh | FFR |

Figure 146
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(3)  Enter Deep standby mode

(HWRESET)

Deep standby mode

l

HWRESET (RESX=Low)

% See “Power/Display On Sequence” for
| the sequence from Sleep mode on display state

HWRESET (RESX=High)

!

NVM auto load

Wait more than Sms

l

Sleep mode

(4) Shutdown Mode setting flow when using MDDI interface

SHTDWN setting |

DSTB=1 setting

Shutdown Packet.

l

Hibernation + Shutdown state

!

CSX falling edge (1)

v

CSX falling edge (2)

| VDD start up

Client-MDDI start up

CSX falling edge (3)

¥

2 CSX pin is used to exit Shutdown Mode

CSX falling edge (4)

| when using MDDI interface.

+

CSX falling edge (5)

+

CSX falling edge (6)

I

Wiait more than Sms

Hibernation state

|

4

Host— Initiated Wake up

l

Initial instruction setting
RAM data setting

1

Display On sequence

Figure 147
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Hardware Reset during Display Operation

If any of the following two conditions occurs during normal display operation, the R61529 executes power

supply off sequence.

(1) Hardware reset (RESX = Low) is accepted during display operation.

(2) VCI level falls abnormally (about 2.1V or less) during display operation.

In either (1) or (2), as shown below, each of gate output pins G1 to G480 is sequentially set to high level
(VGH). After setting them to high level for about 1ms, set each of them to GND level.

State Normal display ] Reset sequence during display operation | NVM load I Sleep In
1) RESX Reset is accepted.
@ vel :
T~ ¥ VClfalls. (VCI < 52.1V)
(Internal
detection
signal) —»pee— Time division is controlled in units of =286ns,
-’—b‘_d—
T
—
—* <= High level is output for about 10ms.
G1-G64 VGH o
i GND
GB5-G128 MNormal operation e |
G129-G192 Normal operation VGH [ GND
G193-G256 Normal operation | ven | GND
__Normal operation |
G257-G320 Normal operation veH | GND
_ Normal operation |
G321.G384 Normal operation vor | GND
Normal operation ND
G385-G448 VGH l €
Normal operafion
G449-G480 - ! VGH | o
Normal operation [ | GND
S1-8960 Nomaloperaton [ oo
GND
VCOM Normal operation
VGH Normal operation GND
vSP “NGiTaT GReraton GND
GND
VSN _Normal operation GND
VGL Normal operation
Figure 148
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NVM Control (TBD)

The R61529 incorporates 2k-bit NVM for user’s use.
e 16 bits are for Supplier ID (read by read DDB_start command)
e 16 bits are for Supplier Elective Data (read by read DDB_start command)
e  Manufacturer Command is stored

To write, read and erase data from/to the NVM, follow the sequence below. Data on the NVM is loaded to
internal registers automatically when the sequences are performed.

Power On sequence
HW RESET sequence

exit_sleep_mode command

Data stored in the NVM is retained permanently even if power supply is turned off.

Table 72 NVM Operating Conditions

Operation Power supply voltage Time Temperature
(T.B.D.)
VCI 2.40~3.30V :
Write/Erase 900ms or more, after EON: | 54 4307
IoveeHt 1.65~3.30V FTT=1settimg

Note: NVM data rewrite (erase-write) operation should be performed up to 5 times per address.
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The following commands below are stored in the NVM.

List of Command stored into NVM

E2h: P1
B3h: P1~P4
B4h : P1

B6h : P1~P2
B7h: P1~P4
B8h : P1~P20
BYh : P1~P4
COh : P1~P8
C1h: P1~P5
C3h: P1

C4h : P1~P4
C6h : P1
C7h: P1~P2
C8h : P1~P24
Coh : P1~P24
CAh : P1~P24
CCh: P1

DOh : P1~P16
D1h: P1~P4
D3h : P1

D6h : P1

D7h : P1~P15
D8h : P1~P9
D%h : P1~P3
DAh : P1
E1h: P1~P6
E6h : P1
F3h: P1~P5
F8h: P1

FAh : P1
FCh: P1~P5
FDh : P1~P13
FEh : P1~P8
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LDx (E2h command) sets command to execute data load from NVM.

Table 73

Unconditional ~ Manufacturer Command:  E2h

LDIO0] Manufacturer Command:  E1h (parameters 1 ~ 6)

LD[1] Manufacturer Command:  B3h (parameters 1~4), B4h (parameter 1), B6h (parameters 1~2),
B7h (parameters 1~4)

LD[2] Manufacturer Command:  B8h (parameters 1~20), BOh (parameters 1~4)

LDI[3] Manufacturer Command:  COh (parameters 1~8), C1h (parameters 1~5), C3h (parameter 1),

C4h (parameters 1~4), C6h (parameter 1), C7h (parameters 1~2),
C8h (parameters 1~6)

LD[4] Manufacturer Command:  C8h (parameters 7~24), C9h (parameters 1~24),
CAh (parameters 1~24)
LD[5] Manufacturer Command:  DOh (parameters 1~16), D1h (parameters 1~4), D3h (parameter 1),

(
D7h (parameters 1~15), D8h (parameters 1~9),
D9h (parameters 1~3), DAh (parameter 1)
LD[6] Manufacturer Command:  CCh (parameter 1), D6h (parameter 1), E6h (parameter 1),
F3h (parameters 1~5), F8h (parameter 1),
FAh (parameter 1), FCh (parameters 1~5), FDh (parameters 1~13),
FEh (parameters 1~8)
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NVM Write Sequence

The register values of User/Manufacturer Commands supposed to be stored in NVM are written to NVM.
When “1” is written to an address, the bit of the address is set to “1”. The default status is “0”.

Power supply on

VCLIOVCC1,10VCC2

GND

Wait more than 10ms

Power on reset
(Hard ware reset)

Wait more than 5ms

Sleep in State

(Pratect ON)

NVM Access  Disable
(Protect ON)

Manufacture Command Access Disable

Protect off

Command: BOh
1st Parameter:00h
(MCAP[2:0]=3'0011)

Manufacturer Command Access

E2h : P1
B3h : P1~P4
Bah : P1

B6h : P1~P2
B7h : P1-P4
B8h : P1~-P20
BSh : P1~P4
COh : P1~P8
Cih:P1~P5
C3h: P1

Cah : P1~P4
Ccéh : P1
C7h: P1~P2
Cc8h: P1-P24
Coh : P1~P24
CAh : P1~P24
CCh: P1

DOh : P1~P16
D1h : P1~P4
D3h : P1

D6h : P1
D7h: P1~P15
D8h : P1~P9
DSh : P1~P3
DAh : P1

E1h : P1~P6
EBh : P1

F3h : P1~P5
F8h : P1

FAh : P1

FCh : P1~P5
FDh : P1~P13
FEh : P1~P8

NVM Write Data Set (Initial Setting)

| Secure all of the above wait time.

Wait more than 900 ms.

Read Verify Status
Command: EQh (read)

3rd Parameter: DO (VERIFLGER)
0:Fail (32)~ 1:Pass

3rd Parameter: D1 (VERIFLGWR)
Q:Fail~ 1:Pass

TE=1: Pass
TE=0: Fail

NVM Access Protect off Enter Sleep mode
- Enter sieep mode
Command:ECh
1st Parameter. 01h (NVAE=1)
2nd Parameter:00h (FTT = 0)
3rd Paramater: 10h (TEM[O] =1)

Command: 10h

l Wait more than 5 frames.

Exit Sleep mode NVM Access Protecet on
Command:11h Command:ECh

1st Parameter: 00h (NVAE=0)
2nd Parameter: 00h (FTT=0}
l 3rd Parameter-00h (TEM|0] =0)

Note 2
Wait more than 6 frames.

A,

Verify output Setting and Write Start Power supply off

Command: ECh

1st Parameter: 01h (NVAE=1)
2nd Parameter: 40h (FTT=1)

1
1
1
1
1
: VCIIOVCC1,I0VCC2
1

1

1

1

]

1

1

1

1

1

1

1

1

1

1

1

1

GND

3t If verify operation to verify if data is erased fails before
write operation, write operation is not performed.

Erase & Verify Operation

Before data is written to NVM, data stored
in a specified address is automatically
erased and verify operation is performed.

Wirite & Verify Oparation
After data has been written to NVM, verify
operation is automatically performed

Notes: 1. When data is not written to NVM, all values loaded from NVM are set
to “0" after power has been turned on. Initial settings of all commands
should be made after power has been turned on.

Then data should be written to NVM.

. Calculation example of wait time:

If frame frequency is 60 Hz, frame time is 1/60 Hz (16.6ms).

5]

Figure 149
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Absolute Maximum Rating

Table 74

Item Symbol Unit Value Notes
Power supply voltage (1) IOVCCH1, IoVCC2 \% -0.3 ~+4.6 1,2
Power supply voltage (2) VCI - AGND \% -0.3 ~+4.6 1,3
Power supply voltage (3) VCI-VCL \% -0.3 ~+6.5 1,4
Power supply voltage (4) VSP — AGND \% -0.3 ~+6.5 1,4
Power supply voltage (5) AGND - VSN \% -0.3 ~+6.5 1,4
Power supply voltage (6) AGND- VGL \% -0.3 ~ +20.0 1,5
Power supply voltage (7) VGH- AGND \Y -0.3 ~ +22.0 1
Power supply voltage (8) VGH - VGL \% -0.3 ~+30.0 1
Input voltage Vit \ -0.3~10VCC1,2+0.3 1
Operating temperature Topr °C -40 ~ +85 1,6
Storage temperature Tstg °C -55 ~ +110 1

Notes: 1.

If used beyond the absolute maximum ratings, the LSI may be destroyed. It is strongly recommended to use

the LSI within the limits of its electrical characteristics during normal operation. The reliability of LSl is not
guaranteed if used in the conditions beyond the limits and it may lead to malfunction.

(
Make sure (
(

o ok w N

High) VCI = AGND (Low).

Make sure (High) VSP = AGND (Low), (High) VSN < AGND (Low).
Make sure (High) AGND = VGL (Low).
The DC/AC characteristics of die and wafer products are guaranteed at 85°C.

Make sure (High) IOVCC1 = GND (Low), (High) IOVCC2 > GND (Low).
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Electrical Characteristics

DC Characteristics

Renesas SP Confidential

Table 75 (VCI =10VCC2=2.8V, IOVCC1 =1.8V, Ta = -40°C ~ +85°C) ** Note 1 (TBD.)
Item Symbol | Unit Test condition Min. Typ. Max. Note
Input "High” level voltage 1 _ ~ 0.80 x -
(Except RESX) Vi1 Vv I0VCC=1.650V~3.300V IOVGCH I0VCC1 1,2
Input "Low” level voltage 1 _ 9 _ 0.20 x
(RESX) Vi Vv I0VCC=1.650V~3.300V 0 IOVCCH 1,2
Input "High” level voltage 2 _ ~ 0.90 x -
(RESX) Vin2 Vv I0VCC=1.650V~3.300V IOVCCH I0VCC1 1,2
Input "Low” level voltage 2 _ ~ - 0.10 x
(RESX) V2 \% I0VCC=1.650V~3.300V 0 IOVCC1 1,2
Output "High” level voltage 1 v v IOVCC=1.650V~3.300V, 0.80 x _ _ 1
(DB[15:0], TE,LEDPWM) ot IOUT=-0.1mA IOVCC1
Output "Low” level voltage 1 v v I0VCC=1.650V~3.300Vm, _ - 0.20 x 1
(DB[15:0], TE,LEDPWM) oLt IOUT=0.1mA IOVCC1
Input "High” level current lin A Vin=IOVCC1 — — 10 3
Input "Low” level current I HA Vin=0V -10 — — 3
480-line drive
IOVCC1=1.80V
Current
consumoti Normal Mode | | ma I0VCC2=VCI=2.80V - - TBD 5
ption +Sleep out
fFLM=60Hz, Ta=25°C
(lovee- BLCON=0, IM3-0="0111
GND)
IOVCC1=1.80V
Dee’r’nigae”dby st | pA IOVCC2=VCI=2.80V ; 0.1 1.0 4
Ta=25°C
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Table 76 (VCI = IOVCC2= 2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) **¢N°®*! (TBD.) (Continued)

Item

Symbol

Unit

Test condition

Min.

Typ.

Max. Note

Normal Mode
+Sleep out

LCD power
supply current
(VCI-GND)

ICW

mA

480-line drive
IOVCC1=1.80V
I0VCC2=VCI=2.80V
fFLM=60Hz, Ta=25°C
RAM data: 24’h000000,
REV=0, FP=5’h08,
BP=5'h08, VC2=3'h3,
VC3=3'h7, PVH=7"h30,
NVH=7"h30, VDC=8'h4D,
AP=3'h3, APN=3'h3,
SWRON=0, SWRONM=0,
DC1=2’h1, DC2=2'h2,
DC4=2’h1, DC1M=2'h1,
SEQGND=4'h4,
SEQVCIL=4'h4,
GEQ1W=3'h3,
GSEL*P0=GSEL*N0=7"h00
GSEL*P1=GSEL*N1=7"h10
GSEL*P2=GSEL*N2=7"h20
GSEL*P3=GSEL*N3=7'h30
GSEL*P4=GSEL*N4=7"h40
GSEL*P5=GSEL*N5=7'h50
GSEL*P6=GSEL*N6=7"h48
GSEL*P7=GSEL*N7=7"h38
GSEL*P8=GSEL*N8=7"h28
GSEL*P9=GSEL*N9=7"h15
GSEL*P10=GSEL*N10=7"h
08
GSEL*P11=GSEL*N11=7"h
01 (%= ABC)
No load on panel

TBD. 4

Deep Standby
mode

IDST3

A

IOVCC1=1.80V
I0VCC2=VCI=2.80V

0.1

1.0 5

Output voltage dispersion

AVo

mV

TBD. 5

Average output variance

AvA

mV

+35 6
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DC Characteristics (MIPI DSI)

Table 77 (VCI = IOVCC2= 2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) s Netel (TBD.)
Item Symbol | Unit Test condition Min. Typ. Max. Note
I0VCC1=1.800V
I0VCC2=VCI=2.800V
HS mode lus mA DSl 1 lane, - - TBD. 4
DSICLK=120MHz
DSI current DSI Data:24’h000
consumption
(IOVCC2-DGND): I0VCC1=1.800V
I0VCC2=VCI=2.800V
LP mode ILp pA - - TBD. 4
Clock lane=LP11
Data lane=LP11
Deep I0VCC1=1.800V
Standby IpsT2 uA IOVCC2=VCI=2.800V - 0.1 1.0 4
mode Ta=25°C
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Notes to Electrical Characteristics

Notes: 1.DC/AC electrical characteristics of bare die and wafer are guaranteed at +85°C.

2. The following figures illustrate the configurations of input, I/O, and output pins.

Pins:  IMO,IM1,IM2, IM3,SELDL,RESX,VSYNC,HSYNC, .
DE,PCLK, DB[23:0],CSX, DIN,DCX,WRX, RDX Pins:  LEDPWM,DOUT, TE

1QvCcCc1 jeitiviey

PMOS
(Input circuit} Output data

NMOS

GND

Figure 150 Pin Circuit Configuration

3. This excludes the current in the output drive MOS.

4. This excludes the current in the input/output units. Make sure that the input level is fixed because
shoot-through current increases in the input circuit when the CMOS input is at a mid-level. The

current consumption is unaffected by whether the CSX pin is “high” or “low” while not
accessing via interface pins.

5. The output voltage deviation is the difference in voltages between output pins that are placed side
by side in the same display mode. It is a reference value.

6. The average output voltage dispersion is the variance of average source-output voltage of

different chips of the same product. The average source output voltage is measured for one chip
with the same display data.
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DC Characteristics (MIPI DSI DC Specifications)

Table 78 (IOVCC2= 2.40V~3.30V, Ta = -40°C ~ +85°C) (TBD.)
Item Symbol Unit Test Condition Min. Typ. Max. Notes
Differential input
high threshold VIDTH 1} mV - - 70 3
Differential input
low threshold VIDTL mv 70 ) ) 3
_ Single-ended VILHS mv -40 - ;
input low voltage
HS-RX :
_ Single-ended VIHHS | mv ; - 460
input high voltage
Common-mode voltage
. VCMRX(DC)| mV 70 - 330 1
HS receive mode
leferentlal input 71D Q ) (90) ) 9
impedance
Logic 0 input voltage
not in ULP State Vik mv -50 - 550
LP-RX Logic 1 input voltage VIH mV 880 - 1350
Vin =-50mV -
1/O leakage current ILEAK MA 1350mV -10 - 10
Thevenin output VOL mv 50 ) 50
low level
LP-TX Thevenin output VOH v 1.1 1.2 13
high level
Output impedance of
LP transmitter zoLp Q (110) ) ) 2
Logic 0
contention threshold viLeb mv ) i 200
CD-RX
Logic 1
contention threshold VIHCD mv 450 ) )
Notes: 1. VCMRX(DC) = (VDP+VDN)/2
2. Excluding COG Resistance (Contact Resistance and ITO Wiring Resistance). The values are tentative.
3. Minimum110mV/-110mV HS differential swing is required for display data transfer.
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DC Characteristics (MDDI)

Table 79 (VCI = IOVCC2= 2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) **N°®1 (TBD))

Item Symbol | Unit Test Condition Min. Typ. Max. | Notes
Standard receiver differential input
“High” threshold voltage V mV (DATAOP)=(DATAON) — 0 50 —
'9 9 o (STB_CLKP) — (STB_CLKN)
(DATAOP/N, STB_CLKP/N)
Standard re::r:eiverl; dligfer?{\tial input “Low” v iy (DATAOP)— (DATAON) 5 0
reshold voltage - - - -
(DATAOP/N, STB_CLKP/N) (STB_CLKP) - (STB_CLK M)
Offset receiver differential input “High”
threshold voltage Vitsoft mV - 85 110 —
(DATAOP/N)
Offset receiver differential input “Low”
threshold voltage Vitoft mV 60 85 — —
(DATAOP/N)
Receiver differential input
“High” Current lip+ mA 1.5 - 2.5 1
(DATAOP/N, STB_CLKP/N)
Receiver differential input
“Low” Current lip- mA -2.5 — -1.5 1
(DATAOP/N, STB_CLKP/N)
Input voltage range VirnG \ 0.6 — 1.1 —
Driver differential output “High” Current _
(DATAOP/N) lop+ mA 2.5 4.5 2
Driver differential output “Low” Current o
(DATAOPIN) lop- mA -4.5 2.5 2
Output voltage range VornG \% 0.11 — 1.60 2
Differential input impedance ZID Q 80 100 125 —
Current consumption ' . IOVCC1=I0VCC2=VCI=2.85V, B -
(I0VCC2-DGND) Hibernation Irio uA Tas25°C TBD. | TBD.
Current consumption IOVCC1=I0VCC2= VCI =2.85V, B B
(I0VCC2-DGND) datatransier | luans | MA 1/tg7=250Mbps, Ta=25°C TBD. | TBD.

Note: The DC/AC characteristics of die and wafer products are guaranteed at 85°C.
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*Forward Link

DATAOP
STB_CLKP

lip+ x ZID

DATAON
STB_CLKN

‘ VirnG

a

Forward Link
*Reverse Link

DATAOQOP

loo+ = ZID

‘ VornG

Figure 151 MDDI DC Characteristic Symbol
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Step-up Circuit Characteristics

Table 80 (VCI = IOVCC2= 2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) s Notel (TBD.)
Item Unit Test Condition Min. Typ. Max.
VSP V TBD. TBD. TBD. TBD.
VSN \% TBD. TBD. TBD. TBD.
Step-up output
voltage VCL Vv TBD. TBD. TBD. TBD.
VGH \Y TBD. TBD. TBD. TBD.
VGL Vv TBD. TBD. TBD. TBD.

Note: The DC/AC characteristics of die and wafer products are guaranteed at 85°C.

Power Supply Voltage Range

Table 81 (VCI = IOVCC2= 2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) e Note

Item Symbol Unit Min. Typ. Max. Test Condition
lovcce1 \ 1.65 1.80 3.30

Power supply voltage I0VCC2 \% 2.40 2.80 3.30
VCI \ 2.40 2.80 3.30 -

Note: The DC/AC characteristics of die and wafer products are guaranteed at 85°C.
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Output Voltage Range

Table82  (VCI=10VCC2=2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) e Note !

. . Test
Item Symbol Unit | Min. Typ. Max. Condition
Positive
. \ VGS+0.2V | - VSP-0.3 -
. polarity
Source driver -
Negative vV |vsN+03 |- VGS-0.2V
polarity
VPLVL \% 3.0v - VSP-0.3V -
Grayscale reference voltage
VNLVL \Y VSN+0.3V | - -3.0V -
Step-up output voltage VSP V 4.6V - 6.0V -
Step-up output voltage VSN \ -4.6V - -6.0V -
Step-up output voltage VGH \% 11.4V - 17.8V -
Step-up output voltage VGL Vv -7.6V - -12.8V -
Voltage between VGH and VGL \% - 28.0V -
Note: The DC/AC characteristics of die and wafer products are guaranteed at 85°C.
Clock Characteristics
Table 83 (VCI = 10VCC2= 2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) ** Note 1
Item Symbol Unit Min. Typ. Max. Test Condition
RC oscillation clock fosc MHz 13.0 14.0 15.0 -
Note: The DC/AC characteristics of die and wafer products are guaranteed at 85°C.
Reset Timing Characteristics
Table84 (VCI=I10VCC2=2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) e Note!
Item Symbol Unit Test Condition Min. Max.
Reset “Low” level width 1 tRWA1 ms Power On 1 —
Reset “Low” level width 2 tRW2 us Operation 10 —
Reset time tRT ms — 5

Note: The DC/AC characteristics of die and wafer products are guaranteed at 85°C.
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Reset reject

reject (less than 5us)

VILZ

(1) Reset timing at Power supply ON

IOVCC1,]0VCC2, VOl 90%
GND
tRW1
10VCC1
VIH2
RESX GND viL2]
tRT
Initial condition
R61529 Status X Reset X (Default for HWreset)
(2) Reset timing during operation
1OVCC1, IOVCC2, VCI
I0VCC1,JOVCC2, VCI
LtRW2
f VIH2
RESX \ /
VIL2 VIL2
_tRT

3 r - .
R61529 Stat N Ke] ti Initial condition
e orma’ Bperation J>< Reset ><\ (Default for HWreset)

Figure 152 Reset Timing Characteristics

Rev.0.02 August 4, 2010 355
Renesas SP Confidential RenesasSP



R61529 Target Specification

Liquid Crystal Driver Output Characteristics

Table 85 Source Driver (VCI=10VCC2=2.8V, IOVCC1 = 1.8V, Ta = -40°C ~ +85°C) s Note1

Item Symbol | Unit | Test condition Min. Typ. Max. Note
VSP=5.6V,VSN=-5.6V,

GNDpre-charge time =3.4us

VCI/VCLpre-charge time

Source driver output tdds us =3.4us _ — 30 2

delay time
Amplitude : -5.2V~+5.2V

Margin : Target grayscale
voltage +=35mV

Notes: 1. The DC/AC characteristics of die and wafer products are guaranteed at 85°C.

2. LCD driver output delay time depends on the liquid crystal panel load. Therefore, frame frequency and one
line cycle needs to be specified checking image quality on the panel to be used.

$1-5960 ><

Figure 153 Liquid Crystal Driver Output Timing (TBD.)

Test Point

S1-8S960
Load resistance R Load capacitance C
10kQ 7.|:715p,:

Figure 154 Load circuit for testing LCD driver output characteristics (TBD.)
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MIPI DBI Type B Timing Characteristics

(VCI=IOVCC2=2.8V, IOVCC1=1.8V, Ta=-40°C ~ +85°C) s« Note!

Note: The DC/AC characteristics of die and wafer products are guaranteed at 85°C.

Table 86 3/2-Transfer (IOVCC1=1.650V ~ 3.3V, Ta=-40°C ~ +85°C) (TBD.)
Item Symbol Unit | Test Condition Min. Max.
Address setup time tast ns 0 -
DCX
Address hold time (Write/Read) taht ns 10 -
Chip select setup time (Write) tcs ns 20 -
Chip select setup time (Read) CSX trcs ns 170 -
Chip select wait time (Write/Read) tesf ns 15 -
Write cycle time twe ns 50 -
Write control pulse "High” period WRX twrh ns 20 -
Write control pulse "Low” period twrl ns 20 -
Read cycle time trc ns 450 -
Read control pulse "High” period RDX trdh ns 250 -
Read control pulse "Low” period trdl ns 170 -
Write data setup time twds ns 15 -
CL
Write data hold time twdh ns 15 -
DB[23:0] Max.30pF
Read access time tracc ns . 10 150
Min.8pF
Output disable time trod ns 10 -
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Table 87 1-Transfer (IOVCC1=1.650V ~ 3.3V, Ta=-40°C ~ +85°C) (TBD.)
Item Symbol Unit | Test Condition Min. Max.
Address setup time tast ns 0 -
DCX
Address hold time (Write/Read) taht ns 10 -
Chip select setup time (Write) tcs ns 35 -
Chip select setup time (Read) CSX trcs ns 170 -
Chip select wait time (Write/Read) tesf ns 15 -
Write cycle time twe ns 80 -
Write control pulse "High” period WRX twrh ns 35 -
Write control pulse "Low” period twrl ns 35 -
Read cycle time trc ns 450 -
Read control pulse "High” period RDX trdh ns 250 -
Read control pulse "Low” period trdl ns 170 -
Write data setup time twds ns 15 -
CL
Write data hold time twdh ns 15 -
DB[23:0] Max.30pF
Read access time tracc ns ) 10 150
Min.8pF
Output disable time trod ns 10 -
Rev.0.02 August 4, 2010 358

Renesas SP Confidential

RenesasSP




R61529

Target Specification

Table 88 2-, 3- Transfer (IOVCC1=1.650V ~ 3.3V, Ta=-40°C ~ +85°C) (TBD.)

Item Symbol Unit | Test Condition Min. Max.
Address setup time tast ns 0 -

DCX
Address hold time (Write/Read) taht ns 10 -
Chip select setup time (Write) tcs ns 15 -
Chip select setup time (Read) CSX trcs ns 170 -
Chip select wait time (Write/Read) tesf ns 15 -
Write cycle time twe ns 40 -
Write control pulse "High” period WRX twrh ns 15 -
Write control pulse "Low” period twrl ns 15 -
Read cycle time trc ns 450 -
Read control pulse "High” period RDX trdh ns 250 -
Read control pulse "Low” period trdl ns 170 -
Write data setup time twds ns 15 -
CL
Write data hold time twdh ns 25 -
DB[23:0] Max.30pF
Read access time tracc ns 10 150
Min.8pF
Output disable time trod ns 10 -

Note: 1 transfer: (1) 16-bit I/F 16bpp

3/2 transfers: (1) 16-bit I/F 18bpp, (2) 16-bit I/F 24 bpp Option 1
2 transfers: (1) 8-bit I/F 16bpp, (2) 16-bit I/F 18bpp Options 2, 3, (3) 16-bit I/F 24bpp Option 2
3 transfers: (1) 8-bit I/F 18bpp, (2) 8-bit I/F 24bpp
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VIFT VIHT N
DCX \ VIL T VILT

tast

VIHTY . : VIHI ]
CSX VIL N - — > VL ’/E tosf

| two € —posf >
Y twrl
WRX LN VLI

Sk

Vi _ Vi
DB[23:0] ; yiy  Write Data VILT X

tres > < taht o

tre .
e trdh
-

T

-

VIHI

1
H tf'dl S i
RDX \ﬁu it/

| -— yod —>

. FVor VoA
DB[23:0] \( voL1 Read Data VOL1 .
tracc )

[ S——

Figure 155 DBI Type B (24/18/16/8 Bits) Timing
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MIPI DBI Type C Timing Characteristics

Table 89 (IOVCC1=1.65V~3.30V, Ta=-40°C~+85°C) (TBD.)
Item Symbol Unit | Test Condition Min. Max.
Chip Select Set Up Time tcss ns 40 -
Chip Select Hold Time CSX tcsh ns 40 -
Chip Select High Pulse Width tchw ns 100
Address setup time tas ns 10
DCX
Address hold time (Write/Read) tah ns 10
Write Cycle Time twe ns 100 -
SCL
SCL"High"Width(Write) twrh ns 40 -
(Write)
SCL"Low"Width(Write) twrl ns 40 -
Read Cycle Time trc ns 300 -
SCL
SCL"High”"Width (Read) trdh ns 120 -
(Read)
SCL”Low"Width(Read) trdl ns 120 -
Data Set Up Time tds ns 30 -
DIN
Data Hold Time tdh ns 30 -
Access Time tacc ns CL - 110
DOUT Max.30pF
Output Disable Time tod ns Min.8pF 10 -
Rise/fall time - tr/tf ns - 15
tchw tchw
VIH1 VIH1
csx ViIL ViIL1
tcss tesh
X\nm VIHIX
DCX
ViL1 WIL1
las : tah 3
< twoltre >
twrlftrd | twrhtrdh
MIH1 WIH1 WVIH1
ScL viL1 viL3 VLT
tds tdh
DIN VIH1 ] VIHT
(Driver) X\m 1 Virke cpea VILIX
- lace tod
VOH1 VOH1
DOUT X Read data X
(Driver) VoL VOL1

Figure 156 MIPI DBI Type C Timing
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MIPI DPI Timing Characteristics (IOVCC1=1.65V~3.30V, Ta=-40C~+85°C) (TBD)

Table 90
Item Symbol Unit | Test Condition Min. Max.
VSYNC setup time tvss ns 20 -
VSYNC
VSYNC hold time tvsh ns 20 -
HSYNC setup time thss ns 20 -
HSYNC
HSYNC hold time thsh ns 20 -
DE setup time tdes ns 20 -
DE
DE hold time tdeh ns 20 -
Pixel clock cycle time tpclkecyc ns 74 -
Pixel clock “Low” period PCLK tpclkl ns 32 -
Pixel clock “High” period tpclkh ns 32 -
Data setup time tds ns 20 -
DB[23:0]
Data hold time tdh ns 20 -
VIH1 H VIH1
VSYNC ViIL1 i viL1
thss o thsh -
VIH1
HSYNC /
VIL1
tdes - tdeh
VIH1 VIH1
DE
va VIL1 ><
. tpclkeyc! .
toclkl ' tpclkh
VIH1 VIH1
D[23:0] X X
VL1 VIL1
Figure 157 MIPI DPI Timing
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Serial Interface Timing Characteristics (1°C)

Table 91 (IOVCC1=1.650V ~ 3.3V, Ta=-40°C ~ +85°C) (TBD.)

Item Symbol Unit Min. Typ. Max.

Serial clock cycle time tscL ns 2500 - -

Serial clock "High” period tscLn ns 600 - -

Serial clock "Low” period tscLL ns 1300 - -

Bus free time tsur ns 300 - -

Start condition Hold time tsTaH ns 600 - -

Restart condition setup time tstas ns 600 - -

Stop condition setup time tstops ns 600 - -

Data setup time tspas ns 300 - -

Data hold time tspaH ns 0 - -

Notes: 1. The line connected to the SDA pin requires an external pull-up resistor in 1°C bus interface operation.

2. The output data delay time is based on the load condition compliant with I’C.

Serial Interface Operation

g tBUF

tSCL

F 3

tSDAH

tSTAH

| tSCLH

A 4

SCL

* L
tSCLL

tSDAS

s

tSTOPS egpoi

Figure 158 I1°C Timing
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HS-RX Clock and Data-Clock Specifications (I0VCC2=2.40V~3.30V, Ta=-40°C ~+85°C ) (TBD)

Table 92
Item Symbol Unit Min. Typ. Max. Note
DSICLK Frequency fDSICLK MHz 100 - 250 4
DSICLK Cycle time tCLKP ns 4.0 - 10
DSI Data Transfer Rate
tDSIR Mbps 200 - 500 4
( Command mode)
DSI Data Transfer Rate
tDSIR Mbps 200 - 350 4
( Video mode)
Ul 0.15 - -
Data to Clock Setup Time tSETUP
ns 0.30 - - 5
ul 0.15 - -
Clock to Data Hold Time tHOLD
ns 0.30 - - 5

Note: 4. When tDSICLK<125MHz, change auto load NV setting so that it is compliant with
THS-PREPRare+THS-ZERO spec.

5. Minimum tSETUP/tHOLD Time is 0.15Ul. This value may change according to DSI transfer rate.

Rev.0.02 August 4, 2010 364

Renesas SP Confidential RenesasSP



R61529

Target Specification

LP-RX/TX Clock and Data-Clock Specifications (I0OVCC2=2.40V~3.30V, Ta=-40°C ~+85°C ) (TBD)

Table 93
Parameter Description Min Typ Max Unit | Notes
S P Time to drive LP-OQ to.prepare 40 ns + 4*Ul ) 85ns + 6*Ul ns
for HS transmission
T . ]
THS-PREPARE THS-PREPARE Time to drive HS-0 145ns + 10*UI _ _ ns
+ Ths.zerO before the Sync sequence
Time to drive flipped differential state max
Ths-TRAIL after last payload data bit ( n*8*UlI, - - ns 1,2
of a HS transmission burst 60 ns + n*4*Ul )
ThsexiT Time to drive LP-11after HS burst 100 - - ns
T Time to drive LP-00 2T
TAGO after Turnaround Request LPTX
Time-out before new TX side . .
TTA-SURE starts driving 1 TLPTX - 2 TLPTX
Tracer Time to drive LP-00 by new TX 5" Tiprx
Tiex Length of any Low-Power state period 50 - - ns
) Ratio of T pxastery TLrx(sLavE)
Ratio Tuex between Master and Slave side 23 ) 32
Time that the transmitter shall continue
Teik-post  |Sending HS clock after the last associated 60 ns + 52UI - - Ul 3
Data Lane has transitioned to LP mode
ToLk-PREPARE Tcik-prerare ttime for lead HS-0 drive
. ) 300 - - ns
+TeikzerD period before starting Clock
Time that the HS clock shall be driven
T prior to any associated 8 Ul
CLK-PRE Data Lane beginning the transition
from LP to HS mode
Time to drive LP-00 to prepare
TcLk-PREPARE .p ) P 38 - 95 ns
for HS clock transmission
Time to drive HS differential state
ToLk-TRAIL after last payload clock bit 60 - - ns
of an HS transmission burst
Time from start of Ths.traiL
T - - 1 +n*12*Ul 2
EoT period to start of LP-11 state 05ns+n v
L h of Low-P TX peri
Teprx ength of Low-Power TX period - 16/DSICLK - ul
in case of using DSI clock 4
Tiore Length of Low-Power TX period ) 1/fosc ) ns

in case of using internal OSC clock
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Notes: 1.Ifa> b then max(a, b ) = a, otherwise max(a,b)=b
2. Where n = 1 for Forward-direction HS mode.
3.The R61529 can work with this specification although the end part of internal process is remained
when Clock Lane enter LP-11 and delay. Due to the R61529 can work without the remained
process if tCLK-POST is more than 256 UI.
4. The R61529 uses DSI clock from the Host processor if Clock Lane is active, and internal oscillator
clock if Clock Lane is disabled. Here, “fosc” is the frequency of oscillator clock, typical 14MHz.
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Timing Diagram

Reference Time

- Tappup e

Thalp —™

X

os
D S
CLKp
CLKn i E
;“ {1 Data Etkﬂl!’\e:lull = E
- Toike -
Figure 159 Data to Clock Timing Definitions
\Y
1 e ¥ ) Vo mex
LP Vi LP Vo
V,H s v VOH M
LP Threshold
Region
Vi max A
% v,
VIHHS DN — DR
Vemrxioey Vier Viom
A
Vouraoe)= (Vor*Von) / 2 l Vou Ver WS Vau| HS
Ve Von \ / Range [Range
A
VILHS VDP VDN r ------------------ GND
A . S
T ~
HS Differential Signaling LP Single-ended Signaling
Figure 160 DSI LP mode
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1
1
1 ]
i . | { |
DOp/DO
p/DON 2N ! | Wi
1 [
S i I |
l H:DCDOCXJ:)OODQ A P
1 y — ¥ : | /—if | i :
I 1 I 1
: : : : : I : 1
! L oTs H ! | ! i
D1p/D1n :- Tipx — »p PRE';A;!E* THS-ZERD ¢ THs-sYNC -I | I o H 1
1 1 1 1 1 | Disconnect | 1
1 ] : : | 1 | Teminator. | ’Li-
VIH{min) ! | H I | A H
VIL(max) | ! . : ; i i
| | FDCDOO@:)OOOQDOOOOCX?, . P
| N o
I ! [
1 | ! Capture [ J 1
P11 1 LPO1 | LP-00 | 1ST Data Bit [THSSKP T o)
' r Teor : " I
o THsTRAL e Ths-exir )
Note: THS-SYNC: Proper match found for Sync sequence in HS stream,the following bits are payload data.
Figure 161 HS Data Transmission in Bursts
Clock Lane :
Disconnect
Dp/Dn . Teor . | Terminator
TeLk-PosT TCLK-MISS
- > > |
VIH{min) T ;
WViL{max)
- -
TeLK-TRAIL THs-EXIT Teex TCLK PREPARE Teik ZERO TcLk-FRE
Data Lane Disconnect Tiex  ThsPREPARE
Dp/Dn Terminator
VIH{min}
WIL{max)
4 THs-skip — %

Figure 162 Switching the Clock Lane between Clock Transmission and LP mode
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I I I I I I [
T T T T T
RX Side | LPX | LPX | LPX | LPX | LPX | :
I I I I I I |
I I I I |
I I I I I I |
DSIDOP / (. /_i\_:
| | | \ | |
I I I I I |
I I I I I I |
DSIDON ! /—\_/—L
I I I I I I |
I I I I I I |
T T T T T
TX Side I Peemx ) Tepmx o Tepmx e 1 e :
I I I I I I |
I I I I [
I | I I I I |
DSIDOP /o0 /_\_
| | | : | : |
I I I I I |
I I I I I I |
DSIDON N S S VO N S
I I I I I I |
Figure 163 DSI LP mode
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MDDI Timing Characteristics

MDDI Receiver Timing Characteristics

(VCI= IOVCC2 = 2.40V ~ 3.30V, IOVCC1= 1.65V ~ 3.30V Ta=-40°C~+85C) (TBD.)
Table 94
Item Symbol Unit Min. Typ. Max.
Data transfer rate
1tBIT Mbps 10 — 400
( Command mode)
Data transfer rate
11BIT Mbps 10 — 250
( Active Refresh mode)
Differential transfer input skew |xtskew-pair-I| ns — — 0.05
Data_Stb input skew |£tdiff-skew-I| ns — — 0.45%BIT
MDDI Input Operation
Skew between Positive and Negative
DATA OP VoP =0.8V, ViD =0.3V
STB_CLK_P
tskewepair-l tskew-pair-|
DATA ON VDP =0.8V, VID =0.3V
STB_CLK_N

Skew between DATAOP/N, STB CLK P/N

Voe =0.8V, Vip =0.3V

Vor =0.8V, Vip=0.3V

DATA OP/N
1diff-skew1 tdiff-skew-|
STB_CLK_PIN VoP =0.8V, ViD =03V VP =08V, VID =03V
Figure 164 MDDI Input Operation
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MDDI Transmitter Timing Characteristics

(VCI=10VCC2 = 2.40V ~ 3.30V, IOVCC1=1.65V ~ 3.30V Ta=-40°C~+85C) (TBD.)
Table 95
Items Symbol Unit Min. Typ. Max.
Data transfer rate(Reverse Link) 11BIT-Reverse Mbps 0.15 — 12.5
Client output enable time tclient-enable ns 0 16 XtBIT-
(Turn Around 1 field) Reverse
Client output Disable time 16 XtBIT-
) tclient-disable ns 0
(Turn Around 2 field) Reverse
Reverse Link Encapsulation Packet
Pare | mzuor |y e | mizeoz [ e |
2 bytes 8 bytes xbytes  (Packet Length-x-v—26) bytes y bytes 8 bytes
one way
oy AL“;:;] | "“;::::ai"‘" Turm-Around 2 |
d\hs%%tle Host.
e -~ _>Round Trip Delay - en::le »
1 :
';g::g::f;: 3:5"?0 host data | i/.’— ; | host data |
: d?s?glte
<client o ]
Client Output Data - :”: le lient dat i
observed at Client o ~— clien a
1
A D | |
obg:§?; Ii::t o host data ~ olient data K host data
#— Round Trip Delay +E

Figure 165 MDDI Output Operation Overview image
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Reverse Link Packets

0«07, upper byts of Packet Length field,
of Reverse Link Requast and Status Packet
'

A 4

Turn
All Zero Around 1
< > k.
— feld 0 peeeaas

1
H
MDDI Data0 as o 1 0 0 0 0 0
seen at Host o T
T W <R ;

MDDLSth | || | | | || | || |” || | ||
from Hest 1T
[
| —
Reverse Link Clock | |
Inside Host 0=

Reverse Data sampled at these times

Figure 166 MDDI Output Operation Detail Image (Reverse rate Divisor[7:0]=4h case)
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Revision Record

Rev. Date Page Contents of Modification
No
0.00 March 29, 2010 First issue
0.01 May 31, 2010 8 Changed: Description of privacy filter
Added: "MDDI + TE synchronization signal output”
Deleted: Description of outline sharpening function
9 Changed: Description of privacy filter, Interface power supply — Interface and logic
power supply, Analog and logic power supply — Analog power supply, VSP-GND —
VSP-AGND, VSN-GND — AGND-VSN
10 Changed: "note 1" — "note 2" (IOVCC2), "13.0V - 20.0V" — "11.4V - 18.3V" (VGH),
"-9.0V - -15.0V" — "-7.6V - -13.3V"(VGL)
Changed: WRX/SCL — WRX
11 Deleted: C24P/C24M
Corrected: VG1-G480 — G1-G480
Changed: Description of display data transfer, frame frequency, changing interface and
12 mode, name and spec of 12C, number of colors (I12C (Mode 1), MIPI DBI Type C 9 bits
(Option 1), MIPI DBI Type C 8 bits (Option 3), MDDI, MDDI Active Refresh Mode)
Added: Note on reference chapter
Added: Function of releasing shutdown mode
17 Changed: WRX/SCL — WRX, MIPI DBI Type C and 12C operation — MIPI DBI Type C
operation, connection of DOUT
Deleted: Description of pin level (CSX, DCX, WRX, RDX)
18 Deleted: Description of high level and low level (DE)
Changed: Connection of C11P, C11M, C12P, C12M, C13P, C13M,
19 C14P, C14M, "VC2[2:0] and VC3[2:0]"— "VC1[2:0] and VC2[2:0]"
Deleted: C24P/C24M
Added: "VC1[2:0] and"
20 Added: Description of omitting stabilizing capacitor
Changed: Stabilizing capacitor — Open, Liquid crystal panel — Stabilizing capacitor
Changed: Description and connection of VREFC, VDDTEST, TEST1-4, TESTE, TSC,
21 and VPP1
Added: "or leave open" and description of ITO wiring
22 Added: Pad arrangement
23-41 Added: Pad coordinates
42 Changed: Section "BUMP Arrangement"
43 Changed: Chip size and alignment mark
Deleted: (TBD)
44 Added: Recommended resistance and connection
45 Changed: WRX/SCL — WRX
47 Added: RDX and DBJ7:0] (interface)
49 Changed: DB[7:0] — DBI[N:0] (parameter)
50 Changed: DB[N:0] — DB[7:0] (command)
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Rev. Date Page Contents of Modification
No

52 Changed: No — Yes (IM[3:0] = 0100: R61529 implementation of 12bpp color format)

53 Added: [IM3-0 = 0111]

66 Added: Description of B3 bit and BGR bit

Corrected: Description of read cycle sequence in figure
69 Changed: Sequences
Added: Description of dummy (in figures)

Changed: Sequences

70 Added: Description of get command and read command

72 Deleted: Description of color formats

Changed: MIPI D-PHY version

77 Deleted: Redundant description of MIPI DCS

79 Added: soft_reset (in figure)

82 Added: soft_reset (in figure) and HWRESET (in table)

83 Added: soft_reset

95 Changed: 960 lines — 480 lines

99  Changed: 5 — 6 (04h), 16'h5 — 16'h6 (04h), — 16'h4 (2'hA, 2'hB), - — N byte (2'hC)

Changed: - — 16'h4 (30h), - — 16'h1 (35h and 36h), 5 — 6 (A1h), 16'h5 — 16'h6 (A1h)

100 Deleted: A8h

101-102 Defined: MCS and Data Type List

104  Changed: Note 2 — note (in figure)

105 Added: "Perform Type Handoff Packet" and "Windowless Video Stream Packet"

107  Changed: Description of Protocol Version[1:0]

Added: Figures of Host-Initiated Wakeup and Client-Initiated

108 Wakeup

110  Added: Figure of Round-Trip Delay Measurement Timing

Added: Example waveforms of Forward Link Skew Calibration

12 Packet

Added: Description of Reverse Link Flags[7:0]

114
Changed: Description of Reverse Rate Divisor[7:0]

115  Changed: Description of Reverse Rate Divisor[7:0]

116  Corrected: Read/Wrote Info[15:0] — Read/Write Info[15:0]

117  Changed: hClient ID — bClient ID

Added: "(The Pixel Data is packed)" (in [12])

11
8 Changed: Description of [11:0]

119  Deleted: Definition of X Left Edge, Y Top Edge, X Right Edge, and Y Bottom Edge

120-122 Added: Section "Windowless Video Stream Packet"

Corrected: Protocol Version and Min Protocol Version

123 Changed: (0x17C) — (0x32C) (Pre-calibration Data Rate Capability)
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Rev. Date Page Contents of Modification
No

126  Added: (Not used. Returns 0) (in [0] of Interface Type Capability[7:0])

130  Changed: 0x00 — OxFFF

131-132 Added: Section "Perform Type Handoff Packet"

132  Changed: Description of "MIPI Command Setting"

134  Changed: DIN — DOUT

135  Deleted: Resistors (from figure)

137-138 Added: Section "Synchronization with Forward Link (TBD)"

139  Added: "front porch period (FP)" (in description)

Changed: Table of display timing setting, note
140  Deleted: Section "16-Bit DPI"
Added: "(TBD)" (to title of table)

142  Added: Section "Setting Example for Display Control Clock in DPI Operation"

143  Added: Description of connection between host pins and the R61529 pins

144  Deleted: Figure of 16-bit interface

147  Changed: 6'h3B — 8'hEF (NL)

149  Changed: (Bits 5/2/1 Only) — (Bit 5 Only) (ODh)

150  Changed: Yes — No (R61529 implementation of A8h)

Changed: Number of parameters (B3h, B8h, COh, C1h)
151  Deleted: B5h, C2h, C3h, D5h
Added: B4h, D1h

153  Deleted: A8h

154  Deleted: B5h, C2h, C3h, D5h

155  Added: IFID (04h)

Added: IFID (A1h)

157 Deleted: A8h

Changed: ID1[15:0] — DDBO0[7:0], DDB1[7:0],
ID2[15:0] — DDB2[7:0], DDB3[7:0], XXh — 00h (Hex of 1st to 4th parameters),
description of 1st and 2nd parameters
160  Added: 5th and 6th parameters, "IFID"
Corrected: Dummy parameter
Shifted: Note (from p.162)
Deleted: Redundant row

Changed: ID1[15:0] — DDBO0[7:0], DDB1[7:0], ID2[15:0] — DDB2[7:0], DDB3J[7:0], I2C IC
—12CID

Added: 6th parameter and "IFID"

Shifted: Note (to p.161)

161

162  Changed: XXh — 08h, PLTON — PTLON

163  Shifted: Note (from Flow Chart to Restriction)

164  Changed: XXh — 00h

165  Add: Description of reference chapter
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Rev. Date Page Contents of Modification
No

Changed: Table
Shifted: Note (from p.167)

166  Shifted: Note (to p.166)

Changed: X0Oh — 77h

167
6 Shifted: Note (from p.169)

168  Shifted: Note (to p.168)

Changed: X0Oh — 00h

169 Shifted: Note (from p.171)

170  Shifted: Note (to p.170)

171  Shifted: Note (from p.173)

172 Shifted: Note (to p.172)

Changed: XOh — 00h

73 Shifted: Note (from p.175)

174  Shifted: Note (to p.174)

180  Corrected: set_display_off — enter_invert_mode

183  Changed: Hex of 1st to 4th parameters, SC[9:0] — SC[8:0], EC[9:0] — EC[8:0], note

184  Changed: SC[9:0] — SC[8:0], EC[9:0] — EC[8:0], note

185  Changed: Hex of 1st to 4th parameters, SP[9:0] — SP[8:0], EP[9:0] — EPI[8:0], note

186  Changed: SP[9:0] — SP[8:0], EP[9:0] — EPI[8:0], note

189  Shifted: Note (from Flow Chart to Restriction)

Changed: Hex of 1st to 4th parameters, SR[9:0] — SR[8:0], ER[9:0] — ER[8:0], and

190 )
figure

191 Added: Flow chart

Changed: Hex and formula for V-Blanking

193 Corrected: Note 2

Changed: "-" — B7 (D7 in Video mode)

195
Added: description of relationship between frame memory data and display data

196  Added: description of relationship between frame memory data and display data

Added: description of relationship between frame memory data and display data, row of
197  restriction
Changed: Host — Frame Memory (in figure of bit D3)

198  Added: B3

199-200 Changed: Figures

204 Changed: XXh — 77h

206  Shifted: Note (from Flow Chart to Restriction)

Changed: Hex of 1st and 2nd parameters, STS[9:0] — STS[8:0], description of Tearing

207 Effect output signal
208 Changed: Hex of 1st and 2nd parameters, GTS[9:0] — GTS[8:0]
Shifted: Note (from Flow Chart to Restriction)
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Changed: ID1[15:0] — DDBO0[7:0], DDB1[7:0],
209 1D2[15:0] — DDBZ2[7:0], DDB3[7:0], XXh — 00h (Hex of 1st to 6th parameters)
Shifted: Note (from p.212)
Changed: ID1[15:0] — DDBO0[7:0], DDB1[7:0],
210 ID2[15:0] — DDB2[7:0], DDB3[7:0]
Added: (12C ID Code)
Shifted: Note (to p.211)
211 Deleted: Section "read_DDB_continue: A8h"
Changed: MCAP[1:0] — MCAP[2:0], table, and restriction
212 Added: Description of accessing DSTB
Changed: Hex of 1st to 4th parameters
213  Added: IN_TEON, DFM[1]
Deleted: DENCJ[2:0]
214 Added: Description of IN_TEON, restriction
215 Added: "when DBI Type B is chosen"
Changed: XXh — 00h, DPI signal — Setting inhibited (in table)
216 Deleted: Section "Read Checksum and ECC Error Count (B5h)
Changed: Hex of 1st and 2nd parameters, DBO of 2nd parameter
217  Added: Restriction
218 Deleted: Section "MDDI Control (B7h)"
Changed: Hex of 1st to 15th parameters
219 Added: Rows of 17th to 20th parameters
Changed: Note (DO — DBO, D1 — DB1)
225 Corrected: LMTW — LLMTW
228  Corrected: LLMTW*[5:0] — LLMTW*[7:0]
233  Added: Restriction
Added: PWMON, description of change in LEDPWME
234  Deleted: Description of change in PWMWM setting
Changed: Note 1 ("+" — "or", "+" — "and")
235 Added: Description of PWMDIV[7:0] and restriction
Deleted: LEDPWMPOL
236  Shifted: Note (from Flow Chart to Restriction)
237 Changed: Hex and DBO of 3rd and 4th parameters and DB5 of 4th parameter
Shifted: Note (from p.240)
238 Changed: Flow Chart
Shifted: Note (to p.239)
239 Changed: Hex of 1st to 8th parameters, NL[0] — 1, 0 — 1 (DB4 of 4th parameter)
Added: NL[8:6]
240  Added: Description of reference section (in SS)
241 Changed: NL[5:0] — NL[8:1], description of the number of lines to driver the LCD, table

of NL[8:1], table of SCN[5:0] (SM=1, GS=1)
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242  Changed: Tables of SCN (SM=1, GS=0), BLV, BLS (negative polarity), and PTV
243  Deleted: Description of PTDC
244  Added: "during DPI operation” (in description of PCDIVH[3:0)/PCDIVL[3:0]), restriction
Changed: Hex of 1st to 5th parameters, DIVO[3:0] — DIV[3:0], RTNO[5:0] — RTN[5:0],
BPO[7:0] — BP[7:0], FPO[7:0] — FP[7:0], PNSETO0[2:0] — PNSET, description of division
245  ratio, tables of DIV[3:0] and RTN[5:0]
Deleted: Display Timing for Partial Mode (C2h)", "Display Timing Setting for Idle Mode
(C3h)", parameter tables of C2h and C3h commands, description of DPI_OFF
246  Changed: FPn[7:0] — FP[7:0], BPn[7:0] — BP[7:0]
247  Changed: PNSETO[1:0] — PNSET, tables of PNSET and LINEINVO
249  Added: Note
Deleted: Row of 5th parameter
250 Changed: Row of 3rd and 4th parameters, Hex of 1st, 3rd, and 4th parameters
Added: NOWBJ[2:0]
251 Correcteq: Note
Added: Figure
Deleted: Figure of basic operation of source output 2
259 Added: "and VCL" (in SEQVCIL[3:0]), description of clk (in SEQGND[3:0] and
SEQVCIL[3:0]), restriction
Changed: Figure of basic operation of source output 1
253 Changed: Hex of 1st parameter
Added: Restriction
254  Changed: Hex of 1st to 16th parameters
255 Changed: Hex of 17th to 24th parameters
Added: Restriction
256  Changed: Hex of 1st to 16th parameters
257 Changed: Hex of 17th to 24th parameters
Added: Restriction
258 Changed: Hex of 1st to 16th parameters
259 Changed: Hex of 17th to 24th parameters
Added: Restriction
260 Changed: Contents and/or hex of 1st-7th, 9th-10th, 12th-16th parameters
261 Corrected: Description of DC1[1:0] and DC1M[1:0]
Deleted: Description of VLMT4[2:0]
Changed: VC3[2:0] — VC1[2:0], description and tables of VC1[2:0] (former VC3[2:0])
262 and VC2[2:0]
Added: Description of BT[1:0] and restriction
Shifted: Section "VCOM Setting (D1h)" (from p.272)
263 Changed: D5h — D1h, 1 — 0 (DB2 of command), hex of 1st to 4th parameters
Corrected: WCVCM — WCVDC
269 Added: Table of VDC[7:0] (8'hC0-8'hFF)

Deleted: Description of inhibited setting
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270 Deleted: Section "Power Setting for Normal Mode (D3h)", Redundant description of

VERIFLGER and VERIFLGWR

Deleted: Note on TEM[O]

271 Added: Restriction

Changed: Hex of 1st to 4th parameters
272  Added: Description of information from display module, restriction
Deleted: Description of A8h.

273  Changed: Hex of 1st parameter, description of LD[7:0], load control commands

274  Deleted: Sections "Test Mode 13 (E3h)" to "Test Mode 21 (FEh)"

Deleted: VREFM, C24P, C24M

276 Changed: VPLVL, VNLVL, VGH, C21P, C22P, C23P

277  Changed: 13F — 013Fh, 1DF — 01DFh

280, 282 Added: "and MDDI"

283  Added: Description and figure of internal reference clock generating function

284  Changed: 320 — 480 (in the lower right box)

285  Added: "of Display Timing Setting command"

286  Deleted: Note on SDT register setting (in figure)

291  Changed: THREW[4:0] — THREWx[4:0]

292  Changed: PITCHWI[3:0] — PITCHWHx[3:0], one eighth — one half

293  Changed: PITCHW[3:0] — PITCHWx[3:0], CGAPW[4:0] — CGAPWx[4:0]

294  Changed: ULMTW[7:0] — ULMTWx[7:0], LLMTW[7:0] — LLMTWx[7:0]

295  Added: TBL7 and 255

296  Changed: COEFK[4:0] — COEFKx[4:0]

297  Changed: Table of PWMDIV[7:0] (8'h00)

298  Deleted: Description of clock cycle in MIPI DSI operation (using 2 lanes)

302 Changed: Sequence and description

Added: Description of NVM auto load (lower)

303
Changed: Description of orders to turn on and off power

304 Changed: Description of orders to turn on and off power

305 Changed: Description of the 3rd paragraph

306 Changed: Figure

308 Changed: Tables

314  Deleted: VCMREYV (from section name)

Deleted: (3) VCL, (9) C24P/M

315 Changed: (12) VSP — (12) VPLVL, (13) VSN — (13) VNLVL

Deleted: (3) VCL, (9) C24P/M, row of 16V
316 Changed: (12) VSP — (12) VPLVL, (13) VSN — (13) VNLVL
Shifted: 6)C21P/N, (7) C22P/M, (8) C23P/M (to row of 10V)
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Added: Description of stabilizing capacitors
317  Changed: Voltage setting diagram
318  Added: Voltage setting tables
321 Changed: xxxk-bit NVM — 2k-bit NVM
324  Changed: 864-line drive — 480-line drive, average output variance, note no. (3-6)
325 Changed: Note no.
Shifted: Section "Note to Electrical Characteristics" (from p.352)
326
Deleted: Former note 3
328, 330 Added: Note
331 Added: Note
Changed: Table of output voltage range
Added: Test condition of liquid crystal driver output characteristics, note on DC/AC
333  characteristics
Changed:- — 30 (in table), S1440 — S960, xxk Q — 10k Q, xxpF — 15pF (in figures)
Added: Note
334  Changed: tcs, tcsf, twe, twrh, twrl, twds, twdh
Deleted: Spec of rise/fall time
335 Changed: tcs, tcsf, twe, twrh, twrl, twdh
Deleted: Spec of rise/fall time
336 Changed: tcs, tcsf, twc, twrh, twrl
Deleted: Spec of rise/fall time
338 Changed: Chip select setup time — Rise/fall time
339 Changed: Min. of all items
Deleted: Spec of rise/fall time
343 Changed: 14MkHz — 14MHz
349 Changed: 2h case — 4h case
Shifted: Section "Note to Electrical Characteristics” (to p.329)
0.02  August 4, 2010 g  Changed: 12C — I’c
Deleted: Description of privacy filter function
Changed: VGH-GND — VGH-AGND, GND-VGL — AGND-VGL (gate driver power
9 supply)
Deleted: Description of privacy filter function
10 Changed: 12C — I°C, 18.3V — 17.8V (VGH), -13.3V — -12.8V (VGL)
Changed: I12C — 12C
Added: TSC, AGNDDUM1-56, VPP1, TESTO1-TESTO16, TESTE, TEST1-4, VDDTEST,
11 VREFD, VREFM, VREF, VREFC, TSC
Deleted: VCI (internal logic power supply regulator), GNDDUMxx, IOVCC1DUMXx,
AGNDDUMxx, DGNDDMYxx
12 Changed: Number of available colors (IM[3:0] = 0000, 0001, 1001), 12C — I’c
Added: Note numbers ("(Note 3)", "(Note 4)"), note of DPI (note 2), notes 3 and 4
13 Changed: WRX/SCL — WRX

Rev.0.02 August 4, 2010

380
Renesas SP Confidential RenesasSP



R61529

Target Specification

Rev. Date Page Contents of Modification
No
14 Added: Description of MIPI DSI Video Mode and MDDI Active Refresh Mode
15 Added: Description of gate driver circuit, gate output, scan
16 Changed: 12C — I°C (IM0-3)
Added: Description of TE
47  Changed: 12C — I°C (DIN)
Added: "and 12C" (WRX)
Changed: IOVCC1 — IOVCC1 or GND (VSYNC, HSYNC, DE)
18 Added: Description of signal polarity and reference section (VSYNC, HSYNC, DE, PCLK)
Deleted: Low active (VSYNC, HSYNC)
19 Changed: VCI — GND (VGH)
20 Added: TESTO1-TESTO16
Changed: AGNDDUM1-xx — AGNDDUM1-56, - — Open (AGNDDUM1-56), GND —
21 AGND (VPP1), description of connection with GND (TESTE)
Deleted: DGNDDMY 1-xx, DUMMYR1-4
22-23 Added: Pad arrangement (TBD)
44 Changed: 230 mm — 230 um (chip thickness)
Deleted: "Alignment mark coordinate"
45-46 Changed: Resistance, connection
69 Changed: WRX/SCL — WRX
Changed: DBOSDI — DIN, DB1SDO — DOUT (Option 1: R61529), Data — DOUT data
70 (read cycle sequence)
Deleted: "via DIN" (read cycle sequence)
Changed: Sequences (Options 1 and 3)
72 Deleted: Description of get command, read command, Read Mode In command (Option
1)
76 Changed: 12C — I°C, WRX/SCL — WRX
77-78 Changed: 12C — I’C
79 Changed: 12C — I°’C
Added: 1000 (IM3-0)
87 Added: Description and figure of Tearing Report
95 Changed: Min., Typ., Max. (table)
Deleted: Note 3 (table)
96 Changed: Min. (table)
102  Changed: - — 16'h1 (3Ah), - — N byte (3Ch), - — 16'h2 (44h)
Changed: Low Power Mode Control — Display Mode (B4h), Source/Gate Driving Timing
Control — Source/Gate Driving Timing Setting (C4h), Display Control Setting — Test
103  Mode 2 (C7h), Power Setting — Power Setting (Charge Pump Setting (DOh)
Added: B5h, C3h, CCh
Deleted: D3h
104 Changed: set_write_ DDB_control — set_DDB_write_control (E1h), Yes — No (14'h of

F5h and F6h)
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Added: D6h, D7h, D8h, D9h, DAh, E4h, E5h, E6h, E7h, F3h, F8h, FAh, FCh, FDh, FEh

Added: "Command Mode", "Video Mode"

105 Deleted: "MIPI Spec."

112  Changed: Description of Measurement Period, All Zero (exchanged)

119  Added: "Read/Write Flag" ([15:14])

120  Added: Description of X Start, Y Start, Pixel Count

121 Added: Note 2 (table)

123  Changed: the display attributes field — the Pixel Data Attributes field

Changed: [15] — [15:14] (Pixel Data Attributes[15:0])

124 Deleted: Description of [14] (Pixel Data Attributes[15:0])

126 Changed: 0x01 — 0x02 (Protocol Version), 0x32C — 0x32 (Pre-calibration Data Rate
Capability), 0x00 — 0x01 (Interface Type Capability)

127 Added: 0x4C0100 (Client Feature Capability)

Deleted: TBD (Client Feature Capability)

130  Changed: keyboard — keyboard device ([12])

131 Changed: (Available. Returns 1) — (Not used. Returns 0) ([18])

139  Changed: 16-/8-bit bus interface — 1°C, MIPI DBI Type C

140 Deleted: "TBD" (section name)

141 Added: Description of disregard for packets (state 5)

142  Added: Section "Active Refresh Mode"

143  Changed: BP — VBP, VD — NL (figure)

144  Changed: - — 8 (table), 14 MHz — 10.7 MHz (note), 2'h6 — 3'h6, I12C — I12C

145  Changed: 2'h7 — 3'h7, 12C — I°C

146  Changed: DIVI[3:0] — DIV[3:0], DIVI[3:0] — DIVn[3:0]

Changed: Yes — No, 3'h5 — - (16bpp (65,536-color Configuration 2))

147 Added: "24bpp and 18bpp"

149  Deleted: Description and note of 16bpp

150  Changed: WRX/SCL — WRX

153  Changed: (Bits 6/5/4/3/2 Only) — (Bits 6/5/4/2 Only) (OAh)

Changed: Low Power Mode Control — Display Mode (B4h), Source/Gate Driving Timing

Control — Source/Gate Driving Timing Setting (C4h), Display Control Setting — Test
155  Mode 2 (C7h), Power Setting — Power Setting (Charge Pump Setting (DOh)

Added: B5h, C3h, CCh, DOh, D6h, D7h, D8h, DSh, DAh

Deleted: D3h

Changed: set_write_ DDB_control — set_DDB_write_control (E1h)

196 Added: E4h, E5h, E6h, E7h, F3h, F8h, FAh, FCh, FDH, FEh

158  Deleted: Note of EFh command

159 Changed: Source/Gate Driving Timing Control — Source/Gate Driving Timing Setting
(C4h), Display Control Setting — Test Mode 2 (C7h)
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Added: B4h, B5h, C3h, CCh, D1h, D6h, D7h, D8h, D9h, DAh
Deleted: D3h
160 Changed: set_write_DDB_control — set_DDB_write_control (E1h)
Added: E4h, E5h, E6h, E7h, F3h, F8h, FAh, FCh, FDh, FEh, "(Note)", note
164  Added: Description of frame memory
165 Changed: "State & Command Sequence" — "State Transition Diagram"
166 Changed: 00h — XXh (1st to 5th parameters)
Added: I°C ID code
168  Changed: 08h — XXh (1st parameter)
170  Changed: 00h — XXh (1st parameter)
173 Changed: 77h — XXh (1st parameter), MDDI-Video — MDDI Active Refresh, 12C — I°C
175, Changed: 00h — XOh (1st parameter)
177,179 ged: P
181, Added: Description of frame memo
185-188 ' P v
189 Changed: 00h — 0Xh (1st, 3rd parameters), 00h — XXh (2nd parameter), 3Fh — XXh
(4th parameter)
191 Changed: 00h — 0Xh (1st parameter), 00h — XXh (2nd parameter), 01h — 0Xh (3rd
parameter), DFh — XXh (4th parameter)
193, 195 Changed: 000h---3FFh — XXXh (all parameters)
205-206 Added: Condition of COh command
208 Deleted: Description of grayscale levels, power consumption reduction
210 Changed: 77h — XXh, MDDI Video Mode — MDDI Active Refresh Mode, 12C — I’c
211 Changed: 1st parameter — 1st pixel data, Nth parameter — Nth pixel data
213-214 Changed: 00h — 0Xh (1st parameter), 00h — XXh (2nd parameter)
Changed: 00h — XXh (Dummy parameter, 1st-5th parameters), EEC[7:0] — 1 (6th
215  parameter)
Added: I°C ID code, FFh
216  Added: 12C ID code
217 Changed: 03h — 0Xh, table of MCAP[2:0] (3'b100, 3'b101-111)
Added: X = Don't care
218 Changed: 00h — 0Xh
Added: X = Don't care
219  Changed: 00h — 0Xh (1st parameter), 00h — XXh (2nd, 4th parameters)
220 Added: X = Don't care
Changed: Display Mode and Frame Memory Write Mode — Display Mode, 1 — 0 (DBO),
221 12C — 12C, Standby mode — Sleep mode, tables of display mode
Added: X = Don't care
222  Added: Section "Read Checksum and ECC Error Count (B5h)"
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223  Changed: 51h — 5Xh (1st parameter), 83h — X3h (2nd parameter), 0.785 — 14.0 (table)

Changed: All min. and max.

224 Added: X = Don't care

225  Added: Section "MDDI Control (B7h)"

Changed: 00h — 0Xh (1st parameter), OFh — XXh (2nd-3rd parameters), FFh — XXh
(4th, 5th parameters), C8h — XXh (6th-7th parameters), C2h — 0Xh (8th parameter),

226  18h — XXh (9th parameter), 10h — XXh (10th, 11th parameters), 37h — XXh (12th
parameter), 5Ah — XXh (13th parameter), 87h — XXh (14th parameter), BEh — XXh
(15th parameter), 00h — XXh, 0 — TBL[7:0] (16th parameter)

227  Deleted: Description of change in BLCM value (BLCM)

240  Added: TBL7[7:0]

241 Added: X = Don't care

242  Changed: 00h — 0Xh (1st parameter), 00h — XXh (2nd-4th parameters)

243  Added: X = Don't care

244  Changed: 00h — XXh (1st parameter)

Changed: 00h — XXh (1st, 6th, 8th parameters), DFh — XXh (2nd parameter), 40h —

247 XXh (3rd parameter), 10h — 1Xh (4th parameter), 00h — XXh (5th, 7th parameters)

249  Changed: NL[5:0] — NL[8:1] (table of SCN[5:0])

Changed: PCLK (DM=1, DPI) — PCLK

282 Added: X = Don't care

Changed: 07h — 0Xh (1st parameter), 27h — XXh (2nd parameter), 08h — XXh (3rd,
253  4th parameters), 00h — XXh (5th parameter), 1/(14MHz/ 12) = 0.85us = 1 clk. —
1/(14MHz/ 12) = 0.85us= 1 clk.

257  Added: X = Don't care

258  Added: Section "Test Mode 1 (C3h)"

Changed: 11h — XXh (1st parameter), 04h — 0Xh (3rd, 4th parameters), table of

259 NOWBI[2:0] (31 to 3h7)

260 Changed: Table of NOW[2:0] (3'h0 to 3'h7)

261 Added: X = Don't care

Changed: Panel Driving Setting — DPI Polarity Control (table)

262 Added: X = Don't care

263  Added: Section "Test Mode 2 (C7h)"

Changed: 00h — XXh (1st, 13th parameters), 10h — XXh (2nd, 14th parameter), 20h —
XXh (3rd, 15th parameters), 30h — XXh (4th, 16th parameter), 40h — XXh (5th

264  parameter), 50h — XXh (6th parameter), 48h — XXh (7th parameter), 38h — XXh (8th
parameter), 28h — XXh (9th parameter), 15h — XXh (10th parameter), 08h — XXh (11th
parameter), 01h — XXh (12th parameter)

Changed: 40h — XXh (17th parameter), 50h — XXh (18th parameter), 48h — XXh (19th
265 parameter), 38h — XXh (20th parameter), 28h — XXh (21st parameter), 15h — XXh

(22nd parameter), 08h — XXh (23rd parameter), 01h — XXh (24th parameter)

Added: Description of COh command and 36h command, X = Don't care

Rev.0.02 August 4, 2010 384

Renesas SP Confidential RenesasSP



R61529 Target Specification
Rev. Date Page Contents of Modification

No
Deleted: Description of red grayscale
Changed: 00h — XXh (1st, 13th parameters), 10h — XXh (2nd, 14th parameter), 20h —
XXh (3rd, 15th parameters), 30h — XXh (4th, 16th parameter), 40h — XXh (5th

266  parameter), 50h — XXh (6th parameter), 48h — XXh (7th parameter), 38h — XXh (8th
parameter), 28h — XXh (9th parameter), 15h — XXh (10th parameter), 08h — XXh (11th
parameter), 01h — XXh (12th parameter)
Changed: 40h — XXh (17th parameter), 50h — XXh (18th parameter), 48h — XXh (19th

267 parameter), 38h — XXh (20th parameter), 28h — XXh (21st parameter), 15h — XXh
(22nd parameter), 08h — XXh (23rd parameter), 01h — XXh (24th parameter)
Added: X = Don't care
Changed: 00h — XXh (1st, 13th parameters), 10h — XXh (2nd, 14th parameter), 20h —
XXh (3rd, 15th parameters), 30h — XXh (4th, 16th parameter), 40h — XXh (5th

268  parameter), 50h — XXh (6th parameter), 48h — XXh (7th parameter), 38h — XXh (8th
parameter), 28h — XXh (9th parameter), 15h — XXh (10th parameter), 08h — XXh (11th
parameter), 01h — XXh (12th parameter)
Changed: 40h — XXh (17th parameter), 50h — XXh (18th parameter), 48h — XXh (19th
parameter), 38h — XXh (20th parameter), 28h — XXh (21st parameter), 15h — XXh

269 (22nd parameter), 08h — XXh (23rd parameter), 01h — XXh (24th parameter)
Added: Description of COh command and 36h command, X = Don't care, section "Test
Mode 3 (CCh)"
Deleted: Description of blue grayscale

270 Changed: 96h — XXh (1st parameter), 06h — 0Xh (2nd parameter), 10h — X0h (4th
parameter), 0 — 1 (DB2 of 6th parameter), 1 — 0 (DB7 of 3rd, 4th parameters)

272 Changed: VCI3 — VCI1 (description of VC1[2:0])
Added: X = Don't care

273  Changed: 00h — 0Xh, 00h — XXh (2nd, 3rd parameters), 80h — XXh (4th parameter)

275 Changed: =20.3V — =-0.3V

279  Added: X = Don't care

280 Added: Section "Test Mode 4 (D6h)"

281  Added: Section "Test Mode 5 (D7h)"

282  Added: Section "Test Mode 6 (D8h)"

283  Added: Sections "Test Mode 7 (D9h)", "Test Mode 8 (DAh)"

284 Changed: 00h — 0Xh (1st parameter), 00h — XO0h (2nd parameter), 00h — XXh (3rd
parameter)

285 Added: X = Don't care

286 Changed: 00h — 0Xh (1st parameter), 00h — XXh (2nd-6th parameter)
Added: X = Don't care

287 Changed: 1 — LDI[6], COh — XXh, load control commands in NVM load operation
Added: X = Don't care, restriction

288  Added: Sections "Test Mode 9 (E4h)", "Test Mode 10 (E5h)"

289  Added: Sections "Test Mode 11 (E6h)", "Test Mode 12 (E7h)"

290  Changed: DBl — MIPI DBI Type C
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Added: Section "Test Mode 13 (F3h), X = Don't care, restriction (F5h)

291  Added: X = Don't care, restriction, sections "Test Mode 14 (F8h)", "Test Mode 15 (FAh)"

292  Added: Section "Test Mode 16 (FCh)"

293  Added: Section "Test Mode 17 (FDh)"

294  Added: Section "Test Mode 18 (FEh)"

296  Added: IOVCC1 (DOUT), note

315  Changed: (TBD) — 255 (table setting value)

Deleted: Description and table of setting applied to MIPI DPI, section "Privacy Filter

317 (BDY

318 Changed: Definition of display modes (figure)

Changed: (IOVCC1, IOVCC2 — VCI) — (VCI — IOVCC1, IOVCC2) (power off)

321 Added: Notes (1)-(3)

322 Changed: (IOVCC1, IOVCC2 — VCI) — (VCI — IOVCC1, IOVCC2) (power off)

323  Added: Notes on calculation of wait time

332  Changed: Figure

336  Changed: -(VCI2x2) + VCL — -(VCI2x2) - VCL

337  Changed: Setting inhibited (2'h0)

340 Added: Section "Hardware Reset during Display Operation”

342  Added: List of command stored into NVM

343  Added: Description and table of data load

Changed: (MCAP[1:0] = 2'b00) — (MCAPI[2:0] = 3'b011), NVM write data set (initial

344
setting)

346 Added: "lopy", MA, "IM3-0="0111", "-", "TBD", "5" (lopn)
Deleted: "when DPI is selected" (lopn)

347 Changed: 4 — 5 (Ipst3)

Added: Test conditions of Iy

349 Changed: WRX/SCL — WRX

351  Changed: DataOP/M — DataOP/N, STB_CLK_P/M — STB_CLKP/N

Changed: STB_CLK_P — STB_CLKP, STB_CLK_N — STB_CLKN

352 Deleted: Data1P, DATA1N

354  Changed: 7.6V — 11.4V (VGH), 30.0V — 28.0V (voltage between VGH and VGL)

363 Changed: I2C — I°C
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Keep safety first in your circuit designs!
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Renesas SP Drivers Inc. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with
them. Trouble with semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary

circuits, (i) use of nonflammable material or (iii) prevention against any malfunction or mishap.

otes:

This document is provided for reference purposes only so that RSP customers may select the appropriate RSP products for their use. RSP neither makes warranties or
representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property rights or any
other rights of RSP or any third party with respect to the information in this document.

. RSP shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,

but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.

. You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass

destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.

All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this
document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any RSP products listed in this document,

please confirm the latest product information with a sales office. Also, please pay regular and careful attention to additional and different information to be

disclosed by RSP such as that disclosed through our website.

. RSP has used reasonable care in compiling the information included in this document, but RSP assumes no liability whatsover for any damages incurred as a result of

errors or omissions in the information included in this document.

. When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability

of such information to the intended application. RSP makes no representations, warranties or guarantees regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or RSP products.

With the exception of products specified by RSP as suitable for automobile applications, RSP products are not designed, manufactured or tested for applications or
otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality and
reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a sales office beforehand. RSP shall

have no liability for damages arising out of the uses set forth above.

. Notwithstanding the preceding paragraph, you should not use RSP products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life

RSP shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use RSP products in any of the foregoing

applications shall indemnify and hold harmless Renesas SP Drivers Inc., its affiliated companies and their officiers, directors, and employees against any and all damages
arising out of such applications.

. You should use the products described herein within the range specified by RSP, especially with respect to the maximum rating, operating supply voltage range,

movement power voltage range, heat radiation characteristics, installation and other product characteristics. RSP shall have no liability for malfunctions or damages
arising out of the use of RSP products beyond such specified ranges.

10. Although RSP endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a RSP product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

.In case RSP products listed in this document are detached from the products to which the RSP products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that RSP products may not be easily detached from your products.
RSP shall have no liability for damages arising out of such detachment.

12.This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written approval from RSP.
13. Please contact a sales office if you have any questions regarding the information contained in this document, RSP semiconductor products, or if you have any

other inquiries.
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