g |

An addendum, titled Addendum to Rev. 2 of

the 1.MX53 Applications Processor Reference
Manual (Rev. 2.1) has been added at the end
of this document.

I.MX53 Multimedia Applications
Processor Reference Manual

Document Number: iMX53RM
Rev. 2.1, 06/2012

\

“freescale

A X



i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Contents
Section Number Title Page
Chapter 1
Introduction

LI.1  ADOUt ThiS DOCUIMENL. .....oiiiiiiiiiiiiiite ettt et et eae e et ea et s s en e 181
1.1.1 AUAICIICE. ... et s 182

1.1.2 (0201 1214 (o) 1 WO OSSPSR PRSP 182

1.1.3 SUEEESIEA REAAING. ....eenveeiteiieiieit ettt ettt b et sb e eab e s bt et eanenbeens 182

1.1.3.1 General INfOrmation..........ccociiiiiiiiiiiiii e 182

1.1.3.2 Related DOCUMENTALION. ......ceouiiuieitieie ettt ettt sttt st et e ste s bt ebeestesbeebeeneenneans 183

1.1.4 COMVEILIONS. ...ttt ettt ettt ettt et b e st b e sa e eae et et e e e et b s e e b saeeae et ene e eaene e 183

1.1.5 Register Diagram Field Access Type Le@end.........cccooieiiiiiiiiiiniienieiiiesieeeeste ettt 185

1.1.6 SIZNAL CONMVEINTIONS. 1..euteitietienit et ettet ettt ettt et e e et e e bt eateeetesseesbeenbeeseesaee bt enbesaeesaeenseensesneesseenseensesneenseans 185

1.1.7 Acronyms and ADDIEVIAtIONS. ......cc.eertirtiitietirteete ettt ettt ettt sttt et et ebte bt et e sbeesaesbeennesaeens 185

L2 OVEIVIBW...iiiiiiiiii ettt e h e a e a e e b e s 187
1.3 Tar@et APPIICALIONS. ...cueetieuieitieteet ettt ettt ettt ettt e e e st et e e st e bt e st et e em e e eheem et eseeneeeaeeabeemee st emee bt enseebeenteeseenteeseenseenes 187
Lid FRALUIES. ...ttt et b bt e h et s b s h e b b s a et b sa et st et 187
1.5 ArchiteCtural OVEIVIBW.......ccoiiuiiiiiiiiiiiiiiiiiiii et sttt e ea e s sa e 190
1.5.1 Simplified BIOCK DIQGIAM.....c..ccuiiiriiiiiiiiiieieieeceeee ettt sttt 190

1.5.2 IMQJOT SUDSYSTEIIIS. ..c.euttiteiteteeit ettt ettt ettt ettt ettt e b et e et e s bt et e et s bt e bt eabe s bt e bt eabesbeenbeestesbeenbeemnesaees 191

1.5.3 ATChItectUral PartitiONINg......cc.vevieiiiiiiiieiit ettt ettt ettt e st e beeeabeesbee e bt e sabe e bt e sabeenbaeenbeenanen 192

1.5.4 ENdIanness SUPPOTL......c..ccueriririirienintirenieeteee sttt sttt sttt sttt sttt sae sttt sae st et s b saeebesbesaesbennenaens 194

L.6  BLOCK LLIST. ittt e a e b sa e b s ea e e 194
1.7 MeMOTY INEETTACES.....eeiiiiiiieiieeiie ettt ettt e h e et e s et e s bt e ettt s bt e s st e e b e e eabeesabeesbeenbeesabeeaeesabee 205

Chapter 2
Memory Map
2.1  ARM Platform System Memory Map...........cccociiiiiiiiiiiiiiiiiiiiiiicicc et e 207
2.2 DMA MEMOTY MAP. ...ttt ettt ettt e b ettt s et e e ae e e b et e bt e e st e e sbt e e bt e sab e e sabe e bt e e beeeabeesbteenaeenanes 212
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 3



g |

Section Number Title Page
Chapter 3
Interrupts and SDMA Events
Bl OVEIVIBW..uiiiiiieieee et sttt ettt ekt h et e a bt b e e h e a e b s ea et 213
3.2 ARM PlatfOrmm INEEITUPES. ...eeeuteetieitieeiie ettt ettt ettt ettt et sat e st e et esat e et e sa b e e subeeabeesabeestesabeesabeenbeesabeesaseenbaesnseenanean 213
T TN D\ DN 2SS (LY 1 o] o311V ST 217
Chapter 4
External Signals and Pin Multiplexing
1 OVRIVICW..ntitieie ettt ettt ettt et e e st e st e e bt et e esee bt ea s e bt em e e eh e em et es e et e emeees e em et ea e e bt ee e e eaeeaeeee e e bt em e e bt eateeheenteeh e e bt eneenbeenteaneans 221
4.2 Controlling Pin MUIIPIEXING. .....eeutertiiiirieieeitere ettt ettt sttt ettt st sb e et s bt e bt eb b e s bt esaesbeenbeesnenbeens 221
4.2.1 Multiplexing and Pad CONtIOL.........coouiiiiiiiiiiiiiiiic ettt sttt st e beesbeesaee s 222
422 Daisy Chain CONLIOL........ouiiiiiiieiiete ettt ettt ettt ettt et e et e e e bt e e e sbeeneesseenbesbeebesseensesneans 372
4.3 SPecial PaCKAZE PiNS....co.coiuiiiiiiiiiiieieie ettt ettt st a e ettt e sbe e b ean 399
Chapter 5
External Memory
Si1 OVEIVIBW .ttt ettt ettt ettt ettt ekt eh et e at e ae e a e heea e bt b e ea e b b ea e b b st e 401
5.2 External Memory Interface - 1.MX53 Specific Configuration............coeueeuieiieriiiiniieiieerie et 403
5.2.1 EXTMC - AXI BUS IMASEETS.....eeetteiitiieieeiit ettt sttt et ettt e sat e e ebt e sat e e bt e sbte e bt e bt e e beeenbeeeabee s 403
522 FRALUTES.....eneeetee ettt et b et et ettt ettt a et e 404
5.3 EXTIMOC SEUUD- .ttt ettt st st e h et et h ettt b et ea et a et 406
5.3.1 CLOCK DIOIMAINS. ...ttt ettt et et e e et e bt e st e st e eaeesbeemtesaeebesmeesbeemeeebeenbeeseenbeeneenbeennenneans 406
532 B OOt SCENATIOS. ....c.viviiiiiiiiieiieieietee sttt ettt b e s bbb et 406
5.33 Watermark POITS. .......ccoiiiiiiiiiiii e 407
534 EXTMOC I/O MUIPIEXING. ..cctteuttenieeiieeiteeitesteete ettt eite sttt et eateemtesseesbeesteenbeenseemeesseesseanseanseenseennesneenneas 407
5.3.5 External Interface Module (EIM) boot CONfIGUIAtION. ...c...cvuieiiriiriieierieniieteetesieee et 413
5.4  External Memory Controller (EXTMOC) RESIIICIONS. .....eeoviirieiiiieiieeiee ittt ettt ettt ettt e e 414
54.1 EXCIUSIVE ACCESS SUPPOIT.....eeueitieiieiieitieste ettt ettt ettt sh e ettt e s bt e beeaeesbeeteeseesaeenaesseesbeensesneenneenaesneas 414
542 SOftWare LPMD........ccoiiiiiiiiiiiiiiie ettt 414
543 Data Paths......ocoiiiiii e 414
54.4 NAND Flash Restrictions/LAMITAtiONS. ........ceeueertereerieeiesiierte e steesieetesteesteseeesteeeeseeesteeneesseesseeneesneensesneas 415
545 OneNAND Restrictions/LImitations.........c..ccveveieieiiieieieieieieieieieeeeeeenens e
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
4 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
Chapter 6
System Debug
6.1 OVEIVIBW...uiiiiiiiiiiieiccttetee ettt ettt ettt ettt ettt eb e bt et e at e ae bt e bt ea e bt e b e ea e bt bt e a et b e sa et 417

6.1.1 INTrOAUCTION. ...t s s e 417

6.1.2 DEDUG SEIALEZY ... eeeeteieeeteete ettt ettt et h ettt et e st e bt e st e eb e et e eae e bt eneeeseenbeeaee bt emtesaeenaesneebeeneas 418

6.2 System JTAG Controller - STC......couiiiiiiiiiieie ittt ettt ettt b et b et eb et eb b bttt ebee bt ebee e enee 418
6.2.1 JTAG TOPOLOZY ..ttt ettt ettt sttt e s bt e et e bt e bt e e bt e e bt e sabeesabeesabeesabeesteennseensae s 418

6.2.2 System JTAG Controller Main FEatUre.........c..ccucouiririniriiiiieieienteseneee ettt 419

6.2.3 STC TAP POTt...iniiietee ettt ettt bbb 419

6.2.4 SJC Main BIOCKS. ...ttt 420

6.2.5 1.IMX53 SPECific STC FEATUIES. ....ccueiiueeiieieeiie ettt ettt et b et eee et e b esteebeebeenaesaeas 420
6.2.5.1 JTAG DiSable MOME........cveuiiiiiiiriiictiteeteetee ettt 420

6.2.5.2 PROD ID and JTAG ID.....c.ccocoiiiiieiiiiiiiieiectetee ettt 421

6.3 CoreSiGNt DESIZN Kil......ioiiiiieieiieiee ettt h et e h et ea e eb e et e e st e bt eae et e en b e es e e bt eneeenee bt eneenaeenes 421
6.3.1 Memory Map and Register Definition........c..coociiiriiniiiiniiieiiceeeet e 421

6.3.2 CoreSight CIOCK ENAbIE ....c...oiiuiiiiiiiiiiiiecteeee ettt ettt ettt et e be e st e saneeabee e 422

6.3.3 CoreSight DAP and DAP_SY Sttt sttt 422

6.3.4 Embedded Cross Trig@er (ECT)....co.eiiiiiiiiieiieieet ettt sttt ettt e s 423

6.3.4.1 COoreSIZNE CTM...oiiiiiice et 425

6.3.4.2 COTESIZNE CTL ..ttt ettt e e e st e et e b e e s e ebe e teeneeeneenseans 425

6.3.4.3 Extended CTI (CTT WIAPPET)..c...cotiriiiriiiieiitenitenie ettt ettt sttt et ettt et seresaeenieens 428

6.3.5 CoreSight Trace Port Interface (TPIU) ......ooouiiiiiiiiiiii et 428

6.4 Cortex A8 Core and PIAtTOIM........co.iiitiiiieiee ettt ettt b e b et esh e bt et e sae e bt et e sneeseeeeeenee 429
6.4.1 Cortex A8 Core Debug SUPpPOIrt FEATUIES. ......ccueiuiriiriiriiiriieieeit ettt ettt 429

6.4.2 Embedded Cross Trig@er INEITaCE. .......c.ueiiuiiiiieiiieeite ettt ettt ettt e s 429

6.4.3 Additional Platform Debug FUNCHONAIILY.......cc.coiiiiiiieiiiieieeieeeee et 430

6.5 Smart Direct Memory Access (SDMA) COTE.....couiiiiriiriiniiiieeiteniteteet ettt ettt sttt ettt be et sbeebesebesbeenbesanenaeens 430
6.5.1 SDMA On Chip Emulation Module (OnCE) Feature SUmmary...........ccoccueevveinieenieeniieenieeeieeesieeeseeenes 430

6.5.2 Other SDMA Debug FUNCHONAIILY .....c..eiiiiiieiiiieiieieee ettt ettt ettt et see e et e e neens 431

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 5



h o
g |

|
Section Number Title Page
6.5.3 Embedded Cross Trigger Interface (SDIMA).......ooiiiiiiiiiiieeiie ittt ettt ettt sttt e en 432

6.6  External Memory Controller (EXTIMO).......ooiiiuiiiiiieetiee ettt ettt ettt et e et et st esaeebeeneesneeneeenee 432
6.7  Debug Visibility - IOMUX ......cccoiiriiirieiitiinienieene ettt ettt ettt st sttt ettt b et bbbttt be e be e 433
6.8 ARM Platform PeripRerals..........cooiiiiiiiiiiiie ettt sttt ettt et ettt s e beesanee 433
6.8.1 Image Processing Unit (TPU)......coouiiiiiieiee ettt ettt et ee e beebe e eaeas 433

6.8.2 Video Processing Unit (VPU).....cc.coouiiiiniiiiiiieieeee ettt st 434

6.8.3 GPUBD.....coe et ettt 434

6.9 SUPPOTLEA TOOIS.. .ttt ettt ettt ettt et e et et s et b sa et et st et et na et e b naenae b e 434
6.10  INLETTUPE VISIDILILY ..eeoiiiiiiiiiitieitet ettt ettt ettt b e bttt e e e bt b e et e st e s bt e sbe e bt eaaesbeenbeenaeeaee 435
6.11  MISCEIIANEOUS. ...ttt et a e bbb et 435
6.11.1 SOC-I1EVE] BUS TTACE. ...ttt ettt ettt et b e bt et eee e s bt e s bt e bt emtesaeessee bt eneeeneesneenseans 435

6.11.2 CLOCK / RESEE/ POWET .....cuiiiiiiiiiiciiiie sttt st st st st st 435

6.11.3 RVI CONNECHION SELLINES. ....veeiiieriiiiiiiieiit ettt ettt ettt ettt ettt e et e st esabeesabeesabeesabeesabeenbbeessbeebeeensaeenseeas 435

6.12  System Debug SJC Memory Map/Register Definition. ..........cc.eeieiieiirieiiieiieie ettt 436
6.12.1 General Purpose Unsecured Status Register 1 (SJC_GPUSRI)....cc.cocoeiviiriiniiniiniiiiiiinceceiceeeseeiee 438

6.12.2 General Purpose Unsecured Status Register 2 (SJC_GPUSR2)......ccccooviiiiiiiiiiiiiiieeeceeeeeeeeeee 440

6.12.3 General Purpose Unsecured Status Register 3 (SJC_GPUSR3).......cociiiiiiiiiiiiiit e 441

6.12.4 General Purpose Secured Status Register (SJC_GPSSR)....ccc.oooiiiiiiiniiiiiiictceeeeceeeeeeae 442

6.12.5 Debug Control Register (Secured) (STC_DCR)....cccuiiiiiiiiiiiiiieiieeeeeite ettt 442

6.12.6 Security Status Register (STC_SSR).....coiiiiieie ettt saeen 444

6.12.7 Charge Pump Configuration Register (SJC_CPCR)......cocoiiiriiiiniiiinieecieieeest et 446

6.12.8 General Purpose Clocks Control Register (SJC_GPCCR).....cccuoiiiiiiiiiiiiieieiieceeeieesiee et 446

6.12.9 PLL Bypass Register (SJC_PLLBR)......ccooiiiiiiiiieieinent ettt 448
6.12.10  General Purpose Unsecured Control Register 1 n (SJC_GPUCRI).....cc.cociiriiniiniinciniiiiiicieeieneeeen 450
6.12.11 General Purpose Unsecured Control Register 2 n (SJC_GPUCR2).......cooouiiiiiiiiieniieiieiieeeeeiieeeees 452
6.12.12  General Purpose Unsecured Control Register 3 n (SJC_GPUCR3)........cccciiiiiiiiiiieieeeeeeeeee e 453
6.12.13  General Purpose Secured Control Register (STC_GPSCR).....cc.ccoceeiiriiniiiiiiiieniciecieeeeseceeeee e 456
6.12.14  Test Register (SJC_TESTREG).........ccueiiieiiiiriiieiicsicetcee ettt 456
6.12.15 Serial Access Select Register (STC_SASR)....o.iiiiiiieee e 457

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
6 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
6.12.16  BIST Configuration Register 1 (SJC_BISTCR1)...ccocuiiiiiiiiiiiiiieeieeeeee et 457
6.12.17  BIST Configuration Register 2 (SJC_BISTCR2)....c..cccooiririeiiiiiiienieeneeeeeeeseee et 459
6.12.18  BIST Configuration Register 3 (SJTC_BISTCR3)....c..cooiiiiiiiiiieiieieiertetertecete et 460
6.12.19  BIST Configuration Register 4 n (SJC_BISTCRA).....ccc.uiiriiiiiiiieiie ettt 461
6.12.20  BIST Configuration Register 5 (STC_BISTCRS)...ccuieiiiiiiieitieeee ettt 463
6.12.21 Bist Configuration Register 6 (SJC_BISTCRO)......cccciviiiiiiiiriiiieiieeteeee ettt 464
6.12.22  Bist Configuration Register 7 (STC_BISTCRT7)...cccuuiiiiiiiiiiiieiieeeteeite ettt s 464
6.12.23 Memory BIST Pass-Fail Register 1 (reserved for Test) (SJC_MBISTPASSRI)....ccccovoiiiiiniiniinieeeen, 465
6.12.24  Memory BIST Pass-Fail Register 2 (SJC_MBISTPASSR2).....ccccoviiiiniiiiiiiniiiecee e 467
6.12.25  Memory BIST Done Register 1 (SIC_MBISTDONERI)........ccoccccuiiiiiiiiinieieecceeeeeeeeeeee e 468
6.12.26 ~ Memory BIST Done Register 2 (SJC_MBISTDONER2)........cccciiiiiiieiiiieie et 470
6.12.27  Memory BIST Mask Register 2 (SIC_MBISTMASKR2).....c..coviimiimiiniinienieiteeeeteceee e 470
6.12.28  BIST Pass-Fail Register (SJC_BISTPASSR).......cceiiiiiiiiriieceeeeneeeeeee e 471
6.12.29  BIST Done Register (SJC_BISTDONER)........ccccotetririeiiiriiieietestetei ettt 471
6.12.30 Monitor BIST Select Register (SJC_MONBISTSELR)......cccoootiiiiniiiinienieieeieeeseeie et 472
6.1231  RVAL/WVAL Control Register (SJIC_RWVALCR).....cc.ccoeiiiiriieieeeeeeeeeeeeee e 472
Chapter 7
System Boot

Tl INEEOAUCTION. ...ttt a e b bbb e b b ea e 473
2 = T 1o 1Y (o [t OO OO 474
7.2.1 BOOt MOAE PIn SEHNES. ....ceuveiiiiiiiieite ettt sttt ettt st b e et sae e bt et eanesanenaees 474

7.2.2 High Level BOOt SEQUENCE. ....cc..uiiiiiiiiieiteeitt ettt ettt et et ettt e st e sabeesaseesabeesaneenes 475

7.2.3 Internal Boot (BOOT_MODE[1:0] = 0D00)......ccctririeiirieieiirieieenteeeteneeie sttt 476

724 Boot From Fuses (BOOT_MODE[1:0] = 0OD10).....cccuiiiiiiiiieiieeeeiie et 476

7.2.5 Mode: Serial Downloader (BOOT_MODE[1:0] = OD11)...uuuviiiiiiiiiiiiiieeeeeeeeee e 477

7.2.6 BOOt SECUITLY SEELINEZS. ..evteuteiuieie ettt ettt ettt ettt ettt ettt et e et e eb e et e eae et e eseeeseenteesee et emeesaeeneesaeenneeneas 478

7.3 DEVICE CONFIZUIALION. ...c..tiutitieitietieteetteet ettt sttt ettt et sttt b et e e st e s bt et e bt e bt eb b e bt eab e e bt et e eb s e bt eb b e bt eateebeenbeebeenaeenee 478
7.3.1 BOOt EFUSE DESCTIPLIONS. .....teeutieiiieriieeitt ettt sttt ettt sttt e st e sateebae s bt e sabeesabeesase e saeenseesbaesaseenns 479

7.3.2 GPIO BOOt OVEITIACS. .....eueetieie ettt sttt ettt sttt et s bt e et e s bt e te et e e be e st e bt enbesseenbeenseeseenbesneebeennenneans 481

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 7



h o
g |

|
Section Number Title Page
7.3.3 Device Configuration Data..........c.cooiuiiiiiiiiiiiieeiie ettt ettt s bbb e e eaae e b s 481

R I D 1o v (o1 U V8 T 121 (o) s FO OO 482
7.4.1 Internal ROM /RAM MEMOTY IMAP.....ccuiiiiriiiiiiiieieiteeit ettt ettt ettt nbeeas 482

7.4.2 B00t BIOCK ACHIVALION ...c..oiiiiiiiiiiiiiiiicic e 483

7.4.3 CLOCKS At BOOT TIIMIC...ccueeeuteeiieeiieetiet ettt ettt ettt ettt et e bt e e eat e e st e bt e bt enbeentesseesaee bt enseeneesneenneenseans 484

7.4.4 Enabling MMU and Caches.......c..eoiuiiiiiiiiiiieiieecesie ettt sttt sttt st s 488

7.4.5 EXCePtION HANAIING. .....eoiuiiiiiiiieiiieeeeet ettt et ettt sttt e st et e s it e baesabeebaesabeebeeeas 488

7.4.6 Interrupt Handling DUring BOOt.........c.cociiiiiiiiiiiiicicinteeeteteee sttt 489

7.4.7 PErISISENE BILS....cuiiiiiiiiiiitiieeee et s 489

7.5 Boot Devices (INtErnal BOOL).........ccouviiiiiieiiiiee et eeeeae e e e e ettt e e e eeetaaaeeeeeeeettaaeeeeeeeeassseeeeeeeasaeeeeeeensnes 490
7.5.1 NOR Flash/OneNand using EIM INErface...........cccoveciiiiiniiniininininiiieenceeeeeceteteteereeeve e 490
7.5.1.1 NOR Flash BOOt OPEIatiOn........ccoueiuiriierieriiriienientenitete ettt sttt sasesieeas 491

7.5.1.2 OneNAND Flash BOOt OPETation..........ccoueerueiriiienieiniieiiieeiee et etee st ettt siee e 491

7.5.1.3 IOMUX Configuration for EIM DevViCes........cocceeviririniriniiieicieeeeeeeieeeeevesee e 492

752 INAND FLASH. c.. vttt ettt sttt sttt be et 493
7.5.2.1 NAND eFUSE CONfIGUIAtION. ....ccitiiiiieriieiiieeiie ittt ettt ettt ettt esitesbte it e st e enaeesaes 493

7.5.2.2 NAND FIash BOOt FIOW......cccuiiiiiiiieiieieeie ettt st 495

7.5.2.3 Bad Block Marker SWapping........cccuceeeiieierieniieiienienieeieetesie ettt ettt et sine e ens 498

7524 IOMUX Configuration for NAND.......cooiiiiiiiiiie e e 499

7.5.3 EXPANSION DIEVICE. .....euiitietietiete ettt ettt ettt ettt e s b et e bt et e s et e sae e bt e bt eateeneeeaeebeenteennesneenneas 500
7.5.3.1 Expansion Device eFUSE Configuration..........c.cceveerieriinienienienienieeieeeeeiesee e 500

7.53.2 MMC and eMMOC BOOL.......c..ciiiiiiiiiiieieeeees e 502

7.533 SD QNA @SD ...ttt ettt 507

7.5.3.4 IOMUX Configuration for SD/MMUC........ccciiviiiiiniiniiieiiententere ettt 507

7.5.3.5 Redundant Boot Support for Expansion DeVICe...........covveeriiiiiiiiiiieniieiiienieeeieesieeeeee 508

7.5.4 Hard Disk and SSD ..ottt ettt ettt ettt b et e a e ettt eneenneens 509
7.5.4.1 Hard Disk and SSD eFUSE Configuration...........ccccecueeierieneeneinieiieneenieenieeieeeeeieesieeieens 509

7.5.4.2 IOMUX Configuration for PATA......cooiiiiie et 510

7.54.3 IOMUX Configuration for SATA.......cooiiiiiiiieeeeeeee e eeeeea D |

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
8 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
7.5.4.4 Redundant Boot Support for Hard Disk and SSD.........cocciiiiiiiiniiiiicieceeceeeeen 511

7.5.5 Serial ROM through SPT and I2C...........oiiiiiii ettt sttt ne e 513
7.5.5.1 Serial ROM eFUSE Configuration..........cccecueeierierierienieneenieeieeteeitesieesieesie e 513

7.55.2 T2C BOOL....cutieteeciet et 514

7.5.5.2.1 12C IOMUX Pin COnfiguration............cceereereeniieniieieeieeiesee e seeeseeeneeeeeens 515

7.553 CSPI BOOL. ..ttt ettt 515

7.55.3.1 ECSPI/CSPI IOMUX Pin Configuration............cccceeeveineeeniereeeneenenenenenes 517

7.6 PrO@ram IMAZE.......ccueeiiiiieiieiieie ettt ettt et ea ettt e bt et e e bt et e s bt et e e st e bt ee e e bt ea b e bt ea bt en e et e en b e bt et e enee bt eneenaeenes 518
7.6.1 Image Vector Table and BOOt Data.........cc.cocuiriiiiniiiiiiiiiciieeteecteee ettt 518
7.6.1.1 Image Vector Table StrUCIUTE. ......cooviiiiiiiieeiieeieee ettt 519

7.6.1.2 BOOt DAt STIUCKUIE. ......eeueiiieiiieiieiieiie ettt ettt ettt e sttt sbeeae st e sbeesae s beenbesseenbeennenaeans 520

7.6.2 Device Configuration Data (DCD).......cccueviiriiiiiiiiiieicieeeeestest ettt 520
7.6.2.1 Write Data Command.............cccooiiiiiiiiiiiiiii e 521

7.6.2.2 Check Data COmMMANQ..........ceiiiiiiiieiieie ettt ettt b et e et e e e sbeeeeans 523

7.6.2.3 NOP COommMANd........c.cciruiiuiiiiiiiiiiieieieteteet ettt 525

TUT PIUZIN IMAEZE. .. ettt ettt ettt ettt et e s ab e e bt e e bt e e ab e e bt e e bt e e et e e sa bt e bt e eabeeeabe e bt e ebbesabeesabeenaeeeates 525
7.8 Serial Downloader (BOOT_MODE[1:0] = OD11)...uiiiiiiiiiiiieeeee et et e 526
7.8.1 USB ettt ettt h ettt h et b e 527
7.8.1.1 USB Configuration DEtailsS..........coovieriiiiiiiiiieiiie ittt e 527

7.8.1.2 IOMUX Configuration for USB........ccoiiiiiiiiiiieieeeee et 528

7.8.2 UART .ttt ettt b et b ettt b et bbbt st b e be e 528
7.8.2.1 IOMUX Configuration for UART ........ooiiiiiiiiiiiieee ettt 528

7.8.3 Serial DOWNIoad ProtOCOL..........oiiuiiiiiieieteee ettt ettt ettt ettt ettt sa et et eaeenaeens 529
7.8.3.1 GEE STALUS. ...ttt ettt et ettt ettt b bt b et b et be et ebe e 529

7.8.3.2 REAA MEIMOTY....couiiiiitieiitee ettt ettt ettt et st e sbt e s bt e st e ebeesabeesaeeeanes 530

7.8.3.3 WIIEE IMIBITIONY ...ttt ettt et et b et e e bt et e e s e beenteebeebeennenneans 530

7.8.3.4 RE-CNUMETALE. .......eiiiiiiiiiiiieii et st 531

7.8.3.5 WIIEE FILE... .ot 531

7.8.3.6 (01071110] (51 1<« SRR UUSUUUUUUSUSRUPURUPRURRURRRRRTEe 1

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 9



h o
g |

Section Number Title Page
7.9  Watchdog ReSEt BOOt IMIOGE. ... ..coouiiiiiiiiieiiieie ettt ettt ettt et e bt e et e sat e e sabeeabeesbeesabeesabeenaeesases 533
7.10  High ASSurance BOOt (HAB).......coui ittt ettt ettt et ettt e st et e et e eaeeneeeaeesbeeneesneenaeenee 533
7.10.1 ROM Vector Table AdAIEsSes.......cc.vvuiiiiiiieiiiiiiieie sttt 534

7.10.2 SRTC INItIALZALION. ...ttt 535

I B N 5 21 1115) (<SOSR 535
7.11.1 NAND eFuse Configuration EXamPIe.......c..cocueriiiiiiiiiiiiiiiieieee ettt 535

7.11.2 DECD EXAMPIL.....couiiiiieiiieeiteee ettt ettt ettt st e st e bt et e e s ab e e s ab e e bt e s bt e sabeesbbeenbeesabeesabeenee s 535

Chapter 8
Multimedia

8.1 The Video/GraphiCs SUD-SYSIEIML....c...ciiiiiiiiiiiiitieete ettt ettt e st et e sab e e bt e sbb e s bt esaeesabeesaeesabeessbesnseenne 539
8.2 Image Processing Uit (TPU).......cc.iiiiiiiiiiiieiieete ettt ettt ettt et ettt e e st e bt e st e e s e et e eneeeaeenbeeneesseenaeenes 542
8.2.1 EXternal POrts-TPUL.......cc.coiiiiiiiiiiiiiiice et 545

8.2.1.1 CamMEIa POIT.. ..ot 545

8.2.1.2 DISPIAY POITS. ..ttt ettt ettt ettt e bt et e e bt et enteeneenbeans 546

8.2.1.2.1 ACCESS MOAES.....c.oeiiiiiiiiiiiictic e e 546

8.2.1.2.1.1 SYNCATONOUS ACCESS....eeiuiiiiiieeiiieiiieniieesieeite ettt sbee e 546

8.2.1.2.1.2 ASYNChroNOUS ACCESS ...eeuveruieieeieiiienieeie ettt 547

8.2.1.2.2 The INerface.......ccooouiiiiiiiiiiiicccc e 547

8.2.1.2.2.1 Connecting To Display Devices........ccccevveervieerniencieeinieenneenn 548

8.2.2 PrOCeSSINE-TP UL ...ttt ettt ettt et et es e bt e s e saeemeesseenbesbeebesseenteeneans 548

8.2.2.1 Display Processor (DP).......cc.ooiiiiiiiiiiiiieeetce ettt 550

8.2.2.2 Video Deinterlacer (VDIC)........uvviii ittt e eearaaee e 551

8.2.2.3 ImMage ConVErter (IC)........oiii ittt ettt ettt ettt et e et e e eneeseeenaeans 552

8.2.24 Image Rotator (TRT)....c.ooiiriiiiiiieeet ettt 552

823 AUtomMAtic PrOCEAUIES. ........couiiiiiiiiiiiiiiiiiiicccc e 553

8.3 LVDS Display Bride (LDB).....c.eoiiiieiieit ettt ettt ettt st sbe et sa e ettt sate et et e eseenae et e eneeseeeaeenes 554
8.3.1 External POrts-LIDB........ccoooiiiiiiiiiiiice e e 557

8.3.1.1 Input Parallel Display POrtS........cc.coiiiiiiiiiiieiiieeie et 557

8.3.1.2 OULPUE LVDS POIES. ...ttt ettt ese et eneenneans 558

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

10

Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
8.3.1.3 CONLTOL STZNALS....itiiiiiieieeite ettt ettt ettt et e bt esateeabeesabeebeesabeesanesabes 558

8.3.14 CLOCK SOUICES. ...ttt ettt ettt ettt et sae et e st e bttt ea e esee s bt e sbe e bt e bt eneeentesaeesseenseenseans 558

8.3.2 ProcessiN@-LIDB......cc.uiiiiiiiiiiteee ettt ettt ettt ettt aeeaees 559
8.3.2.1 LDB Data INPUEL LOZIC....eeueeiiiieiieiiieeieeetee ettt ettt sttt e st e s 559

8.3.2.1.1 Mapping of Input Data BUSSES........ccecevirereriinienienieieieieeeeeeeeeese e 559

8.3.2.1.1.1 Channel Mapping........ccocceeeereeneeneenienienieneeneeneenieenieeiees 559

8.3.2.1.1.2 Input Bus SPlit.cc..ceeeieiiiiiiieeieeeeeeee e 560

8.3.2.1.2 Bt MAPPING. ..ttt ettt ettt sttt ettt et eaee it ens 560

8.3.2.2 LDB CONIOL ...viiiiiiiiiiiicieciee ettt s 560

8.3.23 LDB TX CLOCK ...ttt 561

8.3.24 PHY < bbbttt 561

8.4 Video Processing Unit (VPU).....coccooiiiiiiiiiiiiteieet ettt ettt sttt sttt ettt et sb et sbe et saeenaenaeen 562
8.4.1 BaSIC SIIUCTUIE. ...ttt 563
8.4.2 FEALUI® SUMIMATY ... .eetiiiiiiie ittt et ettt e et e s bt e bt e st e et e e b e enteeseesbeenbeeneesseenbeeneesneas 564
8.4.3 Other Features Of VPUL......co.ooiiiiiiiic et st s e 565
8.4.4 ATChIteCtural OVEIVIEW. .....ouiiiiiiiiiiiiiiice e st 565
8.4.5 TIEEITACES .ttt ettt ettt et e a e bttt e h e bt et eh e et e h e e bt et e ea e e bt et ehee bt et e nneeneeneas 566
8.4.6 OPEIatiNg FIEQUEIICIES. .. ..eutiitiiiitieiteitestt ettt ettt ettt et be et et sbe e sae et et e eaeesbeebeeas 567
8.4.7 Architectural FEATUIES.........cciiiiiiiiiiiiiiiiice e 568
8.4.8 MEMOTY REQUITEIMEIIES .....eeeieienieieieteeite ittt ettt ettt et et e st e e e ese e bt eseeeseentesaeenaeeneesaeeneesneenneeneas 568
8.4.9 Internal Memory (IRAM)...c..couiiiiiiiiete ettt sttt sttt ettt et bt et sbe e sieens 568
8.4.10 External Memory (SDRAM)....c.utiiiiiieiiteetteet ettt sttt sttt e st e st e s bt e sabeesbeeeabeeeabeesnnee s 569
8.4.11 VPU INtegration IO SOC . .....c..iiiiiiieiieiieetiete ettt ettt ettt et e st e e et e bt et e eseesbeenseesaesbeenbeensesseenbeesesneas 570
8.4.12 External Bus CONNECTION. .....c..iiuiiiiiiiiiiiiieieetiee ettt ettt e sne 570
8.4.13 Other SigNals COMMECTION. ...c...uiiriieriieiiieeiee ettt ettt et ettt e e stee et e ebee s baesabeesabeesabeesabeesaseesaseesareenns 571
8.4.14 CLOCKING ATCRITECIUIR. ... ..etieiiteiieiteett ettt ettt et e bt et e a et e e st e ee e e bt enteesee bt enseeseebeenseeneenneans 571
8.4.15 POWET MANAZEIMENL. ....c.vtiutiiiiiiieiieie ettt ettt ettt ettt e b et eb et ebtesbeeatesbeestesbeenbesbeennesbeens 572
8.4.16 TIEETTUPDL. ettt et b e et e bt e bt e e it e bt e e ab e e bt e s a bt e eab e e e bt e sab e enbeesabeenateeabeesabeebeeaa 572
8.4.17 RESEE. .ttt bbb bbbttt ettt ene e D) 1

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 11



h o
g |

|
Section Number Title Page
8.5  OpenGL/ES Graphics Processing Unit 3D (GPU3D)....cc..oiiiiiiiiiiiiiiiiieceeete ettt st s n 574
8.5.1 GPUSBD OVEIVIEW. ...ttt ettt ettt ettt e et e et eaeeeteeat e es e e et e ea b e es e e bt emteese e bt amseenee st enseeneenseenseeneenseans 574

85.2 GPUBD FEAUIES.......cuviiiiiiitiiiieiie ettt ettt st ettt 574

8.5.2.1 CAPADIIIIES. ...ttt s 575

853 GPU3D BIOCK DIAGIAIMN. ...ttt ettt ettt ettt ettt e st esae e be et e snee bt eneeeneeeneenneans 576

8.5.4 GPU3D PErfOormarnce..........c..couiiuiiiiiiiiiiieiiieee ettt s st 580

8.5.4.1 GPU3D MEMOTY ACCESSES..ccuvvieurieitiertieeitiesiteeteessite ettt ensreebaeessteessseesseessseesaseesaseesnseesases 581

8.5.5 GPUS3D CLOCKINE. ... tenttteiietie ettt bbbttt b et b et b et bttt b et et b et e b et b e 582
8.5.5.1 GPU3D CIOCK GALING ...ttt ettt sttt sne e 582

8.5.6 GPUSBD RESELS......oueiiiieeiiiteieteeee ettt ettt b e 583

8.5.7 GPUBD INEEITUPLS ...ttt ettt ettt ettt et e sat e eb et e b et e bt e et e e s bt e sat e e saaeebeeebaeeaseesabeesareeas 583

8.5.8 DIEDUG ..ttt bbbttt sttt b e 583

859 SOFTWALE ...ttt s b bbbt e 583

8.6 Graphics Processing Unit 2D (GPU2ZD)......cc.ioiiiiiiiieiieieee ettt ettt ettt ae et e st e bt e e eseesaeeseeeeeenes 584
8.6.1 GPUZD OVETVIEW....c.viriiiiiiietiiciteiet ettt ettt ettt ettt b ettt b ettt b et be bt b et be st ebe e ne 584

8.6.2 GPU2ZD FEAUIES......cviiiiiiiiiiiieiic et 585
8.6.2.1 2D Bitmap Graphics (Separate 2D UNI)......c.ceveruieruieierieniesieenie ettt eesieeneens 585

8.6.2.2 VECTOT GIAPNICS. . eveitiiieiieittete ettt ettt ettt et e e st st bt e bttt eatesbte s bt enbeenteens 586

8.6.3 GPU2D BIOCK DIAGIAIMN.......viiiiiiiiiiiiiiieiie ettt sttt ettt ettt e st e st e sabeesabeesbbeebeesabaesnseesabeesnseenns 587

8.6.4 GPU2D PErfOrMANCE. .......eeutieiiitieitieie ettt ettt ettt et eb et e e sste s bt e bt ebeemeesaeesaee bt eneeeneenneenseans 588

8.6.4.1 GPU2D MEMOTY ACCESSES...cuveuteirentreniienieenteeteeteeteeitesutesttenteeteebeeteestesieesbtesbeesseenseenseens 588

8.6.5 GPUZD CLOCKING. ...ttt ettt 589
8.6.5.1 GPU2D CIOCK GALING. ...ttt ettt ettt ettt 589

8.6.6 GPU2ZD RESELS......cuiiiiiiiiiiieiieiietetee sttt sttt et ettt sae st be e et ne e 589

8.6.7 GPU2ZD INEEITUDLS ..o utteeiieeitt ettt ettt sttt ettt et e st e st e e sab e e sate ettt e sbaesabeesabeesabeesaseeseeenbaeenbeesabeesnseenns 589

8.7 AUCIO SUDSYSIEIML....ititititiitiitietertt ettt ettt ettt et ettt be s a e b s bt sh e bt s bt bt b e eaeeb e ea e ebeeae et et et et et et ea et ne e nen 589
8.7.1 OVETVIEW. ..ottt ettt ettt s b et a et s et be bbb sa et et sa et ne e 590

8.7.2 Audio Subsystem BIOCK DIaGIam.........cccueeiiiiiiiiiiiiiiieiie ettt sttt st e es 591

8.7.2.1 Standard Serial Interface Controller (SSI).........ooooiuiiiiiiiieeeiie e 591

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
12 Freescale Semiconductor, Inc.



g |

Section Number Title
8.7.2.2 Digital Audio MUX (AUDMUX).....c.coiiniiniiireieineeeeee e
8.7.3 Enhanced Serial Audio Interface (ESAD).......c.ooiiiiiiiioee e
8.7.4 Sony/Philips Digital Interface (SPDIF).........cocoiiiiiiiiiiiiiiiceec et
8.7.5 Asynchronous Sample Rate Converter (ASRC)......ccc.eiiiiiiiiiiiiiniieieeeeeeee e
Chapter 9
Power Management
0.1 OVEIVIBW...uiiiiiiiiiicce ettt ettt a e e en s
9.2 Power Saving MethOdOIOZY .......ccceiiiiiiiiiiiiiieieeereetere ettt sttt sttt n ettt eae e
9.2.1 ACHIVE POWET SAVINES. ....tiiiiiiiiiiiiieieeteeitet ettt sttt ettt ettt sb et eate b et eas
9.2.2 Leakage POWET SAVINZS.....cccuuiiiiiiiiiiiieiit ettt sttt ettt et eab e e ebeesabeesaneenees
9.3 Block Connectivity for LOW POWET MOAES........co.couiiuiiiiiiiiiiieniiienicsieeeteetetetetete ettt
9.4 LOW POWET IMOGES......ooiiiiiiiiiiiiiiietcteett ettt ettt
9.4.1 Low Power Mode Inputs to Blocks in i.MXS53.....cccuiiiiiiiiiiiieieiteeee e
942 POWer DOWN SEUETICE. .....cc.eiiiiiiiiiiii e e
9423 POWET UD SEQUETICE. ...ttt ettt sttt ettt ettt et e be et eanesbaenbeen
9.5  RAM Memory SUpply CONNECTIONS .....oevuviiruiiiiieiiieiiieeieesitte et e sttt site ettt e stte et e sbtesbeesbeesabeesabeesaseenbaeenseesane
9.6  Dynamic Voltage and Frequency Scaling (DVES) ...c..ccooiiiiiiiiiineereseeeeeteee et
Chapter 10
System Security
L2 O 01 (0T 181 510§ USSR PT PSRRI
Chapter 11
ARM Cortex A8 Platform (ARM Platform)
IO O 01 o1 1817 510§ OSSO P SRR
L1.2 OVEIVIBW .ttt ettt ettt ettt et ettt et ea e st eaeeaeeneeaeeneenes
11.2.1 Core Platform Sub-BIOCKS..........cccccooiiiiiiiiiiiiiii
11.2.1.1 ARM PLAtfOIM. ...ttt ettt sttt st seen
11.2.1.2 Instruction FetCh.. ...t
11.2.1.3 InStruction DEcode..........ccoiiiiiiiiiiiiiiiiiiiic
11.2.1.4  INStruction EXECULE. .....cc.eoiiiiiiiiietieieeie ettt st
11.2.1.5 Load/StOre. ...ttt

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc.

13



h o
g |

|
Section Number Title Page
I1.2.1.6 0 L2 CACRC ..ottt 616
T1.2.107  NEON ettt bbbttt ettt b et bbbt 617
11.2.1.8  Processor Debug UNit........cooeeiieiiriiniiiienieeieeie ettt ettt et et e i eieeas 617
11.2.1.9 Embedded Trace Marcocell (ETM).........coooiiiiriiiiieeeeciiiieeee e 617
11.2.1.10  Cross Trigger Interface O (CTI0).......cerieriirieieieeie et 618
11.2.2 Summary of Remaining Platform COmMPONENLS..........cccueriirieriirieiieniienieeieete ettt ean 618
11.2.2.1 Platform Controller ...........cccciiiiiiiiiiiiiiiiiiii e 618
11.2.2.2  Debug Sub-BIOCKS......coiiiiiiiiriiiiiiececere ettt st 619
11.2.2.2.1 Embedded Trace Buffer (ETB)........ccoceiiiiiiiiiiiicieeeeee e 619
11.2.2.2.2 AMBA Trace Bus (ATB) Replicator..........coccuveriieniiiniieiieeiieeieesieeseeeee 619
11.2.2.2.3 Cross Trigger Interface 1 (CTI1)...c.oooiiiiiiiiiiiieieieeeeeeee e 620
112224 Cross Trigger Matrix - CTM....ccooiiiiiniiiiiniiiieieeeeeeeteeeee e 620
11.2.2.2.5 Advanced Peripheral Bus - APB Debug Bus.........ccccevviiiiiiiiiniiiiiieeieee 620
11.2.2.3 ASYNCHIONOUS WIAPPET ... cetieiiitieiieitieie ettt ettt et iee sttt eseeete s bt e besbeenbeeseenbeeneeteeneenaeenes 620
11.2.3 CONTIGUIATION. ...ttt ettt ettt b e nb et sat e s bt e bt eat e sbtesbeeateebtesbeenteeatesbaenbeens 621
11.2.4 Endian MOGES.........oouiiiiiiiiiiiiiiii e e 621
11.2.5 BUS INEEITACES. ...ttt ettt et h ettt et e ae et e e st e e st et e eae e bt enteebeentesaeeaeenean 621
11.2.5.1 AMBA AXT INEITACE. .....ccuiiiiiiiiiiiiiiiicicce e 621
11.2.5.2 APB CoreSight INteTface.........oovuiiiiiiiiiiiiiii et 621
11253 ATB CoreSight TNEraCe. .....eeivieiieii ettt et ens 622
11.2.5.4  Peripheral Interface (IP BUS).....cccocoiiiiiiiiiiniiiiieceece et 622
11.3  Memory Map and Register Definition.........ccuiiiuiiiiiiiiiiiieeiieseete sttt et ettt et sbee st e e sars 622
11.3.1 Platform Version ID (ARM_PVID).......ooo et 623
11.3.2 General Purpose Control (ARM_GPO).....c..cooiiriiiiiiiiiiiieitetetee ettt st 624
11.3.3 Low Power Control (ARM_LLPC)........uuiiiiiioieeie ettt e e e e e eare e e e e eenraeee s 625
11.34 NEON Low Power Control (ARM_NLPCQC)........couiiiiiieeeeee e 626
11.3.5 Internal Clock Generation Control (ARM_ICGOC).........ooiiiiiiiieiiiiieeiiee et e 627
11.3.6 ARM Memory Configuration (ARM_AMO).....ccoouiiiiiiiitiiiieeite ettt st ettt n 629
11.3.7 NEON Monitor Control (ARM_NMO).........oiiioiiie oot e e 630
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
14 Freescale Semiconductor, Inc.



h -

g |

L ______________________________________________________________________4
Section Number Title Page
11.3.8 NEON Monitor Status (ARM_INMS).....cccooiiiiiiiiieeeee et 631

L1.4  PlatfOrm CLOCKS. . ..eeutieitietietiete ettt ettt et sttt et e a et e e e et e et e et e emteemeeebeen b e emteeseeebeenbeembesseesseebeeneesneenaeeneeenee 631
11.5  Platform POWEr ManaQ@EeIMENL......c..coouiiiiiuiiriiiiieieeiterttete ettt sttt et ettt ettt eb e bt et et e eetesbbesbe e bt esaesatesbeenbeeneeeaee 632
11.5.1 Voltage and FrequenCy SCAlING........ccovuiiiiiiiiiiiiieiie ettt ettt ettt et esae e e sibeesateenes 632
11.5.1.1 Asynchronous INterface LOZIC. ... .cueiuiriuiiiiiieiieie ettt 632

11.5.1.2  Level Shifting between SoC-logic and ARM-10ZIC.......c..cecuerieriineiniriiinieneeneeieeieeeeiens 633

11.5.2 Power Gating in the ARM Platform.........c.coiiiiiiiiiiiiiiiei ettt 633
11.5.2.1 Isolation Circuitry at the ARM platform Interface...........coccoeveeiieiiiniiniiineee e 633

11.52.2  Power Gating the Memory Peripheries........c..cooiiviiriiniiiiiiiiiniiiceieeeeceteeeeeee e 633

11.5.2.3 Retaining the State of the ARM platform RegiSters. ........cceevviirniiiniieniiiiiieenieecie e 633

11.5.2.4  Power Gating the ARM platform High Performance Logic Gates............cccceereereeneeneenens 634

11.5.2.5 Power Gating the L2 Bit AITAYS.....ccceiriiiiiiiiiieeiteeteeitene sttt 634

11.52.6  Controlling Power Gating using the General Power Controller (GPC) .........c.cccoceveenieneees 634

11.5.2.7  Power Gating the NEON BIOCK........ccciiiiiiiiiiiiiiiiee e 635

11.5.3 MOAES OF OPETALION. ...c..ceuiiiuiieiiieitiitterit ettt ettt ettt et sb e b ettt st sbtesbte bt et eatesbtesbe et e enbeeanesanenaees 639

Chapter 12
ARM Platform Debug

12,1 INEFOAUCLION ..ottt ettt et et et et e b e et eae bt e beea e eb e e b sa e b e e b sae et b e 641
12.1.1 OVEIVIBW. ...ttt st st b e s a b e e b et s ea b s saene e 641

12.1.2 ARM DEDUZ BIOCKS. ...ttt ettt ettt ettt e bt et e et et e entesae e bt saeenbeeneesneeaeeneas 642
12.1.2.1 Processor Debug Unit........coueriiiiiniiiiciie ettt ettt 643

12.1.2.1.1 Halting Debug-Mode Debugging...........c.coevueiiiiiinieiiiiieiiiieniee e 643

12.1.2.1.2  Monitor Debug-Mode Debugging...........ccceceevueeiieiinieiieiieeeeieee e 643

12.1.2.1.3 Programming the Debug Unit..........cccooiiviiiiiniiniiiiiiiiniciceicecceeeeees 643

12.1.2.2 ARM embedded trace macrocell (ARM ETM)........ccoooiiiiiiiiiiiiiieeiiieeeeeee e 644

12.1.2.3 CoreSight Embedded Trace Buffer (CSETB)......cociiiiiiiiiieieeeeeeeeeee e 645

12.1.2.4  CoreSight Replicator (CSREPLICATOR)......cc.coctiviiiiiniiieniiienienieneetesieetesie e 646

12.1.2.5 CoreSight trace port interface unit (CSTPIU)......cccoiiiiiiiiiiiiiiiieeeeeeeee e 647

12.1.2.6  CoreSight cross trigger interface (CSCTI)......ccoiriiiiiiiiiieieieee et 647

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 15



h o
g |

|
Section Number Title Page
12.1.2.7 CoreSight Cross Trigger Matrix (CSCTM)......ooviiiiiiiiiiieiiieeieerieeeiee st 649

12.1.2.8 Debug Access POrt (DAP).....c..o ittt st st 650

12.1.2.8.1 DAP _SYS et 651

12.1.3 MOAES OF OPEIALION. ....uviieiiieiiiieeiie ettt ettt e st e sab e sttt e sabeesbteesabeebbeesabeebbeessbeenbteenbaeenbeeensaesnneean 652
12.1.3.1 ARM Invasive Debug MOde........cccuoiiiiiiiiiiie ettt 652

12.1.3.2  ARM Non-Invasive Debug Mode (Real-time Trace)........c.cceeveruerieriiniiniinienienieeieeiens 652

12.1.3.3 Normal Operating MOAES......c...eeuieiiiiiieiie ettt ettt ettt et e st e sabeebeesaee s 653

12.1.3.4  LOW POWET IMOGES.....cueiiiiieiiieiieetiet ettt ettt et ettt ettt ee et et e e eneeeneas 653

12.2 Memory Map and Register DEefINItiON. ....c..cecuertiriiriiriiiiieiietteteett ettt ettt ettt st sbe e 653
12.2.1 REZISTET SUMIMIATY ....ceitieiieeitie ittt ettt et e b e et e e s bt e et e e sabe e bt e eabeessseebtesabeessaeenseenas 654
12.2.1.1 DAP JTAG DP REZISEIS. ..cutieuiiiieiieiietieteeie ettt ettt ettt ettt et esteebe et eneeeneenneans 655

12.2.1.2  DAP ROM RegiSter SUMIMATY.....cc.ceruiriiriiiiiniienieitenieete sttt sttt ettt sis e eenesieens 656

12.2.1.3 Processor Debug Unit RegiSter SUMMATY......c.cceiviieiiiiiiiienieeniieeeeeriee e 656

12.2.1.3.1 Coprocessor Registers SUMMATY.........ccoeeuerierierieniieeee e 656

12.2.1.3.2 Memory Mapped Registers SUMmMAry.........coeeveereeneeneeneenieeneenieeneeieeiens 657

12.2.1.4 ETB ReZIStEr SUMIMATY....cccuttiiiiiiiieriieeiieesiteerite ettt ettt tteebteebeesbee et esabeesbeesabeesaseesaees 658

12.2.1.5 ETM ReZISIEr SUIMMATY....c..eeitietietieieeie et etie st ente et et enteestesseesteesbeebeebeeseeeaeesneesseenseenseans 660

12.2.1.6 CSCTI ReZISTEr SUMIMATIY....c.tiitiiiieieetieteeiteeiteettestte sttt et et et esbeeibesbsesbaesbeesieesaeenseenseeas 662

12.2.1.7 TPIU ReGIStEr SUMMATY ...cuviiritiiiieeiie ittt ettt sttt ettt e st e s be st e st e sabeesiteeaeesanes 664

12.2.2 CLOCKS .ttt et ettt ettt et e a et e a e bt e a e e bt e a e e bt e n b e bt ettt e et e en e e bt ent e e bt enteeheebeeheenbeenean 667

12.2.3 RESCL. ...ttt s st s 667

Chapter 13
Multi-Layer AHB Crossbar Switch (AHBMAX)

L1301 OVEIVIBW ..ttt ettt et ettt et ettt ettt ettt e b e bt e at e bt eb e e bt ea e eb e e b e et besaeen e 669
13.2  SyStEIM CONMECTIVILY ...uvieutieiieeiieette ettt et et e sttt e bt e et e st e esate e baeeabeesabeessbeeabeesabeesabeebbeesseesabeesaseenbeeenbeesabeessseanseenases 671
LG G T 1 1111 <O OO PRRPRRPT 671
13.3.1 LIMIEALIONS. ¢+ttt sttt b et st b ettt ettt n e sae e 672

13.3.2 GENETAL OPETALION. c...eeuiiieiieeiiee ettt ettt ettt ettt et e st e st e e bt e et e e eab e e sabeeabtesabeesabeebbeenbeesateesabeanseesnbaesabeenns 672

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
16 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
134 AHBMAX INEEITaCe STZNALS......eiiiiiiiiiiiiiie ettt et ettt et e s bt e st e e bt e sabeesatesabeessbeebeesabeesaeeeabes 673

13.4.1 AHBMAX SigNal DESCIIPIIONS. ... .eeutieutieutieiieetieittesteenteerte et eteeteesteesteebeesteeaesaeesseesseesseenseenteenseensesseesneas 673
13.4.1.1 MAX_ AT TEQUEST.c.eeetiiiiieeiee ettt et sttt et sbe et ean 673

13.4.1.2  max_halted........ccoooiiiiiii e 674

LG B T O] 115 1311 2P SRR 674
13.6  Detailed FUnctional DeSCIIPION. ......ccuiittiriiiiieiiiritiiceie ettt ettt et ettt ettt st sae et st e sbee e eaee 674
13.6.1 ATDITIAION. ... e s 674
13.6.1.1 Arbitration During Undefined Length Bursts..........coccoooiiiiiieiiiiieiece e 675

13.6.1.2  Fixed Priority OPeration........cccceuerieriiiriienienienie sttt ettt sttt i eae e saee it enaeeneeas 675

13.6.1.3 Round-Robin Priority OPeration............cecueeriierieriiieniieieesie ettt st s 676

13.6.2 PriOrity ASSIZIIMENL. ...c..eiiuieitietieiie ettt ettt et et et e et e s bt e bt e teea e e saee bt e bt emeeeseesbeenteenteeneaebeenseennesnnenneas 677
13.6.3 Master Port FUNCHONAIITY .......couiiiiriiiiiiiiiircee ettt st st 677
13.6.3.1 Master Port General Information............c.cccooiiiiiiiiiiiiiniiiicc 677

13.6.3.2  Master Port DECOTETS. .......couiiiiiieiieiieie ettt ettt ettt eaeas 679

13.6.3.3 Master Port Capture UNL........cooueeierieriiniieieeieeiesit ettt sttt et iee e eaeeas 679

13.6.3.4 MaASLET POTt REZISIETS. ....veeiuiieiiiiiieeiteeite ettt ettt ettt e e st e st e e nbaeeaee s 679

13.6.3.5 Master Port State MacChine..........c.ooouiiiiiiiiiiieiieie ettt 679

13.6.3.5.1 Master Port State Machine States..........ccccccevivieiiiiiinininiiiiiicecececiene 679

13.6.3.5.2 Master Port State Machine Slave Swapping........ccccceeveveevvieenieenieenieenreeieenn 680

13.6.4 S1aVe POTt FUNCHONALIEY ......etteetieieieeie sttt ettt ettt et b et et e b et e sbe e bees b e bt enteeseebeeneenneans 681
13.6.4.1 Slave Port General Information............ccccueviiiiiiiiiiiiiniiicecee e 681

13.6.4.2  S1ave POrt MUXES......coiiiiiiiiiiiiiiiciccc e 682

13.6.4.3 S1aVE POIt REZISTEIS. ...cutieutieiieeiieiiieet ettt ettt ettt et ettt ettt e e e naeeeeeaee 683

13.6.4.4  Slave Port State Machine............cccoeciiiiiiiiiiiiiniiiiiii e 683

13.6.4.4.1 Slave Port State Machine States.............ccccccevviiiiiiniiiiiniiiii 683

13.6.4.4.2 Slave Port State Machine Arbitration...........cceceereerieneeneenieeieeieee e 684

13.6.4.4.3 Slave Port State Machine Master Handoff...............ccccccoiiiniiiinnnnnn 684

13.6.4.44 Slave Port State Machine Parking...........cccoccvevvieeniiiiiiniiniieienieeieeieeeee 687

13.6.4.4.5 Slave Port State Machine Halt Mode.............oocoreineiiiiiiii 690

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 17



h o
g |

|
Section Number Title Page
13.7  Initialization/Application INfOIMAtION. ......eoiuiiiiiiiiiieiie ettt ettt st e st e et e beesabeesaneeaeesanes 691
13.8  AHBMAX INEEITACE. ...c..eeutieuietietiett ettt ettt ettt ettt et e e st e bt e st e eaeeaeeeeeeaeeebeemeeeseenseebeenseeseenbeeneenseeneenseenes 691
13.8.1 AHBMAX INterface OVEIVIEW.......ccueiuiiiiiiiiiiiiiiiieiiiieeie ettt 691
13.8.2 Master Ports-AHBMAX INTEITaCe. .......cccooiiiiiiiiiiiiiiiiiciiicicciccc e 691
13.8.2.1 TErMINAEA ACCESSES. . cuvteuietieiieitieieiteete et ettt ettt et e et e s et et e seeeaesbe e sesseenteeseenbeeneeteeneenaeenes 691
13.8.2.2  TAKEN ACCESSES. ...cuiuiiiiieiieiieiteiieite ettt ettt sttt sttt ettt ettt 691
13.8.2.3 StAlled ACCESSES.....oeviiiiiiiiiiiciici e s 692
13.8.2.4  Error Response Terminated ACCESSES. ......ccuriririririrmiiieiieteteieetetetereneetensesaessense e e 692
13.8.3 Slave Ports-AHBMAX INEITACE. .......coiiiiiiiiiiiiiiiitcic e 692
13.9  Programmable REGISETS. .....cuuiiiiiiiiiiieiiie ittt ettt ettt e st et b e st e s bt eeat e e bt e esbeesabeesabeeabeeenbeesnbeessbeanseesases 693
13.9.1 Master Priority Register for Slave port n (AHBMAX_MPRA).......ccccvimiminiiiiniiinieieceneeeeeeeeeae 694
13.9.2 General Purpose Control Register for Slave port n (AHBMAX_SGPCR).....ccc.covvivviiiniiniiiniieieeniee 696
13.9.3 General Purpose Control Register for Master port n (AHBMAX_MGPCRA#).......ccccoocvevienienienieiieiens 698
Chapter 14
AHB to IP Bridge (AIPSTZ)
T4.1 INErOQUCTION. c....uiiiiiiiciiiii e ea e ea e b e n e b saeen b e 701
14.1.1 FEALUTES. ...ttt e b e e bttt e et e s bt e s bt e e bt e st e e eat e e bt e e bt e st e e sateenee s 701
14.2 GENETAL OPEIALION. ...c..eiuiiiuiiieeiteettete ettt ettt ettt ettt e b e et sb et et b e bt e et e e bt et e e bt e bt eab e e bt et e eb e e bt eateebe e bt eatesbe et e ebeenaeenee 701
14.2.1 ATPSTZ REEISIEIS. ..ttt ettt ettt et ettt sat e sttt e bt et b e et e st e e eab e e s abeesteeabaeesbeesabeesabeesnteenaseenseenn 702
14.2.2 O VBIVIBW ...ttt ettt ettt et et e bt ea e e e b et e eae e e bt eat e e st e bt em e e es e embees s e bt emtees e e bt emteebeanseesseebeenseeneabeenteeneenbeennenneans 702
14.2.3 CONLIOL REGISTETS. c...eeeeutiiieiteiiteieeitet ettt ettt ettt ettt s bt et s bt et e bt et eb e et e ebtesbtemtesbeeaesbeenbesbnens 703
14.3  ReEZISIET DESCTIPIIONS. c...eeiutieiiieitie ettt ettt ettt ettt st et e bt e bt e sh bt e s bt e eabeesat e e abeeabeesabeessteeabeeeabeesabeenbteeabeesaseaseesases 704
14.3.1 Master Privilege REZISIEIS. .....cc.iiiuieiieiiiiieteee ettt ettt ettt e et e st et ebeenbeenaeeaeas 704
14.3.2 Off-Platform Peripheral Access Control Registers (AIPSTZ_OPACRS).....c.cccoceeverririiniiniiienienieniene 705
144 FUNCUHONAL DESCIIPUION. ...utteitiitieettetie ettt ettt ettt et et et e et e sttt e bt e eabeeabteeabeessteeabeeeabeeabeesabeesabesabeesnseenbeesabeenaeenases 708
| T N o &g (] vclet 6 (o) 1 SO USSP 709
L4.6  ACCESS SUPPOIT.c.uteuttiuteititiett ettt ettt ettt ettt et s bt et e bt et e eb b et eb e et e eb e et e eatesbeea et s bt embesbe et e sb e et e sbeenbeebt et e eb e et e ebeenaeenee 709
14.7  Initialization INfOrMAtiON.........cocciiiiiiiiiiiii e e 709
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
18 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
Chapter 15
Asynchronous Sample Rate Converter (ASRC)

I5.1 INEFOQUCLION ..ottt ettt et et ettt e a et et ea e b e bt ea e b e b sa e b b saeene b e 711
15.1.1 OVETVIBW. ...ttt st b e s b et sa et b e st b e st be s eaene e 713

15.1.2 FALUIES. ...ttt h et e a et e bt e e e e bt e bt e m b e es e e bt embeem e e e b e enbeemeeeb e e bt enbeeneenbeenneeaeas 714

15.1.3 MOAES OF OPETALION. ...ttt ettt ettt ettt eb et e bttt sate bt sbt e bt et e st e sbtesbe et e esbeeanesanenaees 714
15.1.3.1 Data Transfer SChemes...........ccooiiiiiiiiiiiiiii e 715

15.1.3.1.1 Data INPUL MOAES......coueeiieeieiieiieie et 715

15.1.3.1.2 Data Output MOAES. ......coviriiiriiiiiiiiniieitee ettt ettt 716

15.1.3.2 Word Alignment SUPPOTLEd......ccueeriiiriiiiiiieiie ettt ettt et site e nbaeeaee s 717

15.1.3.2.1 Input Data Alignment MOdeS..........cccueruieriinieniiiieie et 717

15.1.3.2.2 Output Data Alignment MOdes.......c..cooeeverieniinenienienciicneeneeee e 717

I5.2  TIEETTUPLS. .o eutteeitieitie ettt ettt ettt ettt et ettt e b e et esat e e bt e e ab e e s at e e bt e sa bt e sab e e bt e sa b e e e ae e e bt e eabeeeabeeabaeeabeesab e e bt e enbeesabeeneeeates 718
15.3  DIMIA TEQUESES. ..eemteitiutententetetet et st et st sttt st sttt e sae st e bt s ae bt b e eae bt ea e e bt e bt e at e st eb e e st e st ea s eat e st e st emt et ent et et ensenae s e nenaentennenee 719
154 FUNCHONAL DESCIIPIION. 1.ttt ettt et sttt ettt et b et s b et e bt e bt eabe s bt e st e e bt et e ebtesbeeatesbeenbeebeenaeenee 719
15.4.1 ALZOTINIM DESCTIPLION. ..ottt ettt ettt e et e st e st e e sabeesabe e bt e e sabeebeeenbbeenneen 719
154.1.1 Signal Processing FIOW.......c..cocoiiiiiiiiiiiicceeeeeteee et s 719

15.4.1.2  Operation Of the FAIEer.......ccueiiiriiiiiiiiiece ettt 722

154.1.2.1 Support of Physical ClOCKS........c.coiviiiiiiiiiiiiiiiieeiceceteeee e 722

15.5  SHATtUP PrOCEAUIE. ... .oouiiiieiiit ettt ettt a ettt ettt e s bt e et e st et e es e e bt eate e bt en e e ese et e eneeebeenteeseenbeeneeneeenes 724
15.6  Programmable REZISIEIS. .....ccuiitiriiiiiiieeiiere ettt ettt ettt et b et e st bt et et sbee bt et sbee e eaee 728
15.6.1 ASRC Control Register (ASRC_ASRCTR)....c..ccoiiiiiiriiiiineiceereeeree e 731

15.6.2 ASRC Interrupt Enable Register (ASRC_ASRIER)......ccciiiiiiiiiiiieieeeeeeeeee e 733

15.6.3 ASRC Channel Number Configuration Register (ASRC_ASRCNCR).......ccccceviiniiniinieniinieniciiceee 734

15.6.4 ASRC Filter Configuration Status Register (ASRC_ASRCFG)......cccccooviiiiiiiiiiiiiiciieceeeee e 736

15.6.5 ASRC Clock Source Register (ASRC_ASRCSR)......oiuiiiiiiiiiee ettt 738

15.6.6 ASRC Clock Divider Register I (ASRC_ASRCDRI)....c..ccovuiiiiniiiiinieiniieneeeseeeeeeeeereeee e 742

15.6.7 ASRC Clock Divider Register 2 (ASRC_ASRCDR2)........c.ccoouiiiiniiiiiiieeeeeeeeeee e 743

15.6.8 ASRC Status Register (ASRC_ASRSTR).....cccoiiriiieiitictneetenee ettt et 744

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 19



h o
g |

|
Section Number Title Page
15.6.9 ASRC Parameter Register n (ASRC_ASRPMNM)....ccc.coiiiiiiiiiiiiitiieete ettt 747
15.6.10  ASRC ASRC Task Queue FIFO Register 1 (ASRC_ASRTFRI)....cccccceoiiiriininiiiinineeeeeeeeseeee 748
15.6.11 ASRC Channel Counter Register (ASRC_ASRCCR)......ccceiviiiiiriiiiniiniieteeteniteieetesie ettt 749
15.6.12  ASRC Data Input Register for Pair x (ASRC_ASRDIM)....c.c.cooiiiriiiiiiiiiiieiieeeeeeeeeee et 750
15.6.13  ASRC Data Output Register for Pair x (ASRC_ASRDOR)......cccceeiiriiiieiiiieeee et 750
15.6.14 ASRC Ideal Ratio for Pair A-High Part (ASRC_ASRIDRHA).....c..coociiiiiiiiiiiiiiieieececccceceiee 751
15.6.15  ASRC Ideal Ratio for Pair A -Low Part (ASRC_ASRIDRLA)........cccctiiiiiiiiinieieiieeeeeeeeeeeee 751
15.6.16  ASRC Ideal Ratio for Pair B-High Part (ASRC_ASRIDRHB).......ccccceiriiiniiiniiiicreeeeee e 752
15.6.17 ASRC Ideal Ratio for Pair B-Low Part (ASRC_ASRIDRLB)........cccooiiiiiiiiiiiiiieeeee e 752
15.6.18  ASRC Ideal Ratio for Pair C-High Part (ASRC_ASRIDRHC)..........ccceoiiiiiiniiniiiicieeeeeceeeeeee 753
15.6.19  ASRC Ideal Ratio for Pair C-Low Part (ASRC_ASRIDRLC).....c..ccoeiimiiiiniirinierieeeeeeeieeeeee 753
15.6.20  ASRC 76kHz Period in terms of ASRC processing clock (ASRC_ASR76K)......ccccecevvenieninnienccnecnnn. 754
15.6.21 ASRC 56kHz Period in terms of ASRC processing clock (ASRC_ASRS6K).......cccovievviiinienniiiieneen 755
15.6.22  ASRC Misc Control Register for Pair A (ASRC_ASRMOCRA).......cooiiiiiiiiiie e 756
15.6.23 ASRC FIFO Status Register for Pair A (ASRC_ASRFSTA).....cocciviiniiiiiiniiieeteeeeeteeeeseeieee 758
15.6.24 ASRC Misc Control Register for Pair B (ASRC_ASRMOCRB).....cccccoiiiiiiiiiiiieiiiecieecite e 759
15.6.25 ASRC FIFO Status Register for Pair B (ASRC_ASRFSTB)......ccootiiiiiiiiiiieeeeee e 761
15.6.26 ASRC Misc Control Register for Pair C (ASRC_ASRMOCRO)......cccceoviiriiniiiiiiiiiieeeeneeienee e 762
15.6.27  ASRC FIFO Status Register for Pair C (ASRC_ASRFSTOC).....c.ccccoiviiiiiiiiieeeeseeeeeeeeeeeeeee 764
15.6.28 ASRC Misc Control Register 1 for Pair X (ASRC_ASRMOCRIZN).....ccoeviiiiiiiiiieieceeeeeeee e 765
Chapter 16
Digital Audio Multiplexer (AUDMUX)

LO. 1 OVOIVICW ..ttt ettt ettt ettt et e et e e et e bt e a e e bt e aee e bt e st ea e e bt em e e es e emeeeh e emaeee e e bt em e e bt embeebeen b e eseenbeen s e ebeenbeeseenbeeneeneenes 767
16.1.1 FRATUTES. ...ttt et s b et ettt ettt a e sae e 769

16.1.2 MOAES ANA OPETAIONS. ...eeueveeniiieriieeiteerite ettt ettt ettt ettt ettt e sttt ettt e sbteebteesbbeebeeenbbeebeeessbeenbeeensaesnbeeeseesnseens 769

16.2  External Signal DESCIIPIION. ...ceutrutrieiieiieiteiteitetet ettt ettt sttt st sttt st b ettt et ettt et ae e aesaesaenneee 769
16.3  Default Register CONTIZUIALION. .....ccuivtiirtiriiiiiiiirieete ettt sttt ettt sb et e e b ettt et eb e et eatesbe et e ebeenaeenee 770
16.3.1 Default Port CONfiGUIAtION. .......coiitiiiiiiiieriie ettt ettt sttt sttt e st e sbae st e e beesabeebee e 770

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
20 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
16.4  FUNCHONAL DIESCIIPUION. ....teeiitiiteeitteite ettt ettt ettt ettt ettt et e e bt e eabe e b teeabeesseeeabeesabeeabeesabeesateeabeesnbeenseesnbeananesases 770

16.4.1 OPCIALNG IMOAES.......e ettt ettt ettt ettt et e h e bt et e s bt e abeeb e e bt eetesbeenbeebeebeenbeabeenteeneebeennenneans 770
16.4.1.1 Port Receive Data MOAES.........cciviiiiiiiiiiiiiiiecieesic et 771
16.4.1.1.1 Normal Mode..........ccoiiiiiiiiiiiiiiiiiiice e 773
16.4.1.1.2 Internal Network Mode..........ooouiiieiiiiiiieeeeeeeeee e 774
16.4.1.1.3 Transmit Data Output Enable ASSertion...........cccccecverierieneenennienieneeneeniens 786
16.4.1.2  Tx/Rx Switch and External Network Mode.............cccccoiiiiinininininiiiicc, 786
16.4.1.3 TIMING MOAES. ...ttt ettt ettt ettt ettt et e e e st e bt et e en s e ebe e beenseeneenseans 787
16.4.1.3.1 Synchronous Mode (4-Wire Interface)..........ccoceveuerieniinienieneenieceeceee 787
16.4.1.3.2 Asynchronous Mode (6-Wire Interface).........ccocveeveeviiiiniieniiienieenieeseeeeen 789
16.4.2 Connectivity BEtWEEN POITS. ......c..couiiiriiiiiiriienerce ettt st s 792
16.4.2.1 Internal Port to External Port CONNECtIVILY........couieiiriieiirieiiniiieneeeseeeeteeeeeeee e 793
16.4.2.2 External Port to External Port CONNECtIVItY.......ccovuueriuiieriiiiiiieeniee et 794
16.4.2.3 Internal Port to Internal Port CONNECHIVILY.......cc.eovivierierienienienieienienietenenestesie et 794
16.4.2.4  LoOPDACK CONNECTIVILY..c..virtiiiiiiiriieriieieiie sttt ettt sttt ettt ettt ettt saeenieens 795
16.4.3 AUDMUX CIOCKING. ...ttt sttt sttt sttt sttt sttt 795
16.4.3.1 AUDMUX ClOCK INPULS..c..c.veiitiiiiiieiieieieteetesteetese ettt sttt 795
16,432  AUDMUX CIOCK DIQZIamM......coueiriiiiiiiiiiiiiniietieieetesit ettt sttt sttt ens 795
16.4.3.3 ClOCKING RESITICHIONS. ..ceuutieuiieeitieiiteeitt ettt sttt ettt sttt ettt e st e st e et eebeesabeesibeeaeesanes 796
16.5  Programmable REISTETS. .....c.eeviiiiiiiiiiiieteietet ettt sttt ettt ettt et ettt ettt a b sae e b e 796
16.5.1 Port Timing Control Register | (AUDMUX_PTCRI)....cc.coiiiiiiiiiiiniiiieiienteneeieeeee et 797
16.5.2 Port Timing Control Register 2 (AUDMUX_PTCR2)......cccuiiiiiiiiiiiieeiieeieeeeeeiee st 799
16.5.3 Port Timing Control Register 3 (AUDMUX_PTCR3).......coiiiiiiiiiieieeee et 801
1654 Port Timing Control Register n (AUDMUX_PTCR)....c.cooiiiieriiniiniiiiiiciteteieeeeeeeeeee e 803
Chapter 17

Clock Amplifier (CAMP)
17,1 INEEOQUCHION. c..c.eiiiiiiiiticiici ettt ettt ettt ettt ea e e st e a e bt e bbb e b sa e b e e b saeene b e 807
17.1.1 OVEIVIBW. ...ttt b e s s a b s b e st et s eaeene e 808
17.1.2 FRALUTES. ...ttt et ettt et e s bt e s bt e et e s bt e eate e b et e bt e s abeesareennee s 808

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 21



h o
g |

|
Section Number Title Page
17.1.3 MOAES OF OPETALION. ..c...tieeieieiiiieeiie ittt ettt eb ettt e st e sttt e sabeebteesab e e bt e e sabeebteessbeenbeeensteenbeesseeenseenn 808
17.1.3.1 INOTTAL MO ...ttt et ettt et et e et e e e st e ea et e enteeneeeneeseans 808

17.1.3.2  Power DOWN MOME........cccouiiiiiiiiiiiiiiiicieiiiec et st 808

17.1.3.3 Test Mode (Fault Bypass OF SCAN)......cccuuiiiieiiieiiieie ettt sttt 808

17.2  EXternal Signal DeSCIIPIION. ....ccutitiiuieitieteeiierte ettt sttt et ettt ettt e sbeebeeaeesbeebeeatessee bt eneeeaee bt eneesaeenseeneeeneenseenes 808
17.2.1 SIZNALS OVEIVIEW.....tintiiitiititieteet ettt ettt et sttt et sb e bt et e bt e sb e et eat e s bt e bt eatesbe e bt esbeeaaenbeens 809

17.2.2 Detailed Signal DESCIIPION. ...c.utiiuiieriieeiit ettt ettt sttt ettt ettt e et e st e st e e sabeesateesabeebaeenaseeneen 809
17.2.2.1 CKIH - External Clock INPUL.......cc.ccueriiniiniiiiiniiiiietececereetee et e 809

17.2.2.2 VDD - POWET SUPPLY.c.etetteiteaiieieeieeiteteetest ettt ettt st ettt sase b eas 809

17223 VSS = GIOUNM....coiiiiiiiiiiciicece et e 809

17.2.2.4  IPT_SCAN_MODE - Scan SigNal.......c.ccoeoirieiiiniiinieiienieiesieeeiestei ettt 809

17.2.2.5 PWD - Power DOWN SigNal.......cocciiiiiiiiiiiiiiiiictciteieee ettt 810

17.2.2.6 FAULT_BYP - Control Signal for Test MOde..........cocueeriiiiiieriiiieieeniieeieeseeeee e 810

17.2.2.7  CAMP_OUT - Clock Output from CAMP.........cccccorimiiiniiiineneneeeeseeee et 810

17.3  Memory Map/RegiSter DEfINItiON. .......ooutiriiriiiiiiiieii ettt sttt ettt sttt sb e e e eae 810
174  FUNCUHONAL DESCIIPUION. ¢ utteiitiiteeittette ettt ettt ettt ettt et et e sttt e bt e eabeeabtesabeesbteeabeesabeeabeesabeesabesabeeenbeenbeesabeasanesases 810
17.4.1 CAMP SUD-BIOCKS. ...ttt ettt ettt bbbttt b et b e 810
17.4.1.1 Main CLOCK AMPITIET. ....co.tiiieiiiiiiiieieietee ettt sttt sbe e 811

17.4.1.2 OULPUL BUITRT ...ttt sttt ettt e e e s 811

17.4.1.3 eVl SHITTET. ...ttt ettt sttt st e bt et s et e seenbeenteeneans 811

17.4.2 CAMP MOdES Of OPEIALION. ......eeutieuiiiieiieiteeiienitete ettt ettt sttt et ete bttt esteeatesbee bt et e eseesbeenteeatesaeenbeens 811
17.4.2.1 NOrMAl MOGE.......coiiiiiiiiiiiiiiiiiici e 811

17.4.2.2 POWET DOWIN MOGE......coouiiiiiiiiiiee ettt 811

17.4.2.3 TESEIMOTE. ....cniiiiiiiit e sttt 812

17.5 Initialization/Application INfOIMAtION. ......coiuiiiiiiiiiieiie ettt et st e st e bt et e st e sibeeaeesaees 812

Chapter 18
Clock Control Module (CCM)
L8.1  OVEIVIBW...uiiiiiiiiiii ittt e h e e a e h e e b e s 813
18.1.1 FEALUTES. ...ttt ettt e b e et e et e bt e s bt e et esabe e eate e bb e e bt e st e sareeenee s 813
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
22 Freescale Semiconductor, Inc.



h o
g |

Section Number Title Page
18.1.2 CCM BlOCK DIAGTAIMN....c..eiiiiiiiiiieeiiie ittt ettt ettt ettt e sb e st e st e sab e e sabeebee e baeenbeesabeesnbeens 814
18.2  FUNCHONAL DIESCIIPIION. 1...eeetiutieiietieite et tett ettt ettt ettt et etesa e e bt e st e st e eatesbeeaaeeseebeesee b e emseebeenbeeseenbeeneesbeenteeneenbeeneenseenes 816
18.2.1 CLOCK GENMETALION. ...ttt ettt sttt et ettt s e et 816
18.2.1.1 External Low Frequency Clock - CKIL.......cccooiiiiiiiiiiiiiieiieeeiteeee et 816

18.2.1.2  External High Frequency Clock - CKIH and internal oscillator.............ccccceerierieneeneneennee. 817

18.2.1.3 DPLL reference ClOCK. .......cccoiiiiiiiiiiiciciiieie e 817

18.2.1.4  CCM Internal Clock GEneration.............cccevuiiuiiiiiiiiiiiiiiiiieiesie st 817

18.2.1.4.1 DPLL Bypass ProCcedure..........c.coevueeriiiriinieinieeeenieeeieeecse e 820

18.2.1.4.2 SEEP LOZIC. ettt e e 820

18.2.1.4.3 DPLLC Reference Clock CONNECHVILY.....cccueeeriiieriieeniieniiieenieeeieeesiee e 820

18.2.1.4.4  DPLL ClOCK CRaNEE......cc.cvvuiieiiieiirieiiriiiei ettt 820

18.2.1.45  CCM_CLK_IGNITION.....c.cctriiriiiriiiniinieiinietnietnieereetreeeeee e 821

18.2.1.4.6 Reset Values for DPLLC...........ccccocoiiiiiiiiiiiiiiiicccccccee 822

18.2.1.47  CCM_CLK _ROOT_GEN.....ccottmiiimiiiniiiiiieieeitsetetse et 822

18.2.1.4.8 Initial Values Controlled by SJC.......cccccoviiiiiiiiiiiiiiiciiececeeeeee 829

18.2.1.4.9 Divider Change Handshake...........c.cccooviiiniiiniiiniiiiiieiiecceeesee e 830

18.2.1.4.10  CKIL Synchronizing to ipg_ClK.......cccerieiiiiinieiiiet e 833

18.2.1.4.11  Special Considerations for Configuring PERCLK..........ccccccocervinninninnnnne. 833

18.2.1.5 DPLL's Disabling / ENabIING.......c.ccoiiiiiiiiiiieieciie ettt st 834

18.2.1.6 Low Power Clock Gating Module (LPCG).......ccccoeiiieiiiiiieiiieeeee e 834

18.2.2 Creation of Sync Signal for IEEE_RTC ModULe.......c..cccueviiriiiiiniiiiiiiicieeieseeieetesie et 836
18.2.3 SYStEM ClOCKS COMMECIIVILY..ceuuviiiiiiiieitieeiteeite ettt ettt ettt ettt ettt e st e e bt e et e sabeesateeabeesnbeenaneebaeenbeenas 836
L824 bbbt h b b h bbbt bt b st b et b et b bbbt b et b e 843
18.2.5 DVES SUPPOTT.c.eititeeiteitetee ettt ettt ettt et sttt et e bt e st s bt e bt eatesaeesaesatenbeeaeenbeeaesaeen 844
18.2.5.1 ARM Clock Domain Frequency Shifti........cccccooiiiiiiiiiiiiiiiiieieeeeseeeee e 844

18.2.5.2  Peripheral Clock Domain Frequency Shift:..........cccocoiiiiiiiiiiiiiiieeceeeeeee e 846

18.2.5.3 Peripherals Restrictions in DVFS SCenario........cccccocevviiiiiiiiiiniiinienicieneceencececeies 851

18.2.5.4  CCM Handshake with the ESDCTL.......c.cccccoiiiiiiiiiiiieiicceeceee e 852

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc.

23



h o
g |

|
Section Number Title Page
18.2.6 POWET MOGES. ... e e e 852
18.2.6.1 RUN MOttt ettt ettt sttt st esbeeste bt enbeeeeenbeentenneans 852
18.2.6.2 WAt MOGE......viuiiiniiiiciiiciec ettt ettt 853
18.2.6.2.1 Wait Mode is Entered by the Following Procedure:...........ccoceevieniiieniennenns 853
18.2.6.2.2  Wait mode is Exited by the Following Procedure...........c.ccceouerieiiieniennne. 854
18.2.6.3 STOP MOGE.....c.eeniiiiiiete ettt et sttt st sae et bt sttt 855
18.2.6.3.1 Stop Mode is Entered by the Following Procedure:............cccccoovierniiennienn. 855
18.2.6.3.2 Stop Mode is Exited by the Following Procedure:............ccccooevienieniennne 857
18.2.6.3.3 PMIC Signal DesCIiption:......cc..coveruerierienierieniieieniesieetesitesie et nieees 859
18.2.6.4 LPMD Request from SRC (Reset CONLIOIIET)......cccueiiriieeriiiiiieiiiieriee et 860
18.2.6.5 Low Power Audio Playback Mode (LP-APM).......cccooiiiiiiiiiiieiieieeeieeeeeeeeee e 861
18.2.6.5.1 Low Power APM Mode Definition............ccccoevievienienieiiiiiiiniiieiicnceceenne 861
18.2.6.5.2 LP-APM Mode ReStrCtioNS. ......cc.oeuiiiiiiiiiiiiiieiiiiiciciciccccccce e 861
18.2.6.6  Recommendations for using low power consumption from CCM...........cccceevvireiienienenennen. 864
18.3  Programmable REZISIEIS. ... co.uiiitiiiiiiiieeitere ettt ettt et b ettt bt et e bt e sbe e bt e st sbee bt et e sbee e eaee 864
18.3.1 CCM Control Register (CCM_CCR)....oouuiiiiiiiieiiieiieeite sttt ettt ettt ettt e st e sieesabeesaaeeseeeas 866
18.3.2 CCM Control Divider Register (CCM_CCDR).......cooiiiiiiiieitieieeeeee ettt st 868
18.3.3 CCM Status REZISter (CCM_CSR)..c..cuiiiiieiiieiiiicictrtceesetsiet ettt 869
18.3.4 CCM Clock Swither Register (CCM_CCSR)......oouiieiiieiiieinceieeeeeeeeee et 870
18.3.5 CCM Arm Clock Root Register (CCM_CACRR)......cciiiiiiiiieieieee et 872
18.3.6 CCM Bus Clock Divider Register (CCM_CBCDR)......coociriiiiiiiiiiiiienienieteeteetestese et 873
18.3.7 CCM Bus Clock Multiplexer Register (CCM_CBCMR)......cc.cooiiiiiiiiiiiiiieiiieeee ettt 876
18.3.8 CCM Serial Clock Multiplexer Register 1 (CCM_CSCMRI).....ooiiiiiiiiiiiiiiiiie ittt 878
18.3.9 CCM Serial Clock Multiplexer Register 2 (CCM_CSCMR2)......cccoeiiiiiiniiniiiiiiiciiceeeeeieeee e 881
18.3.10  CCM Serial Clock Divider Register 1 (CCM_CSCDRI)......cccciiiiriiiiiieineieereeseeeeeeee e 884
18.3.11  CCM SSI1 Clock Divider Register (CCM_CSTCDR)....cc.ciiiriiiiiniiieinerieietsteeeeese e 887
18.3.12  CCM SSI2 Clock Divider Register (CCM_CS2CDR)....c.ccveimiiieiriiieiininieietneieeseereeeeereee e 888
18.3.13  CCM D1 Clock Divider Register (CCM_CDCDR).......cc.ccoviiiiieiriiieieineseeeeeeseseeeee e 890
18.3.14  CCM HSC Clock Divider Register (CCM_CHSCCDR).....c.ccueotriiriiieiinieinieieie et 892
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
24 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
18.3.15 CCM Serial Clock Divider Register 2 (CCM_CSCDR2).....cc.uoiiiiiiieieiiieeieeie ettt 893
18.3.16 CCM Serial Clock Divider Register 3 (CCM_CSCDR3).....coiiiiiiiiieiieeeeieeese e 895
18.3.17 CCM Serial Clock Divider Register 4 (CCM_CSCDRA).....cc.ooiiiiiiiniiiinieieeiesiieeeeseee et 895
18.3.18 CCM Divider Handshake In-Process Register (CCM_CDHIPR)........ccccooiiiiiiiiiniiiiiiiiicecceeeeee 897
18.3.19  CCM DVFS Control Register (CCM_CDCR)......cccceriruiriiiinieiirieiirieirieinieeieeieeeieeeitees ettt 899
18.3.20 CCM Low Power Control Register (CCM_CLPCR)........ccceiiiiiiiiiiiiiiiiiiieeieeeeeeceeee e 901
18.3.21 CCM Interrupt Status Register (CCM_CISR).....coiiiiiiiiiiiieieeee ettt 905
18.3.22  CCM Interrupt Mask Register (CCM_CIMR)......c..ccueiiiiiiiiiiiiiiiieieicieceeteteestesre e e 907
18.3.23  CCM Clock Output Source Register (CCM_CCOSR)....cueiviiriiiiiiiiiiiitiieseeeeete et 909
18.3.24  CCM General Purpose Register (CCM_CGPR)....c...ooiiiiiiiiiiiiiieiieseeeee ettt 912
18.3.25  CCM Clock Gating Register 0 (CCM_CCGRO)....c..couevueiiieieiiieieiieenteteeeseseteteeeteeeteeee et 913
18.3.26  CCM Clock Gating Register I (CCM_CCGRI)...cc.coviiiiiiiiiiiiienitcteeiteieeitete ettt 914
18.3.27  CCM Clock Gating Register 2 (CCM_CCGR2)........ccoeuirieiirieiiieiicineereesceeeeeeeeeeee e 915
18.3.28  CCM Clock Gating Register 3 (CCM_CCGR3)....c..coueviiiiiiieieieieiieestette ettt 916
18.3.29  CCM Clock Gating Register 4 (CCM_CCGRA)......cooiiiiriiiiiiiieniteieeitete ettt 917
18.3.30  CCM Clock Gating Register 5 (CCM_CCGRS)......c.ccvvuiieiiieiieiicircieerceeeeee e 919
18.3.31 CCM Clock Gating Register 6 (CCM_CCGRO).......co.ccueiiiiiiiiieiiieerteeestesteseeteeeeeeeretee et 920
18.3.32  CCM Clock Gating Register 7 (CCM_CCGRT)...cc.uerueiiiriiiinieiiesiteieeiteieeitesie ettt 921
18.3.33 CCM Module Enable Overide Register (CCM_CMEOR)..........coiiiiiiiiniiiiiieiiieeieeseesiee et 923
Chapter 19
Configurable Serial Peripheral Interface (CSPI)

LO.1 OVEIVIBW...uiiiiiiiiiie ettt a e s et ea e b e b ea e b ne e e n e b s en b e 927
19.1.1 FEALUTES. ..ottt ettt bttt e bt e s bt e e bt e st e sat e e bt e e bt e st e e eareennae s 928

19.1.2 MOAES ANA OPETALIONS. .....eutietitieteete ettt sttt ettt ettt e bt et et e eatesbtesbeesbeeteeatesbeesbee bt et e esbeeabesanenaees 928

19.2 EXEEINAL STZNALS. .. ..iiiiiiiiiiiiiteiteet ettt ettt e st e a e e bt e e bt e eab e e s abeebee e b e e esbeesabeesabeeabeesa bt e eabeenbbeeneeeabes 929
19.3  FUNCtIONAl DESCTIPLION. ....cuetiiitititetetetet ettt ettt ettt ettt et e b et e b e bt e aeebe bt s bt sa e b e e bt saeere b e 930
19.3.1 OPCIALNG IMOAES......cetiiiiiiieiteit ettt ettt ettt s b bt e e s bt et s bt e bt ea e s bt esbe s bt e beeanenbeens 931
19.3.1.1 MaASEEr MOME......cuiiiiiiiiiiiiiicii e 931

19.3.1.2 S1AVE IMOMEL. ...ttt ettt ettt et e bttt et et e bt e e b e nbe et et eaee 932

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
Freescale Semiconductor, Inc. 25



h o
g |

|
Section Number Title Page
19.3.2 LOW POWET IMOMES.......couiiiiiiiiiiiii it 932

19.3.3 OPETALIONS. ...ttt ettt ettt ettt ettt et ettt ettt e b s et et e bt sa e et e e bt eae bt bt eateat e st eae et et et e s et et enae st eenenee 932
19.3.3.1 Typical Master IMOE........coouiriiriiiiiiiiteettee ettt ettt ettt et et e b e 932

19.3.3.1.1 Master Mode with SPI_RDY ........ccooiiiiiiiiiiiniiieiereeeeeeeeeeees 933

19.3.3.1.2 Master Mode with Wait States.........ccoveeeeririenieierieeieee e 935

19.3.3.1.3 Master Mode with SSCTL Control...........cccoeveiiniiniiiiininiiiniienenceeene 935

19.3.3.1.4  Master Mode with Phase Control.............cccccooiiiiiiiiiiiiniiiiiiiie, 937

19332 Typical SIave MOdE.....c.coueiuieiiiiiiiinitiietee ettt sttt 937

19.34 CLOCKS .ttt ettt ettt bbbttt a bbbt b et nes 938

19.3.5 RESEL. ..t ettt 939

19.3.6 TIEETTUPES. ...t a e e 939

19.3.7 DIMA ettt et b et a et et 940

19.3.8 BYLE OTAET ...ttt ettt et e a e e et e s ab e e bt e s ab e e st e e bt e s ab e e bt e e bt e eabeebeeebeenaae s 941

L R V18 Y215 10 | OO 941
1O.5  APPIICALIONS. ...eueenieitiieeie ettt ettt ettt et h et a e s bt et e at e s bt e bt eb e e s bt eat e e bt e sb e e st e e bt e bt eat e ebeena e e st bt et eat e b et eaee 942
19.6  Programmable REGISETS. .....cuuiiiiiiiiiiieiiie ittt ettt ettt sat et e e et e s bt e ettt e bt e esbeesab e e sabeeabeesabeesabeessseanseesases 944
19.6.1 Receive Data Register (CSPI_RXDATA). ...ttt ettt s 944

19.6.2 Transmit Data Register (CSPI_TXDATA)......cootirtiiiiereiientee ettt sttt 945

19.6.3 Control Register (CSPI_CONREG).......ccocotriiiriiiiiieiieeeetteteee sttt 946

19.6.4 Interrupt Control Register (CSPI_CSPI_INTREG).......ccooiiiiiiiiiiee ettt 949

19.6.5 DMA Control Register (CSPI_CSPI_DMAREG).....c..ccccoeviimiiiiiiiniiiieieetesiteieeestee et 950

19.6.6 Status Register (CSPI_CSPI_STATREG).......ccecirteiiiiiineieiiceeeee et 951

19.6.7 Sample Period Control Register (CSPI_PERIODREG)........cc.cccoevtriiiiriiniiniininieeceeieene e 952

19.6.8 Test Control Register (CSPI_TESTREG).......ccccoctertiiiniiiiiiinieeet ettt 953

Chapter 20
Central Security Unit (CSU)

20,1 OVEIVIBW...uiiiiiiieiieiieitet ettt st st s h ettt ettt et ekttt ekt e st e a e h e bbbt b e a e h e b s ea b st 955
20.2 FRAIUIES. ...ttt ettt e b b e h b e h b e eh b et b e st a e e 955

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

26 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
20.3  FUNCHONAL DESCIIPION. ....tteiutieiitiiieeite ettt ettt ettt ettt bt e eat e e bt e e ab e e bte s abeesbteeabeeeabeenbeeeabeesabeenbeesabeebeesabeenneeenses 956

20.3.1 Peripheral ACCESS POLICY .....ccocuiiiiiiiicieieieeeeec ettt 956

Chapter 21
DPLL Controller (DPLLC)

B B B O )5 7 (2O OO 959
21.1.1 FEALUIE DESCIIPIION. c.. vttt ettt ettt b ettt ettt b e b et e s bt e bt et s bt e nbeesbesbeenbeenaesaeen 960

21.1.2 MOAES ANA OPETAON. .....eieiieeiieiiieeite ettt ettt et e et e e s bt et te e bt e eabeesabeesabeenbeesabeesaseebbeenseesabeesaseesnenn 960

21.2 Functional DESCIIPLION. ....c.covirtitiriititentetet ettt ettt ettt ettt et a et eae bbbt b bt sae b b saeene b e 960
21.2.1 OPEIALNG IMOAES......cetiiieiiieiieie ettt ettt ettt s bt et s bt e s bt et s bt et e ea e s bt esbesbe e beeanenbeens 961
21.2.1.1 NOrMAal MOGE......coiiiiiiiiiiiiiiiiiiii e 961

21.2.1.2  DPLL DeSENSE MOME.....cc.eeeuiiiieiieieeiieitteie ettt ettt ettt sttt et e et e be et e st et eneeeneenneans 961

21.2.1.3 DVES Support: HES MOE......cooeiiiiiiiiiiiiieiieseee ettt 963

21.2.2 (0015 2151071 RSOOSR PRROPRUPRRRTPINt 963
21.2.2.1  DPLLC_DP_CTL, DPLLC_DP_OP, DPLLC_DP_MFD Register Update............cceeuenne.. 963

21222 DP_MFN Re@iSter UPAte........cocueriieriiiiiniiniieieiiesiterieee sttt sttt ettt 964

21.2.2.3 Multiple Options for DPLL CONtrol..........c.covvieiiiiiiieiiieiiieeicerieeeiee st 965

21.2.24  Calculating the OUtput FIEQUENCY........cccueviiiiiriiriniiieiieniceeeeeee et 966

21.3  Programmable REZISETS. .....co.eiuiiiiriiiiiiieieete ettt ettt ettt ettt ettt sb e et eb e s ettt s bt e sa e et e bt e bt et ebeesbee et eaee 966
21.3.1 DPLLC Memory Map/Register Definition..........ccocueeiiiiriiiiiiiiieeite ettt ettt sttt e n 966
21.31.1 DPLLC Control Register (DPLLCX_CTL)....c.cccieiieiiiieiieeeeeseeeeeeeeee et 969

21.31.2 DPLLC Configuration Register (DPLLCx_CONFIG)......c..cccceeviimieniiniiniinieniciieeieeies 972

21.31.3 DPLLC Operation Register (DPLLCX_OP).......cooiiiiiiiiiiiiiiieiieceeeeeeeee e 973

21314 DPLLC Multiplication Factor Denominator Register (DPLLCx_MFD)........ccccccecvevenennenn. 974

21.31.5 DPLLC Multiplication Factor Numerator Register (DPLLCx_MFN).........ccccccevciinieencen. 975

21.31.6 DPLLC Multiplication Factor Numerator PLUS/MINUS Registers (DPLLCx_MFNn)...... 976

21.31.7 DPLLC High Frequency Support, Operation Register (DPLLCx_HFS_OP)..........c.c..c....... 977

21.31.8 DPLLC High Frequency Support Multiplication Factor Denominator Register
(DPLLCX_HES_MFED)......ooiiiiiiiiiieiinieineeseereeetet ettt 978

21.31.9 DPLLC High Frequency Support Multiplication Factor Numerator Register
(DPLLCx_HFS_MEFEN)...ccocotiitiiniiniiineieneereeneeeteeeree e nme

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 27



h o
g |

|
Section Number Title Page
21.31.10  DPLLC Multiplication Factor Numerator Toggle Control Register
(DPLLCX_MFEN_TOGO)....cc.ccttttrteiiriiieiinieieitstei ettt ettt ettt 979
21.31.11  DPLLC Desense Status Register (DPLLCX_DESTAT).....ccccoctiriinieniinieiiiieeieeeeeeeiene 981
Chapter 22
Dynamic Voltage and Frequency Scaling Core (DVFSC)
22,1 INEFOQUCTION «.oviiiiiiiiiieii ittt ettt ettt ekttt et e bt e bt e bt et e beeaeebeeb e saeeue b e sueeae s 983
22.1.1 OVEIVIBW ...ttt s e b st b e st b e et st s eaeene e 983
22.1.2 FRALUTES. ...ttt e b e ettt et e s bt e bt e ettt sabe e eate e b et e bt e st e e sareeenae s 984
22.2  Functional Description of DVES Load Tracking.........coceviiiiriiiiniieiinieieeeeieetee ettt sttt 985
22.3  Component BIOCKS DESCIIPHION. .....ciittiiiiiriitiiie ettt ettt ettt ettt et sab e st e e bt e sabeeenbeesateesabeenbeesabeesaseenbbeeseenases 985
22.3.1 AVES_StAD_SIMPL BIOCK. ...ttt et ettt st e bt et e bt et ene e beentenneans 985
22.3.2 AVES_SIZ WE BIOCK ..c.ciiiiiiiiieiiteee ettt ettt et et ettt s en 985
22.3.3 AVES_PIE_aVE BIOCK ...ttt ettt ettt s be e e st e e sabeesabeesabee e 986
22.3.4 LA £ (6 B T s 1 51 (Y] ST URN 989
22.3.5 AVES_emMa_aVE BIOCK....cuiiiiiiiiiiiie ettt 989
22.3.6 AVES_threS_CP BIOCK. ... oottt ettt ettt et sttt e st e bt e aneeneee 993
22.3.7 AVES_threSh_COUNT BIOCK.......iiiiiiiiiiii ittt e ee e e e s et e e e s e eaaaeeeseesasaeseeesannes 994
22.3.8 Load Tracking Buffer REZISOI......c..covuiiiiiiiriiiieieceet ettt 995
22.3.9 Frequency Pattern GENETALOT........eevuiiiiiiiiieeiiteeeiee ettt ettt ettt e st e st e st e s bt e eabeesbeeeabeesbaeensee s 996
22.4  DVFS Output Event/interrupt CONfIGUIATION. .......cc.evuertirtiiiieieieieteicettee ettt sttt sttt ettt saeeae e e 997
22.4.1 TIERITUPES ..ttt ettt et b et e h e bt et e bt e bt et e bt sb e et eat e e bt et e eateebe et e et ea e e b enn 997
22.5 Initialization INfOrMAtioN...........occoiiiiiiiiiiiiii e e e 997
22,6 Programmable REISTETS. .....coeiiiiiiiiiitiieietetetete ettt sttt sttt ettt ettt ettt et a et et ae st be e ae b 998
22.6.1 DVFSC Thresholds (DVESC_THRS)....c..ccoeiiriiiiiieinieniinteetsetee ettt 999
22.6.2 DVFSC Counters thresholds (DVFSC_COUN)......c.ccccoiiriiiiiieinenietreeee et 999
22.6.3 DVEFSC general purpose bits weight (DVESC_SIG1).....ccoiiiiiiiiiei ettt 1000
22.6.4 DVEFSC general purpose bits weight (DVESC_SIGO)........cccceviriiniiiiiieniiienteceiceeeseeeee e 1001
22.6.5 DVFSC general purpose bit 0 weight counter (DVESC_GPCO)......ccc.cooviiiiiiniiiiniiiiieiniiereeeeeeeeen 1002
22.6.6 DVEFSC general purpose bit 1 weight counter (DVFSC_GPC1)....c..cooiiiiiiiiiiiiiieeeeceeeeee e 1003
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
28 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
22.6.7 DVFSC general purpose bits enables (DVEFSC_GPBT)......ccocuiiriiiiiiiiiiieieeeceeeee e 1004

22.6.8 DVFSC EMAC settings (DVESC_EMAQ)......ccciriiriiniineienietetest ettt sttt sttt 1005

22.6.9 DVEFSC Control (DVEFSC_CINTR)...c..coueiriiiiiniiietntetet ettt sttt sttt 1005
22.6.10  DVFSC Load Tracking Register 0, portion O (DVFSC_LTRO_0).....ccccceimiiiiiiiniiiniieeiceieeiee e 1008
22.6.11 DVEFSC Load Tracking Register 0, portion 1 (DVFSC_LTRO_1)..cccceiiiiiiiiieiieiieieie e 1009
22.6.12 DVEFSC Load Tracking Register 1, portion 0 (DVFSC_LTRI_0)..cccccoocviviiiiiniiniiniiiiciicnieeeecneeeen 1010
22.6.13  DVEFS Load Tracking Register 3, portion 1 (DVFSC_LTRI_1).cccccceiiiiiniiniiiininieeciecececeeen 1011
22.6.14  DVFSC pattern 0 length (DVESC_PTO)......ccueiiimiiiiiiiieiriteeeee ettt 1011
22.6.15  DVEFSC pattern 1 length (DVESC_PT 1) ..coouiiiiiiiiiiiiiiiieie ettt 1012
22.6.16  DVFSC pattern 2 length (DVESC_PT2)......cccoiiiiiiiiiiieiceeceeee et 1013
22.6.17  DVFSC pattern 3 length (DVESC_PT3)...cc.ooiiiiiiiiiiniierieetee ettt 1013

Chapter 23
Dynamic Voltage and Frequency Scaling for Peripherals (DVFSP)

B T B Vi (o6 1117 510 )3 OO PR RPSUS TR 1015
23.1.1 OVETVIEW. ..ottt ettt s b et b et s st be s a et b e sa et besae et e b e 1015

23.1.2 FRATUTES....c.oiiiiii et 1017

23.2  Functional Description of DVFSP Core Load Tracking.........ccceoieierieiinieienieeie st 1018
23.3  Component BIOCKS DESCIIPIION ....couviiuiiriiiiiriienieiieitesitete ettt ettt ettt ettt st e et et sbte bt et sbte bt e et ebeesbeeeeenee 1018
23.3.1 AVES_StAD_SIMPL BIOCK.......eiiiiiiiiiiiiecee ettt ettt ettt et be e st e e sabeenbee e 1018

23.3.2 AVES_SIZWE BLIOCK ...ttt ettt et ettt ettt et e sttt e et e besneebesneens 1019

23.3.3 AVES_Pre_av@ BIOCK......coouiiiiiiiiiiiteee ettt et sttt ettt 1019

2334 AVES_1d_add BLOCK. ....cecuiiiieiiiiiciice e e 1020

23.3.5 AVES_eMa_aVE BIOCK....ouiiiiiiieit ettt ettt saeen 1021

23.3.6 AVES_thres_CmP BIOCK....c..coiuiiiiiiiiiiiee ettt ettt st st 1025

23.3.7 dvfs_thresh_count BIOCK..........cccoiiiiiiiiiiiiiii e 1026

23.3.8 Load Tracking Buffer REZISEI.........coouiiiiiiiiieiieieee ettt ettt e eaeas 1026

23.4  DVFSP Output Event/Interrupt CONfigUIAtION. ......cccuevtirtiiiiiriiniieieeieeiierttee ettt st 1027
23.4.1 0311w AL o OO O OO UPRR PRIt 1027

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 29



h o
g |

Section Number Title Page
23.5  Programmable REGISIEIS. .....c.uiiiuiiiiieiieeiie ettt ettt ettt ettt e sttt et e et ee st e e s ab e e bbeeabeesabeesabeebteebeesabeesabeenaeenates 1027
23.5.1 DVESP Load Tracking Register O (DVFSP_LTRO).....cc.coiiiiiiiiiiieieeeee e 1028
23.5.2 DVESP Load Tracking Register 1 (DVEFSP_LTRI).c..cccoiiiiiiiiiiiiiiiieeceeeeeeeeseeeseee s 1030
23.5.3 DVFSP Load Tracking Register 2 (DVEFSP_LTR2)......cccutiiiiiiiiieiieeie ettt 1031
23.5.4 DVESP Load Tracking Register 3 (DVFSP_LTR3).....ccoiiiiiiiiieeeeeee et 1032
23.5.5 LTBRO (DVESP_LTBRO).....ceeiiiieiirieiitintctneeee ettt sttt sttt 1032
23.5.6 LTBRI (DVESP_LTBRI) ..ottt sttt 1033
23.5.7 PMCRO (DVESP_PMCRO)....c.cetitiitiiitinieteiese ettt sttt sttt ettt 1034
23.5.8 PMCRI (DVESP_PMCRI ..ottt sttt sttt sttt 1036
Chapter 24
Enhanced Configurable SPI (ECSPI)
241 OVEIVIBW...uiiiiiiiiiiieitet ettt st a et b ettt etk et et ekttt et e a bt e a e bt b e e a e e bt b e ea b b sa s 1037
24.1.1 FRATUTES....c.oiiiiii e 1038
24.1.2 MOAES ANA OPETALIONS. .....eeeeeeetietiete et et etee et e rte et et eate et e e st e enteeabeemteeseesaeesseenseenseeneessee st enseenseensesneenneas 1038
242 EXIEINAL STZNALS...coueiiiiiitiiiiiietete ettt ettt et ettt h e h et et h e a et ebe e bttt ebe e b e e eaee 1039
24.3  FUNCHONAL DESCIIPION. .eutteeittiiieiiieeitt ettt ettt ettt et sb e et eeat e e b e e e ab e e bt e e bt esate e beeeabeebbeeabeesabeeabeesabeebeesabeenanesnses 1040
24.3.1 I N 3 Y (o a <SSO PRPRRRI 1041
24.3.2 SIAVE MOE.......ciiiiiiiiiiiiie ettt e st 1041
24.3.3 Hardware Trig@er (HT) MOE.......coouiiiiiiiiiiieeiteie ettt ettt st ettt e be e st s e s eaees 1042
24.3.4 LOW POWET IMOAES. ...ttt ettt ettt ettt e a et e bt e a e ebe e be et e enteebeenbeenbeenneeneas 1042
24.3.5 OPCTALIONS ..ttt sb ettt st s bt et ebtesb e et eh e e s bt et ea e e eb e et e e bt e sb e et e eateeb e et e esteebae bt entesanenbeens 1042
24.3.5.1 Typical Master MOE. .....ccoviiriiiiiiiiieeiee ettt et ettt st et sbaeeaee s 1042
24.3.5.1.1 Master Mode with SPI_RDY .....cc.ccoriiiiiniiiniiiriiieetrcee s 1043
24.3.5.1.2 Master Mode with Wait States..........cceceveriniinienieniiiiiieiccieeeeec e 1045
243513 Master Mode with SS_CTL[3:0] Control..............ccooveviiuvieeeeeeeeicirieeeeeeeeenns 1045
243514 Master Mode with Phase CONtrol...........cccoeveeviiiiiniinienieeieeecee e 1046
24.3.52  Typical SIaAVE MOME.....cccueiiiriiiiiiiiiieiieeitet ettt sttt ettt sttt st 1047
24.3.6 CLOCKS ..ttt ettt ns 1048
24.3.7 RESEE. .ttt b bbb bbbt bt bbb bbbt b e 1048

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

30

Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
24.3.8 3311 a1 o OO OO PSPPI UPPRUPROUPRRTPINt 1049
2439 DIMIA ettt bbbt bt h et b e bt b et b et b et et b et b et 1050
243,10 BYLE OIAeTccuuiiiieiiiieiiteie ettt et ettt b et e b ettt b et sh e bt et sh et satesbe e b saeen 1051

244 INTHANIZATION. ...c.oiiiiiiiiiiii e s 1051
B T N o) 3] F(e%: 15 o) 1 LTRSS 1052
24.6  Programmable REZISIEIS. .....couiiiiriiiiiiiieieiie ittt et sttt et st b e et sttt eat e bt e et et e sae et e e sbee e 1053
24.6.1 Receive Data Register (ECSPIX_RXDATA)....cocttiiiiieteeeeteeeese ettt et 1054
24.6.2 Transmit Data Register (ECSPLX_TXDATA)....cc.totiieeiieteetiete ettt ettt st snens 1055
24.6.3 Control Register (ECSPIX_CONREG).........coctiriiriiiiiiiirieiet ettt ettt 1056
24.6.4 Config Register (ECSPIX_CONFIGREG).......ccccceceitriiiriiieiniiieinceeteee e 1058
24.6.5 Interrupt Control Register (ECSPIX_INTREG).......cccoooiiiiiiiiiiiiieiieeee et 1060

24.6.6 DMA Control Register (ECSPIX_DMAREGQG).........coceitiiiiiiiienieniteeet ettt 1061
24.6.7 Status Register (ECSPIX_STATREG).......c.ccccotriiiiiriiiiiiieieceeseee e 1063
24.6.8 Sample Period Control Register (ECSPLx_PERIODREG).........cccceoiiiiiiiiieiiiereet e 1064
24.6.9 Test Control Register (ECSPIXx_TESTREG).........ccccoiiiiiniiniiiiieeieeteetest et 1065
24.6.10  Message Data Register (ECSPIX_MSGDATA)...cc..toiitiiieiieiiteeiteste ettt sttt st s n 1066
Chapter 25
External Interface Module (EIM)
25,1 OVEIVIBW...uiiiiiiiiiicii ettt a e a e s a e e 1068
25.2  FALUIES. ¢ ettt ettt ettt etttk e e et e bt e st e et e ea bt e st e bt e a b e e st ea bt ee s e b e e a bt eR e e bt ea bt ekt ekt en e ekt en bt en e e bt enteeh e et e eneeeheenbeeneenaeenee 1069
25.3  MOAES OF OPETALION. ... ..eoueiiieniieitieiiente ettt ettt ettt et e bt eat e ebt e bt et eateeb b e bt es bt estesbeesbeemaeeatesbee bt emaesbtesbeenaeestesbeenbeenneenee 1069
25.3.1 ASYNCRIONOUS IMOGE......cc.uiiiiiiiiitiiieetee ettt ettt ettt s bt e st e b et et e eabeeesbeesabeesabeesateesaseenseen 1070
25.3.2 Asynchronous Page Read MOdE...........couiiiiiiiiiieieeieee ettt et 1070
2533 Multiplexed Address/Data IMOAE........cooueiuiriiriiiiniiiteie ettt ettt ettt ettt sttt et st sbe b saees 1070
25.3.4 BUrst CoCK MO ........c..oouiiiiiiiiiiiiiicc e e 1071
25.3.5 LOW POWET MOAES. ...ttt ettt ettt ettt e ae et e bt et eea e e bt e bt et e eseenbeenbeenneeneas 1072
25.3.6 BOOt MOME.......coeiiiiiiiieieteece ettt e 1072
254 EXternal Signal DESCIIPION. ...co.utiiiiiiiieiiieiieeete ettt ettt ettt e bt et e st e e st e e abe e baeesbeesabeesabeenbeesbeesabeensseeseesases 1072
25.4.1 STNALS OVEIVIEW.....etiiiieiit ettt ettt ettt ettt et e et e e bt ea e et e et e eneeeaee et e e b e eneeesee bt anteentenseanseenseeneanseans 1072
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
Freescale Semiconductor, Inc. 31



h o
g |

Section Number Title Page
254.2 Detailed Signal DESCIIPHOMNS ....ccuveiitiiiiieriiteiieeie ettt et sttt et e st e e bt e sabeesbaeebeesaee e bt e sabeenbaesseenanen 1073

2543 Other Important Block I/O Signals Internal to the SOC.........ccociiiiiiiiinieieeeeeeee e 1074

25.5  Chip Select MEMOTIY IMIAP.....coouiiiiriiiiieiteiteete ettt ettt ettt et sb et b bt et sb e et ea e sb e et e e bt e bt et e sbeenaeenee 1075
25.6  FUNCHONAL DESCIIPION. .eutteiitieiiteiieeitt ettt ettt ettt ettt ettt et esat e e b e eab e e bte e bt esateeabeeeabeenbeeeabeesabeeabeesnbeebeesabeenaneenses 1075
25.6.1 L3 1073 < J OO OSSPSR PSRRI 1075

25.6.2 Bus Sizing CONfIGUIATION. ...c..eeruiiiiiiiiiritete ettt ettt ettt et s e b et sbe et eanesbeens 1076
25.6.2.1 8 BIT PORT SUPPORT ........coooiiiiiiiiiiicieiceeree et 1076

25.6.2.1.1 MOTOROLA 68000........ccceuirieiiriiieiinieiirieieiesieitsieteiesee et 1076

25.6.2.1.2  INTEL 386. ittt ettt 1077

25.6.3 EIM Operational MOAES. .......coouiiiiiiiieeiienite ettt sttt ettt et e st et e st e ebeesateebaesateenbeesabeenseenes 1077

25.6.4 Burst Mode (Synchronous) Memory OPEration............cc.eecueeuereeriereerieniienieenieenteeneeeneeeeesneeeeeesneesseesneas 1077

25.6.5 Burst Clock DiviSOT (BCD).....cuuviiiiiiieeiiie ettt ettt e e et e e et e e eatae e etaeeeeaseeesasseeeareeean 1078

25.6.6 Burst CLOCK Start (BOCS)....c.oouiiiiiiiicicee et 1079

25.6.7 Multiplexed Address/Data MOde SUPPOIT........cc.eeveriiriiririeieienientinie ettt sttt et s eseenennens 1079

25.6.8 Mixed Master/Memory Burst Modes SUPPOIT......ccc.eiieriiriiiiniiniiieeieettesieete ettt 1079

25.6.9 AXT (Master) Bus CYCIES SUPPOTL.....couiiiiieiiieiiierite ettt ettt ettt st s e sibeesite st e e sbeesabeesaseenaee s 1080
25.6.10 WAIT_B Signal, RWSC and WWSC bit fields USage........cceeruirierieiiiiieniieie et 1082
25.6.11 IPS Re@IStEr INTEITACE. ......eeutieiiiiiiiieiect ettt et ettt e ae et st ea 1082
25.6.12 MRS Set fOr PSRAM.......cuiiiiiiiiiiiieiceree ettt 1083
25.6.13  EIM ACCESS TEIMNAION ...uveeutieuiieiietietieteeitestte st ettt site st e bt esteeatesaeesaeenteeneeeseesbeanseenteeneesbeenseensesneennean 1083
25.6.14  EITOr CONAILIONS. .. .eouiiuiiiiiiiiiiitiitiite sttt ettt ettt e b e eb e sae b ebesaeen b e 1083
25.6.15  DTACK MOGE.......cuiiiiiiiiiietiieteeeeeet ettt ettt nens 1084
25.6.16 RDY_INT SigNal S INTEITUPL......eeuiitieiieiiietietteie ettt ettt ettt ettt et et sb e e e eateeseenbeebesneesbeenseeneesneas 1084
25.6.17  RDY_INT Signal as Ready After Reset Indication...........cocceveevuiiiiiiiiniiniinieniencencecee e 1085
25.6.18  EIM_GRANT /EIM_BUSY Handshake DesCIiption..........ccceruiiriieriiieiiiieniienieesiiee e 1085
25.6.19  LPMD /LPACK Handshake DesCription.........c..coeoeririirineninenieieeeieeeeie ettt 1085
25.60.20  ENAIANNESS. . .eouiiiiiiiiiiieiteetieie ettt b e e bbb st st 1086
25.6.21 SEEODE STZNAL USE....iiiiieiieeiiieite ettt et st e st e bt e st e e s bt e e bt e sttt e bt e sabeesbbe e bt e sateenabesnbeens 1087

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

32

Freescale Semiconductor, Inc.



h o
g |

Section Number Title Page
25.7  Initialization INfOrMAtioN.........ccocciiiiiiiiiiiiiii e e e 1087
25.7.1 Booting fTOM EIM......ooiiiiiiie ittt ettt h et e bt e a et ea e e se et eae e bt enteeae et eneenaeeneas 1087

25.8  APPLICALION NOTE.....eoutiiiiiieitietiete ettt ettt ettt e b et a e be et b b e bt e et sb e et e eb b e bt ea bt et s et e ea b e bt et e ebe e bt entesbeeaeenee 1088
25.8.1 Access t0 AMD Flash........ccooiiiiiiiiiii e 1088
25.8.1.1 AMD Flash Asynchronous Mode COnfiguration.............ccecuereeriieienieneesieeiesieenieee e 1088

25.8.1.2  AMD Flash ULIEY....c.ooueirinieiniiieirieicreetnet ettt ettt 1089

25.8.2 Access 10 INtel SDley FIash.......couiiiiiiiiiiiie ettt et en 1089
25.8.2.1 Intel Sibley Flash Asynchronous Mode Configuration............c..ceeeeeveruerreiecieneeenenenennene 1090

25.8.2.2  Intel Sibley Flash Synchronous Mode Configuration...........ccocceveeuirieneenienieneenienienieniens 1090

25.8.2.3  Intel Sibley Flash UL ......cc.coviiirieiiiiiiicinceeeeeeeeeee e 1090

25.8.3 ACCESS 10 IMDIOC DEVICL. ...ttt sttt ettt ettt ettt sttt ettt e be et e sbeebeeseesaeenaesseesbeenbesneesaeenaesaeas 1091
25.8.3.1 MDOC DEVICE BOOL......cuiiiiiiiiiiiiiiciciciccee et 1091

25.8.3.2 MDOC Device Asynchronous Mode Configuration.............ccovveerniieeenieeniiennieeeniee e 1091

25.8.3.3  MDOC DEVICe ULIILY...cveuireiiriiieiirieieiiieiist ettt ettt sttt 1091

25.8.4 Access t0 MICTON PSRAM ....c.ooiiiiiiiiiiiicee et 1091
25.8.4.1 Micron PSRAM Asynchronous Mode Configuration.............occeevvueeeriieinieennieennieeenieeee 1091

25.8.4.2  Micron PSRAM Synchronous Mode Configuration.............cccoecuerenienienenenenenenenenrennene 1092

25.8.5 Access to Samsung ONENAND .....coc.iiiiiiiii ettt sttt ettt st e e eaeeas 1092
25.8.5.1 Samsung ONENAND BOOL......cccuiiiiiiiieiiieeieert ettt sttt e sabeeaee s 1092

25.8.5.2  Samsung OneNAND Asynchronous Mode Configuration.............ceccecueevevieneneneneencnnennenn. 1093

25853 Samsung OneNAND Synchronous Mode Configuration.........c..cocuerverierienienieneennennenan 1093

25.8.5.4 Samsung ONENAND ULHIEY....cccueiiuieiiiieiieeiieeee ettt ettt s bae e s 1093

25.8.6 Access 10 Samsung UtRAM ... 1094
25.8.6.1 Samsung UtRAM Asynchronous Mode Configuration.........c..ccocuereereenieneenieenennennieneenans 1094

25.8.6.2 Samsung UtRAM Synchronous Mode Configuration.............ccocceeerueeriieeinieenieesnieeenieenneenn 1094

25.8.7 Access to SPAnSIoN FLash .......ccooiiiiiiiiii e 1094
25.8.7.1 Spansion Flash Asynchronous Mode Configuration.........cc.cceeveriernieenieneenieneeeieeieeneees 1094

25.8.7.2 Spansion Flash Synchronous Mode Configuration..............coccueeveeriienieniieenieenieeiie e 1095

25.8.7.3 Spansion FIash UGIEY.......cooiioiiiiiiiieie et 1095

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 33



h o
g |

|
Section Number Title Page
25.8.8 Eo R 0T LA D o) 010 ) 4 AU OO USSP P RO PPORUPRRRPR 1096

25.9 Booting from OneNAND and NOR FIash deVICES.........ccceeeririririniniinieniieienie sttt sttt 1097
25.9.1 Asynchronous Read Memory Accesses Timing Diagram...........ccccceveeiiriiniinienieenenienicnieneeneeneeiens 1097

259.2 Asynchronous Write Memory Accesses Timing Diagram.........c.cooceeeviieinieeniieniiieniieeieeeeeseee e 1098
25.9.3 Asynchronous Read/Write Memory Accesses Timing Diagram..........cocceeeeevieiiiniininininiineeiercciennens 1099

2594 Asynchronous Read/Write Using RAL, WAL and CSREC.........cccocoiiiiiiniiiiiiiiiiceteeeeeeiee 1101
25.9.5 Consecutive Asynchronous Write Memory Accesses Timing Diagram............ccceeevveerniiennieeinieennneenns 1102

25.9.6 Consecutive Asynchronous Read Memory Accesses Timing Diagram...........ccccceveeeveniriencnienieneneenn. 1105

25.9.7 ASYNC. PAZE MOAE ACCESS...c.vveiieniiiiieiiteieeie sttt ettt ettt ettt et et ettt sbt et eat e s bt e bt eabesbe e bt eabeeaeenbeens 1107

25.9.8 DTACK M0Ode - AXI SINGIE ACCESS...ceuvieiiieieiiitiieeitte st et ste et ete et e st esbeesabeesatesiteesbeesabesbeesabeenseenns 1108

25.9.9 DTACK Mode - AXI SiNZIe WIItE ACCESS..c..eeuteuretiriiriiriieieientinie ettt st ese et sre et enesae st saeenennens 1111
25.9.10  DTACK Mode - AXT BUISE ACCESS....ccueeuiiuiiiiiiieiiiieiiieite sttt ettt ettt st et 1112
25.10 Programmable REGISIEIS. .....c.utiiuiiiiieriiiiiie ettt ettt ettt st et b e e bt esat e e st e eabee st e e sbeebbeesbeesabeesabeenbeeeabaesabeesabeeseenanes 1114
25.10.1  EIM Memory Map/Register Definition. .........cc.eeiieriiirieeiieieeiiestieteeie ettt eeee e 1114
25.101.1  Chip Select n General Configuration Register 1 (EIM_CSnGCRI1)......cccccvevvienvincninncnnne 1116

25.101.2  Chip Select n General Configuration Register 2 (EIM_CSnGCR2).........ccocvvvveviiiniennennne. 1120

25.101.3  Chip Select n Read Configuration Register 1 (EIM_CSnRCRI)......cccccceeiiiniiiieiiinene 1122

25.101.4  Chip Select n Read Configuration Register 2 (EIM_CSnRCR2)........cccccevveniiiviniienicnnens 1124

25.101.5  Chip Select n Write Configuration Register 1 (EIM_CSAWCRI1).....ccccoevviiiiniiiiniiiiieens 1126

25.101.6  Chip Select n Write Configuration Register 2 (EIM_CSnWCR2).....cc.cocevcviviriininicienenn 1129

25.101.7  EIM Configuration Register (EIM_WOCR).......cccceoviiriiriiiiiniiiieiicicceeeeeee e 1129

25.101.8  EIM IP Access Register (EIM_WIAR).......cocoiiiiiiiiiiiiiie et 1131

25.101.9  Error Address Register (EIM_EAR)......cc.cooiiiiiiiiiiieieeeeeeeee e 1132

Chapter 26
Enhanced Periodic Interrupt Timer (EPIT)

B T B O 15 7 (OO OO 1134
26.1.1 FRALUTES.....eeeeee et ettt et et ettt ettt a e sa e 1134

26.1.2 MOAES ANA OPETAIONS. ...eeueeeeniiieriieeiieenite ettt ettt ettt ettt e sabe ettt e sbteebeeesbteebeeesbtesbeeeasbeenseeesbeenbeesnssesnseenn 1135

B I =5 (S 41 2] B 1o 1 Y SOOI 1135

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
34 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
26.3  FUNCHONAL DESCTIPION. .eutteeittiiiteiieeite ettt ettt ettt ettt ettt bt e sttt e bt e e a bt e bte e bt e s ateeabeeeabeenbeeeabeesabeeabeesabeebeesabeenaneenses 1135

26.3.1 OPCIALNG IMOUES.......c ettt ettt ettt ettt et e et e bt et e s bt e ateeb e e beeeeeebeenbesbe e beembeabeenteeneebeennenneans 1135
26.3.1.1 Set-and-FOrget MOMe. .......couoviiriiiiiiieieeee ettt 1135

26.3.1.2 Free-Running MOE........oo.uiiiiiiiiiiiiecie ettt sttt ettt et 1136

26.3.2 OIPCIALIONS. ..ttt eite et e e ete et e bt e ateshtesbe e et s aeesb e e et e s eeeaeemeeeaeeeseem et emeeeaeenbeemeees e et e emteeneeseenteeneeseenseeneenneans 1136

26.3.3 CLOCKS .ttt et ettt ettt b ettt et aes 1137

26.3.4 COMPATE EVENL....tiiiiiiiieie ettt bttt et st e bt e st esat e st e e sabeeabeesabeesatesabeesabeenbeenas 1138
26.3.4.1 Counter Value OVEIWIILE. .....cc.eeiuiiieiiertiertt ettt ettt ettt et eaeeste et esteeaeeebeenteeneesseenseans 1138

26.3.4.2  Low-Power Mode Behavior...........ccccuiiiiiiiiiiiiiiiiiiiiiiecciccccece e 1139

26.3.4.3 Debug Mode BeRavior.........cooiiiiiiiiiiiiieeee ettt 1139

26.4 Initialization/ Application INfOIMAION. ....c..cc.eviriiriiiiiiiiie ettt 1139
26.4.1 Change Of CLOCK SOUICE. .....c..eeriiiiiiiieiieeitete ettt ettt ettt et st s e st sbe et et satesaeenaeeaeean 1139

26.5  Programmable REGISIEIS. .....c.utiiuiiiiieiiiiiie ittt ettt e bt e si bt et e et e e st e e e ab e e bbeenbtesabeesabeenbteebaeeabeesabeenaeeeanes 1140
26.5.1 Control register (EPITX_EPITCR).......ccotiiiiiiiiiieeees ettt ettt saens 1141

26.5.2 Status register (EPITA_EPITSR)....ccc.ooiiiiiiiiiiiiiii ittt 1143

26.5.3 Load register (EPITX_EPITLR)........cccciiiiiiiiiiiiiiieeeneeeeee ettt 1144

26.5.4 Compare register (EPITX_EPITCMPR)......cc.ooiiiiiiiiiiet ettt 1144

26.5.5 Counter register (EPTTX_EPITCINR).......ccciiiiiiiiiiiniieii ettt sttt st 1145

Chapter 27
Enhanced Serial Audio Interface (ESAI)

271 INEFOQUCTION «.oviiiiiiiiiieiictietiec ettt ettt ettt ettt et st e bt et e bt e b e bt eaeebeeb e saeeaeebesueetenes 1147
27.1.1 OVETVIBW. ...ttt st s st st b e st b e st b e st be s eaene e 1147

27.1.2 FRALUTES. ...ttt et ettt e e e e e bt e s bt e e bt e s bt e eat e e bt e e bt e st e sabeeenae s 1149

27.1.3 MOAES OF OPETALION.......ceuviiuiieiiieitiiiterit ettt ettt ettt eb bttt ettt sbtesbe e bt et eatesbtesbe et e esbeeanesanenaees 1149
27.1.3.1 Normal/Network/On-Demand Mode Selection.............ccccueviiciiiiiiiiiiiiiiiiiicicccceee 1149

27.1.3.2  Synchronous/Asynchronous Operating MOdes..........cceuerueriirieriinieniieieeieseee e 1150

27.13.3 Frame SYNC SEIECTION. ....co.tiiiiiiriiiieiieest ettt 1150

27.1.3.4  Shift Direction SElECtiON.........cccciviiviiiiiiiiiiiii e 1151

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 35



h o
g |

|
Section Number Title Page
27.2  EXternal Signal DESCIIPION. ...c..utiiiiiitiiiiteitteeie ettt ettt sht e et e st e e st e e ate e bteesbeesateesabeenbeesabaeeabeessaeeseenases 1152
27.2.1 Serial Transmit O Data Pin (SDOO).........coouuiiiiieeeee e e e et e e eaaee s 1152
27.2.2 Serial Transmit 1 Data Pin (SDOT)......ooiiiiiiiiiiiieeeee ettt e s e e e e e eare e e saaveeean 1152
27.2.3 Serial Transmit 2/Receive 3 Data Pin (SDO2/SDI3)........uuuiiiiiiiiiiieiee e 1152

27.2.4 Serial Transmit 3/Receive 2 Data Pin (SDO3/SDI2)........uoioiiiieeeeeeeee e 1153

27.2.5 Serial Transmit 4/Receive 1 Data Pin (SDOA/SDI)...ccc.uviiiiiiiiiiieeeee et e 1153
27.2.6 Serial Transmit 5/Receive 0 Data Pin (SDOS/SDI0)........uuviiiiiiiiiiiieee e 1154
27.2.7 Receiver Serial CloCK (SCKR).......oiiiiiii e e e et e e e e e et e e e eaae e e eeaneas 1154
27.2.8 Transmitter Serial CIOCK (SCKT)......uiiiiiiiieeiiee ettt ettt e e aa e e e e aa e e e easeeeeaneas 1156

27.2.9 Frame Sync for ReceiVer (FSR).......ooiiiiiiii et st et n 1157
27.2.10  Frame Sync for TranSmitter (FST).......ccioioiiiiiieieie ettt saens 1158
27.2.11 High Frequency Clock for Transmitter (HCKT).....cocoioiiiiiniiniiiiieieccececceeteetesee e 1158
27.2.12  High Frequency Clock for Receiver (HCKR).......cooiiiiiiiiiiieiiiiiecccte ettt 1158
27213 Serial I/O FIAZS.c..iiuiiiiiiieiieiieicieeee sttt ettt sttt 1159
27.3  FUNCHONAL DESCIIPIION. ¢ ettt ettt ettt ettt ettt ettt b e et s bt et e bt et e ee b e bt eabesb e et e eb s e bt ebtenbeeateebeenbeebeenaeenee 1160
27.3.1 ESATL AEET RESEL....c.eiuiiiiiiieiiieee ettt sttt 1160

27.3.2 ESAT INEITUPE REGUESES. .....eeiiiiiiiiiiieeiie ettt ettt ettt e st e bt e sbte e b e e nbaeenee s 1160

2733 ESAI DMA Requests from the FIFOS.......cc.cooiiiiiiiiiiiieeeeeeeee et 1162

27.3.4 ESAI Transmit and Receive Shift REGISTETS....c..evviiiiiiiiiiiiii ittt s 1162
27.3.4.1 ESAI Transmit Shift RE@ISTETS. ...cc.eeuiiitiiiiiiiiieie ettt 1162

27.3.42  ESAIReceive Shift REZISIEIS. ..cccuiiiiiiiiiiriiiieiieeie ettt st 1165

27.4  Initialization INfOrMAtioN.........cocciiiiiiiiiiiii e e 1165
27.4.1 ES AT TNIAIIZATION. ...ttt ittt ettt ettt ettt et et e s b et e e ate e st e saee bt e et eaeees e e st enteenteeneeabeenbeenneeneenneas 1165

27.4.2 ESAI Initialization EXAmMPIES........coeeiiriiiiiniiieiieenitetest ettt ettt et st st s saeen 1166
27.4.2.1 Initializing the ESAI using Personal Reset..........coocueiviiiiiiiiiiiiiiiiciiieeeeeeeeee e 1166

27.42.2  Initializing the ESAT TranSmitter SECtiON.........eeiuiiieiiiieiiieieeiieieete st 1167

27423 Initializing the ESAI RECEIVET SECTOM. ....cccuiiiiriiiiiiiieiieieeiesitesitesie ettt 1167

27.5  Programmable REGISIEIS. .....c.uiiitiiiiieitieiie ittt sttt ettt e sa bt e st e et e e s bt e eab e e bt e e bt e sabeesabeebteebaesabeesabeenaeesates 1168
27.5.1 ESAI Transmit Data Register (ESAI_ETDR)......ccooiiiiiiiiieieeee e 1170

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
36 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
27.5.2 ESAI Receive Data Register (ESAI_ERDR)......cccccoiiiiiiiiiiiiiic ettt 1170

27.5.3 ESAI Control Register (ESAILECR)....c.iiiiiiieee et 1171

27.5.4 ESAI Status Register (ESAI_ESR)....co.ooiiiiiiiiiiie ettt 1172

27.5.5 Transmit FIFO Configuration Register (ESAI_TFCR).......ccccceiiiiiiiiiiiieiieciteeeeeee e 1173

27.5.6 Transmit FIFO Status Register (ESAL_TESR)......ooiiiiiiiieeet et 1175

27.5.7 Receive FIFO Configuration Register (ESAI_RFCR).....cccocoiiiiiiiiiiiiiiiiiieecienecceeeeeeseee s 1176

27.5.8 Receive FIFO Status Register (ESAI_RFSR).....ccocuiiiiiiiii e 1177

27.5.9 Transmit Data Register n (ESAL_TX).....coueiiiiieieieet ettt 1178
27.5.10 ESAI Transmit Slot Register (ESAILTSR)....ccuooiiiiiiiiiiieeeeee ettt 1179
27.5.11 Receive Data Register n (ESAT_RXT)..cc..ooiiiiiiiiiiiieecee ettt sttt s 1180
27.5.12 Serial Audio Interface Status Register (ESAI_SAISR).....ccoiiiiiiiiiiieiee e 1181
27.5.13 Serial Audio Interface Control Register (ESAI_SAICR)....c..cooiiiiiiiiiiiiiiiiiiiiicteeeeeeeneeeeeee 1183
27.5.14 Transmit Control Register (ESAI_TCR).....cocuiiiiiiiiiieie ettt st n 1186
27.5.15 Transmit Clock Control Register (ESAI_TCCR)....cc.ooiuiiiiiiiiiieieeee e 1194
27.5.16  Receive Control Register (ESAI_RCR).....cc.cooiiiiiiiiiiiiiintcieeeee ettt st 1198
27.5.17 Receive Clock Control Register (ESAI_RCCR)....cc.oiiiiiiiiiiiiiieciie ettt 1202
27.5.18 Transmit Slot Mask Register A (ESAL_TSIMA)......uiiiiiiie ittt 1205
27.5.19 Transmit Slot Mask Register B (ESAI_TSMB)......cooiiiiiiiiiiiiiieiei ettt 1206
27.5.20 Receive Slot Mask Register A (ESAI_RSMA)......oiiiiiiiiieiiiee ettt 1207
27.5.21 Receive Slot Mask Register B (ESAI_RSMB)......oooiiiiiiiiee e 1208
27.5.22  Port C Direction Register (ESAI_PRROC).....cc.coiiiiiiiiiiiiiiiiiietet e 1209
27.5.23 Port C Control Register (ESAI_PCRO)......coiiiiiiiiiiiie ettt et n 1209

Chapter 28
Enhanced SDRAM Controller (ESDCTL)

28,1 INTrOQUCTION. ......iiiiiiiiiiiii et a e b bbb s ea e s 1211
28.2  OVCIVIBW . ettt ettt ekt e et e e et e bt ea e e bt ea e e eaeemteea e e bt e et e bt emeeee e eabeeheen b e ee e e bt ee b e b e en b e ekt et e en e et e en s e bt et e eneenteeneenaeenee 1212
28.3  FRALUIES. ..c.uitiieieiet ettt ettt s h et et b s a e b b sa e b b sa et b e st sa et 1212
28.3.1 ESDCTL LOZIC FEALUIES. .....eeutiiiiiieiiieiteett ettt ettt ettt ettt e bt e et e st e bt e sabeesbaeenbeenane s 1212

28.3.2 PHY FEATUTES. ...ttt ettt et e b et e bt e et e st e ebt e e b et e beesateesaseenee s 1213

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 37



h o
g |

|
Section Number Title Page
284 AXT RESIIICTIONS. c..uviitiiiiiiitiiieicie ettt a et b e e b s a e b e b b e a et aesa e e 1213
28.5  FUNCHONAL DIESCIIPIION. 1...eutiutieiiietietteiie ettt e ettt et e e steeaesaeebe e s eesbeemeesbeenbeese e bt esee bt emteebeenbeessenseenseeseenseeneenseeneeneeenes 1213
28.5.1 AAAIess DECOMING ...ceveiuiiriiiiiiie ittt ettt et b ettt eb ettt e bt e bt et e ebt e bt et e eanenbeeas 1214
28.5.2 AQATESS MITTOTINE ....eeitieiieiiie ettt ettt ettt ettt e s a et e bt e st e e sabeeabeesabeesbtesabeesabeenbeesabeesnbeebaesnseenanean 1216

28.5.3 MIF3 - OptimiZation STEALEZY . ....ccueesteeuierteeteetierteeeeeteenteetesteeteeseesteeteeseesteeseesseesesneesseesesseenseeneesneensesneas 1217

28.5.4 Auto Refresh BeRaVIOr........coooiiiiiiiiiiiiicc s 1217

28.5.5 Initialization INfOrmation............ccccuiiiiiiiiiiiiiiii e 1218
28.5.6 LPMD/DVES TEQUESES. ...ttt ettt et 1219
28.5.7 Writing to ESDCTL configuration FEZISIEIS. ......cueetirieriieiieiieniieieeitestteie ettt ettt esae e s saees 1220
28.5.8 WAL TESEL. ..ttt 1220

28.5.9 SOTEWATE TESCL...vevteuteeitetiete et ettt ettt ettt et eae e et e e st e es e e et e st e st e e meeseeemtesaeebeemeesbeemeesbeanbeeseenbeeneenbeennenneans 1221
28.5.10 POWET SAVINZ MOGES. .....ciouiiiiiiiiiiiiiieite ettt ettt ettt ettt st e et st e s bt et st e sae e bt sbeesbeenaesbtesbeenaesaees 1221
28.5.11 BUTISt LenGth OPHONS . ..ceiutiiiiiiite ettt ettt ettt e sb e et e et e st e e bt e sabeesabeeabeeesbeenaeeebaeeabeens 1222
28.6  ZUQ CAIDIALION ....ooiviiiiiiie ettt e e e e et e e e et e e e e e e e e e e e eeate e e eeaaeeeeeaeeeeeteeeeeaaeeeeaaeeeentaeeeeraeeeaaeeeeaareeaaans 1222
28.6.1 PHY ZQ SW Calibration SEQUEIICE. ......ccueetirieeierieeienieetenttetestt et ettt eite it ette st sstesaeestesbeesaesbeeaesbeennesbeens 1223

28.6.2 Memory ZQ CalibTation SEQUEINCE. ........eeuteruiieriieeieerteesitestte et ettt e steesiteesbaeebeesabeesatesnbeesabeesssesbeesnseensees 1223

287 DIAY LINE.....ceueeiietieieeie ettt ettt ettt ettt ettt e a et e e et e bt e a b e bt et e e Rt e bt e a bt ekt et e e a e ekt et e en e e bt eateeh e e beeneeehe e bt eneenaeenee 1223
28.7.1 Delay 1Ne CaliDIation.......c..cooueiiiiieriiiiiieneeie ettt ettt ettt ettt et sbe e bt et ebbesbeenaeenaesaees 1223
28.7.1.1 Read Delay Line Calibration..........c.cueevuieriiinieniiiiieeieeiee ettt ettt e s 1224

28.7.1.2  Write Delay 1ine CaliDration. ........cceecueiiiiieiieieiie sttt ettt neeens 1225

288 WIIE LEVEIINE. ..ttt ettt ettt a e bt e a e s bt et s ht et s bt e bt s bt et e bt et e ebt et e ebtebeebaenaeenee 1226
28.8.1 SW OWTIEE LEVEIINEZ. ..ttt ettt et ettt e s bt e et e bt e st e e btesabeesaeesabeebaesaneenses 1226

28.8.2 HW WIIEE LEVELIIE. ..ottt ettt ettt e h et et e b et e es e b e en b e esee bt enbees e e beenseeneenseennenneans 1226

28.9  WIILE N8 TUNMINE. c...ettintiiiiietietieit ettt ettt ettt b et e b et eat e e bt et eb e e sbeeat e e bt e bt e et e ebe et e ea b e st e et e ebeenbeentesbeenaeenee 1227
28.10 ReAA fINE TUNINE. ... .eeiiiiiiiiiieetie ettt ettt ettt bt e et e e bt e et e e sute e btesabeeshbeasbeesa bt essbeeaseesabeenseesabeessbeenseesabeenseesases 1227
28.11 DIQS GALNG ..ttt ettt b bbb s et a bbbt b bbb st b st b e st b et b et b bbb bbbt bbb st b et b et ene 1228
28.11.1 SW DQS ZAING TrAININE. c..ccuverttiieeiieiieetteeteet ettt ettt ettt et sbee bt et et sbeesbeeteeatesbeesbeenteeneesbeenbeens 1228
28.11.2  HW DQS GAUNEZ....oviieuiiiiieiiieieititeteeteitst ettt sttt ae e ne e 1228

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
38 Freescale Semiconductor, Inc.



h o
g |

Section Number Title Page
28.12 Programmable REGISIEIS. .....c.uiiiuiiiiieiiiiiie ettt sttt ettt e sttt e at e et ee s bt e s st e e bbeeabeesabeesabeebtesabaesabeesabeenseenases 1229
28.12.1  ESDCTL Memory Map/Register Definition..........ccccoevuerieieiiiiiiiiinineniesieseseetereeeeeeee et 1229
28.121.1  ESDCTL Control Register (ESDCTL_ESDCTL)...c..ccccteriiriiniiiiniinienienieseeneenieeieeiens 1233

28.121.2  ESDCTL Power Down Control Register (ESDCTL_ESDPDC).......ccccccovviiiiiiiiniiiiieinieens 1234

28.121.3  ESDCTL ODT Timing Control Register (ESDCTL_ESDOTC)........ccceceverveineinineenrenenne 1237

28.121.4  ESDCTL Logic Timing Configuration Register 0 (ESDCTL_ESDCFGO).........cccccocveeuenee 1239

28.121.5 ESDCTL Timing Configuration Register 1 (ESDCTL_ESDCFG1)........cccccceveneivninenuennn 1240

28.121.6  ESDCTL Timing Configuration Register 2 (ESDCTL_ESDCFG2).......c.cccceeveeneeneeneaacne 1243

28.121.7  ESDCTL Timing Miscellaneous Register (ESDCTL_ESDMISC).....c..ccoccevvieniiniieeneennene 1244

28.121.8  ESDCTL Special Command Register (ESDCTL_ESDSCR)........coooeiiiiiniiiiiiinieenieeneeens 1247

28.121.9  ESDCTL Refresh Control Register (ESDCTL_ESDREF)........cccccecviniiininiinincicneene 1249

28.121.10 ESDCTL Logic Write Command Counter - Debug (ESDCTL_ESDWCC).......c..cccocvevneenne 1252

28.121.11 ESDCTL Read Command Counter - Debug (ESDCTL_ESDRCCQC)......ccceeviiiiiiniieiniiieenns 1253

28.121.12 ESDCTL Read/Write Command Delay (ESDCTL_ESDRWD).....c.cccecvinininineieiecnenn 1253

28.121.13 ESDCTL Out of Reset Delays (ESDCTL_ESDOR).......ccccecnininieiiinineneieeeceeeeeeee 1255

28.121.14 ESDCTL MRR DATA Register (ESDCTL_ESDMRR)........cccccecinirieininiiinincieeeeenen 1257

28.121.15 ESDCTL Timing Configuration Register 3 (ESDCTL_ESDCFG3_LP)......cccccceveveviianennne 1257

28.121.16 ESDCTL MR4 Derating Register (ESDCTL_ESDMR4)......cccccooiiniiniiiiiiiniiiiieieenieneee 1258

28.121.17 PHY ZQ HW Control Register (ESDCTL_ZQHWCTRL)......cccceceveiiiiiniciiiceeen 1260

28.121.18 PHY ZQ SW Control Register (ESDCTL_ZQSWCTRL).....ccoccueirerininieneneieieeeceeeene 1262

28.121.19 PHY Write Leveling General Control Register (ESDCTL_WLGCR)......cccccecevviernvinicnnene 1263

28.121.20 PHY Write Leveling Delay Control Register 0 (ESDCTL_WLDECTRLO)...........ccccccee..e. 1265

28.121.21 PHY Write Leveling Delay Control Register 1 (ESDCTL_WLDECTRLI)........cccccceeueenene 1267

28.121.22 PHY Write Leveling Delay Line Status Register (ESDCTL_WLDLST).....ccccccoceeniiinneene 1268

28.121.23 PHY ODT Control Register (ESDCTL_ODTCTRL).....c.ccccceirueiniiniieineieeeeeeeeeeene 1269

28.121.24 PHY Read DQ Byte0 Delay Register (ESDCTL_RDDQBYODL)......ccccccceerveieinenenennn 1271

28.121.25 PHY Read DQ Bytel Delay Register (ESDCTL_RDDQBY IDL).....cccccocuevviieniiniinnieneene 1274

28.121.26 PHY Read DQ Byte2 Delay Register (ESDCTL_RDDQBY2DL).......ccccccceveieviiniaennn 1277

28.121.27 PHY Read DQ Byte3 Delay Register (ESDCTL_RDDQBY3DL).......ccccooiiiiiiiiiiiiiicice 1279

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 39



h o
g |

Section Number

28.121.28

28.121.29

28.121.30

28.121.31

28.121.32

28.121.33

28.121.34

28.121.35

28.121.36

28.121.37

28.121.38

28.121.39

28.121.40

28.121.41

28.121.42

28.121.43

28.121.44

28.121.45

28.121.46

28.121.47

28.121.48

28.121.49

28.121.50

28.121.51

28.121.52

28.121.53

28.121.54

28.121.55

28.121.56

Title Page
PHY Write DQ ByteO Delay Register (ESDCTL_WRDQBYODL)......c.cccecvevieieuenicnnennenn. 1282
PHY Write DQ Bytel Delay Register (ESDCTL_WRDQBY IDL)......cccccovveniniiniiiniennnn 1284
PHY Write DQ Byte2 Delay Register (ESDCTL_WRDQBY2DL)....c.ccccocueiniiiniiiiieneens 1285
PHY Write DQ Byte3 Delay Register (ESDCTL_WRDQBY3DL)......cccccecvvieieienicienenn 1287
PHY DQS Gating Control RegisterO (ESDCTL_DGCTRLO)........ccceeouiriianiiiienieeieeene 1289
PHY DQS Gating Control Register] (ESDCTL_DGCTRLI)......ccccceviirviiiniiniinienieenees 1291
PHY DQS Gating Delay Line Status Register (ESDCTL_DGDLST).......cccccceceeviinieenncns 1292
PHY Read Delay Lines Configuration Register (ESDCTL_RDDLCTL).......cccccccevveueneee. 1293
PHY Read Delay Lines Status Register (ESDCTL_RDDLST).....c.cccoccvveninienenieninienenn 1294
PHY Write Delay Lines Configuration Register (ESDCTL_WRDLCTL)........cc.ccocueevneen. 1295
PHY Write Delay Lines Status Register (ESDCTL_WRDLST).....c.ccccocevininiinininreienenn 1297
PHY SDCLK Control Register (ESDCTL_SDCTRL).....c.cccoceeririiniinienieieeienienieseeiens 1298
ZQ LPDDR2 HW Control Register (ESDCTL_ZQLP2CTL)....ccccccoviiriieniienieeieeiieeieene 1298
PHY RD DL HW Calibration Control Register (ESDCTL_RDDLHWCTL)...........ccc...... 1300
PHY WR DL HW Calibration Control Register (ESDCTL_WRDLHWCTL)..................... 1301
PHY RD DL HW Calibration Status Register 0 (ESDCTL_RDDLHWSTO)..........ccccoc..... 1302
PHY RD DL HW Calibration Status Register | (ESDCTL_RDDLHWST1).......ccccoeeneeee 1303
PHY WR DL HW Calibration Status Register 0 (ESDCTL_WRDLHWSTO)..................... 1304
PHY WR DL HW Calibration Status Register 1 (ESDCTL_WRDLHWSTI)..................... 1305
PHY Write Leveling HW Error Register (ESDCTL_WLHWERR)........cccccooiiiiiiiiiine. 1306
PHY DQS Gating HW Status Register 0 (ESDCTL_DGHWSTO)......cccccocveriirvieeniiniennens 1306
PHY DQS Gating HW Status Register 1 (ESDCTL_DGHWST1).......cccccevininininiinenenn 1307
PHY DQS Gating HW Status Register 2 (ESDCTL_DGHWST2)....c..ccccceiriinininienennnn 1307
PHY DQS Gating HW Status Register 3 (ESDCTL_DGHWST3).....ccccccooiiniiniiniieniiniens 1308
PHY Pre-defined Compare Register 1 (ESDCTL_PDCMPRI)........ccccooviiriiiniiinniniiniienens 1309
PHY Pre-defined Compare Register 2 (ESDCTL_PDCMPR2)..........cccccceniniviineninnennn 1309
PHY SW Dummy Access Register (ESDCTL_SWDAR).....cccccocteviriiiniininiiniinieeieeienens 1311
PHY SW Dummy Read Data Register n (ESDCTL_SWDRDR®)........ccccocueiveineinenene. 1312
PHY Measure Unit Register (ESDCTL_MUR).......cccteiiiiiiiiieie e 1313

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

40

Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
28.121.57 Write CA Delay Line controller (ESDCTL_WRCADL).......ccoooiiiiiiiiiiiieiiiieeiieeeiee e 1314
Chapter 29

Enhanced Secured Digital Host Controller (eSDHCv2)
2.1 OVEIVIBW ettt e h et a e e a e e a e 1317
29.1.1 FEALUTES ..ottt et e b e et e bt e e bt e s bt e et e e st e e eat e e bt e e bt e sateeeareennee s 1319
29.1.2 MOAES ANA OPETALIONS. .....eeuteititteteete ettt ettt ettt eet et e bt et et e eatesbtesbeesaeeteeatesbtesbee bt enbeenbeeanesanenaees 1320
29.1.2.1 Data transfer MOAES ..........ccocoiiiiiiiiiiiiiiiiic e 1320
29.2 EXEEINAL STZNALS...c.eiitiititiiiiiiitiie ittt ettt ettt st b e sh e bbbt e a et a et ettt et b et ne e 1320
29.2.1 SIZNALS OVEIVIEW ettt ettt ettt st ettt bt a et e bt e st e et ebt e s bt et e ebtesbeeteeabeeanenbeens 1321
29.2.2 POTES TADLE ...ttt 1321
29.3  FUNCtioNal DESCTIPLION. ....c.uertitititetitetetet ettt ettt ettt et ettt et et a e bbbt bt bt bt e bt sae et b saeeae b e 1322
29.3.1 Data BUFTET.....coiiiiiii et 1322
29.3.1.1 Write OPEration SEQUEINCE. ........eeeruiiiiieriieiiie ettt ettt te st ee et e st eebeesabeesbeesabeesnbeesaes 1325
29.3.1.2  Read Operation SEQUENCE..........eetrteuieietetententententtete et ettt eteseeste st st sbe et et essenensenenae 1325
29.3.1.3 Data Buffer and BIOck Size.........cccooooiiiiiiiiiiiiiiiiiiccc e 1326
29.3.1.4 Dividing Large Data Transfer........ooueiiiiiiiiiiiiiee ettt 1327
293.1.5 External DMA REQUESL.........ccuitiiiriiiiientitenenteeeste sttt 1328
29.3.2 DMA AHB INEEITACE. ....c.eiuiiiiiiiiiiiiiicceee ettt st s s 1329
29.3.2.1 Internal DMA REQUESL.....c.uiiiiiiiiiiiiieeiee ettt ettt st et esba e e aee s 1330
29.3.2.2 DMA BUrst Length.......cccoeoiiiiiiiniiiiiciceeieneet ettt 1330
29.3.2.3 AHB Master INterface..........cccouiiiiiiiiiiiiiiiiiicc e 1331
29324 ADMA ENZINE....uiiiiiiiiiiiiiiiieiiceeieeee ettt 1331
29.3.24.1 ADMA Concept and Descriptor FOrmat...........ccecevveienienieneninenenenenennens 1332
29.3.2.4.2  ADMA INEEITUPL..c..outiiiiiiiiiitiieteieie ettt 1335
29.3.2.43  ADMA EITor-DMA. ... ..ccooiiiiiieiceeee e 1335
2933 Register Bank with IP Bus INtEITaCE.......c..ocveiiiiiiiiiiiiiiiccc ettt 1335
29.3.4 SD ProtoCO] URIL......c.eeuiiiiiiiiiiiiiiieiete ettt ettt sttt e 1336
29.34.1 SD TTANSCRIVET.....cuiiiiiiiiiiiiiieieiete e sa e 1337
29.3.4.2 SD ClOCK aNd MONIEOT ... .eiuieiietieieeiie ettt ettt ettt ettt ettt e et s see s st e sbeebesaeesneenaeeneeenee 1337

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 41



h o
g |

|
Section Number Title Page
29343 COMMANG AZENL..nitiiitieiiteiteeete ettt ettt ettt e bt e st esbeesateesabeesabeesbbeessbesbaeeseesabeeenseesares 1337
29.3.4.4 Data AGENT......ooiiiiiiii e e 1338
29.3.5 Clock and RESEt IMANAZET.......c..covuiiiiiiiniiiieeie ettt ettt ettt et ettt sae et et e sae e bt enteeatesaeenbeens 1338
29.3.6 CLOCK GENETALOL ....c.uiiiiiiiiiiie ettt 1339
29.3.7 SDIO Card INTETTUPL. ..ottt ettt sttt ettt ettt et ettt b e s se b b e ettt eneeaneaeebeebeebesaeereenen 1339
29.3.7.1 Interrupts in 1-Dit MOGE.......coviiiiiiiiiiiiiiii ettt 1339
29.3.7.2 Interrupt in 4-Dit MOAE. ....c..eoiiiiiiieeiiiteeeete ettt et st 1339
29.3.7.3 Card Interrupt Handling.........ccccoeoerininiiiiieieieieecteece ettt 1340

29.3.8 Card Insertion and Removal DEeteCtion..........cc.coueviiiiiriiiiiiiiiiiiieiii e 1341
29.3.9 Power Management and Wake Up EVENtS........c.cooiiiiiiiiiiiiiiieecc et 1342
29.3.9.1 Setting Wake UpP EVENES.....cc.coiiiiiiiiiiiinicieeeceetese sttt 1343
29.3.10  MMOC FaSt BOOL ....ccuiiiiiiiiiiiiieiiiiie ettt sttt et 1343
20.3.10.1  BOOt OPETALION. .. .eteiieeiieeitieeiteetteette ettt et et e st e stte et e e s bt esateesbteeabeesabeesstesabeessbeenaseenseesseens 1343
29.3.10.2  Alternative BoOt OPEIation........c..couevueruerieriiniriiniineniieteeeeeeeie ettt et neseeae e saesne e 1344

29.4  Initialization/Application Of ESDHC ......c..cociiiiiiiiiiiiieeit ettt ettt sttt s 1345
204.1 Command Send and Response Receive Basic OPeration.........c.c.eevvveerieerriieriiieeniieniieeiieeireesieeesieeeseeees 1345
294.2 Card Identification IMOGE. ........cc.eiiuiiie ettt ettt ettt ettt ea et e e e st et e b e eseesbe et e eneenneans 1346
29.4.2.1 CATd DBLECL. ...ttt e 1346

20422 RESCL.ciuiiiiieiiicieiceet ettt 1348
294223 Voltage Validation.........ceiiieiiieiiieiiicieneiene ettt e 1349
20424 Card REZISIIY . .cooiiiiiiiieiieitet ettt ettt ettt st sae et ettt aeea 1350

2943 AT ACCESS.. ittt 1351
20.4.3.1  BLOCK WIIE...c.eiuiiiiieiiicieec ettt ettt 1352
29.4.3.1.1 INOIMAL WIILE. ...ttt 1352

29.4.3.1.2 Write with Pause..........cccooiiiiiiii 1353
29432 BIOCK REAG.....c.oiuiiiiiiiiiicc et 1354
29.4.3.2.1 Normal Read.......cc.cooiiiiiiiiiiiiiiiiciciccc e 1354

29.43.2.2 Read with Pause..........ccooooiiiiiiiiiiiiiiiicc 1355

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
42 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
294.3.3 SUSPENA RESUIME. ...ttt et sttt e st e st e st e e baeenabeennee s 1356

294.3.3.1 RESUME. ...ttt 1357

20434 ADMATL USQEE...coutiiiiiriiiiieitiie ettt ettt sttt ettt ettt st s bt b e bt et sttt e et ene e 1357

29.4.3.5 Transfer BITOT ..o e 1358

29.43.5.1 CROC EITOT ..ttt ettt st 1358

29.4.3.5.2 Internal DMA EITOT.....cc.coiiiiiiiiiiiiiiiicicecieee e 1358

2943523 ADMA Error-Card ACCESS......ccueiuiiiiiiiiiiiiiiiiieieiiiecieie e 1359

29.4.3.54  AUtO CMDI2 EITOT....ccueiiiiieiiriiieiirie ettt 1359

20.4.3.6  Card INEEITUPL. c..eeutitietieit ettt ettt ettt b ettt b et e bt e sbe et e ebtesbe et e eanenbeens 1360

29.4.4 SWILCh FUNCHOMN. .....oviiiiiiiiii e 1360
29.4.4.1 Query, Enable and Disable SDIO High Speed Mode...........ccccoceniriiniininininicicneneeeeeenn, 1361

29.4.42  Query, Enable and Disable SD High Speed Mode...........ccoceeviiniiniiniiniiniiniinieniceiceee 1361

29443 Query, Enable and Disable MMC High Speed Mode...........ccooueeviiriiiiniiiniiinieeieenieeeee 1362

29444  Set MMC BUS Width.....c.oouiiiiiiiiiiccc e 1362

29.4.5 ADMA OPCIATION. ¢..eteiteitenit ettt ettt ettt sb et e bttt sa e e sbe e bt eab e ea bt ebeesbe e bt eabeeabesbeesbeenaeenteeaeesbeenbeenseens 1362
29.4.5.1  ADMAT OPEIALION......iruiuieiiiieeiiriiieiieiteteieeie sttt sttt e e st 1362

29.4.5.2  ADMAZ OPETALION......ceitiriietiriteiteteteete sttt et eeeeste st st sttt et et saestesaeebe et et se st ebesaeeaneneenaenne 1363

29.4.6 FaSt BOOE OPEIATION. c... ettt ettt ettt ettt ettt et b et e bt e et e ebe e bt et e eateebtenbeenaeeaaenbees 1363
29.4.6.1 Normal fast boot fIOW ........cocoiiiiiiiiiiiii 1363

29.4.6.2  Alternative fast DOOt FLOW ........oouiiiiiiiiiiiit et 1364

29.4.6.3 Fast boot application case (in DMA MOde) .......ccceevueriiriiniiiiiniiiniieniienieesieesieeneeneeieeieeas 1365

29.5 Commands for MMC/SD/SDIO .......c.coiiiiiiiiieiieiee ettt sttt sttt 1367
20.60  SOTWATE RESIIICTIONS. ¢...eutitieitietietteite ettt ettt ettt ettt a et e e st e et e bt eaee e bt et e es e e et e eaeeese e bt emeeeseenbeemeeeseenseeneenseeneesneeneeenee 1372
29.6.1 INTtIAlIZAtION ACHIVE....c.eiiiiiiiiiiiiieiiciet ettt sttt ettt 1372
29.6.2 Softeware POING ProCEAUIE. .......cocuiiiiiiiieiiieeee ettt sttt ettt e st e saaeebee e 1373
29.6.3 SUSPENA OPETALION.......eutiiiiuiiiitenientiete ettt ettt ettt et et ettt sae et be bbbt sttt e e et enaenaenne e 1373
29.6.4 Data Length SEEHIZ.......couveriiiiiiieit ettt sttt ettt ettt e sanenaees 1373
29.6.5 (A)DMA AdAIess SEUING......ccveuieiiieiiitiieiirieeee sttt ettt ettt ettt aenenes 1373
29.6.6 DIALA POTt ACCESS. ... eueteneeiiiteiet ettt sttt ettt ettt st b et b e st b et e bttt b e s b et e aeee et eae e e eae e 1373

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 43



h o
g |

Section Number Title Page
29.6.7 Change CIOCK FIEQUEICY.....ccuutiiiiiiieiiteiie ettt ettt et ettt e st e bt e e e e sabeessbeeaeesbaesabeenas 1374
29.6.8 MULti-DIOCK REAG. ...ttt ettt et at e bt ettt e st e et e b e enbeeneeeneas 1374

29.7  Programmable REZISIEIS. .....cccueiiiriiiiiiiieieiieit ettt et st a e ettt et bt e be e st bt e et et e bt e bt eneesbee e eaee 1374
29.7.1 DMA System Address (ESDHCV2X_DSADDR).......ccooeiiiiiiiiiiiicnceceeseeeeee e 1378
29.7.2 Block Attributes (ESDHCV2x_ BLKATTR)...c..cciiiiiiieiiiitinentetcteetestese sttt 1379
29.7.3 Command Argument (ESDHCV2X_CMDARG).......cccoeiiimiiiiiiiiiiiieeteetteeeteetee ettt 1380
29.7.4 Command Transfer Type (ESDHCV2x_XFERTYP)......coooiiiiiiiiiiiieeceeete et 1381
29.7.5 Command Response 0 (ESDHCV2x_CMDRSPO)......c.ooiiiiiiiiiieieieeeee ettt 1385
29.7.6 Command Response 1 (ESDHCV2x_CMDRSP).....cocuiiiiiiiiiiiiiieiecceceeeee et 1386
29.7.7 Command Response 2 (ESDHCV2X_CMDRSP2)......cocuuiiiiiiiiiieciieeeeeeeseete et 1386
29.7.8 Command Response 3 (ESDHCV2x_CMDRSP3).....cccuiiiiieieiieie ettt 1386
29.7.9 Data Buffer Access Port (ESDHCV2x_DATPORT)......cccuiiiiiiiieiieeeeiee et e 1388
29.7.10  Present State (ESDHCV2x_PRSSTAT).....ccoioiiiiiiiceieceeneeeee et 1389
29.7.11  Protocol Control (ESDHCV2X_PROCTL).....ccceotriiiiiiiiiiieeniteiene ettt sttt e 1394
29.7.12 System Control (ESDHCV2X_SYSCTL)..c..coitiiiiiiiiieteeiertet ettt st 1398
29.7.13  Interrupt Status (ESDHCV2X_TRQSTAT)....cc.coiiiiiiiieieieeeereesee e 1401
29.7.14 Interrupt Status Enable (ESDHCV2x_TRQSTATEN)....c.tiiiiiiiiiiieitieeeieee et 1407
29.7.15 Interrupt Signal Enable (ESDHCV2x_TRQSIGEN).....cc.coiiiiiiiiiiiiiiiiienieneieeeeeeese et 1410
29.7.16  Auto CMD12 Status (ESDHCV2xXx_AUTOCI2ERR).....c..ccceimiiiiiiiiiieiieieeeeeeees e 1412
29.7.17 Host Controller Capabilities (ESDHCV2x_HOSTCAPBLT)......coiiiiiiiieeieeiece et 1415
29.7.18 Watermark Level (ESDHCV2X_WML).......ooiiiiiiiiiiiie ettt et et 1417
29.7.19  Force Event (ESDHCV2X_FEVT).....ccooiiiiiiiiiiiiccecee ettt 1418
29.7.20  ADMA Error Status Register (ESDHCV2xXx_ADMAES)......ccccovviiimiiininiinenccceeeeeeeeeeeee e 1420
29.7.21  ADMA System Address (ESDHCV2x_ADSADDR).......cccccoviiiiiiiiiiiiiiiiicicicecceeee e 1422
29.7.22  Vendor Specific Register (ESDHCV2x_VENDOR).......ccocciiiiiiiiiiiiiiiieee ettt 1423
29.7.23  MMC Boot Register (ESDHCV2X_MMCBOOT)......ccccccieimiriniiniiniinienieneeeee et 1424
29.7.24 Host Controller Version (ESDHCV2X_HOSTVER)......cc.oooiiiiiiiiie e 1425

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

44

Freescale Semiconductor, Inc.



h o
g |

Section Number Title Page
Chapter 30
Enhanced Secured Digital Host Controller (eSDHCv3)
B0.1 OVEIVIBW ..ottt st st a ettt ettt ekttt b ettt e st a e bt e b e bt e a et b e s ea et s ae st 1427
30.1.1 FRATUTIES ...t 1429
30.1.2 MOAES ANA OPETALIONS. .....eueeeietietieteete et eite et et e e bt et esteetee st eenteenbeemteeseesaeesseeseenseeaeesseenseanseenseennesneenneas 1430
30.1.2.1 Data transfer MOES ........cccoiiiiiiiiiiiiicicccecee e e 1430
30.2  EXIETNAL STZNALS. . .eeiuiiiiiiiiiie ettt ettt et e et e s a bt e bt bt e et e e bt e e bt e et e e s bt e at e e ba e e bt e eateesabeenee s 1431
30.2.1 SIGNALS OVEIVIEW ...iintiiiiieiietieite ettt ettt ettt e bt eae et e she e bt eaeees e e bt eaeesaeesaeenteemeeeseanbeenseeseenseenseeneenseans 1431
30.2.2 POTLS TADIE ..ottt st 1431
30.3  FUNCHONA] DESCTIPLION. ... eeiieiiiieiitieiie ittt ettt et e sttt et e e st e bt e et e e s bt e eabeesab e ebteeabeesbbeenbeesaseebaesabeenbaesnbeesanean 1432
30.3.1 DAta BUTTET ...ttt ettt et e et et e st e e a et eae et et e bt et saeeaeeaean 1432
30.3.1.1 Write Operation SEQUEINCE. .....c...evuiertierieiieite ettt ettt ettt et sbte bt este et satesbeesieeaeens 1435
30.3.1.2 Read Operation SEQUEINCE........ccuiiiuiiiriieiie ettt ettt sttt ettt et e bt e e saeesbeeebeesaes 1436
30.3.1.3 Data Buffer and BIOCK S1Z€.........coiiiiiiiiiiiieee et 1436
30.3.1.4  Dividing Large Data Transfer..........coceiiiriiiiriiiieniiieccseecec ettt 1437
30.3.1.5 External DIMA REQUESL.....cc..eiiiiiiiiiiieiteeeee ettt sttt e 1438
30.3.2 DIMA AHB INEEITACE. ... cetiiiieitieie ettt ettt et et e bt e at e s te et e eaeenbeentesbeeneesneeaeeneas 1439
30.3.2.1 Internal DMA REQUEST......cccueriiiiiriiiiiiiteriteie ettt ettt ettt et s eaeeas 1440
30.3.2.2 DMA BUTSt LENGN.....ciiiiiiiiiiiieee ettt ettt ettt et e 1440
30.3.2.3 AHB Master INTEITaCE........cccuieiiiiieiieiect ettt ettt eneenaeens 1441
30.3.2.4  ADMA ENZINE...citiiiiiiiiiiiiieieeieit ettt sttt sttt ettt et et sh ettt en 1441
30.3.2.4.1 ADMA Concept and Descriptor FOrmat...........coocveeveeinienieenieenienieeseeeeen 1442
30.3.2.4.2  ADMA INEEITUPL. c.eeoviriiiiitirieiettrietei ettt ettt 1445
30.3.2.4.3  ADMA Error-DMA......couioiiiiiiiiniicieeteeteetse ettt 1445
30.3.3 Register Bank with TP Bus INtEIfaCe.......c.eeriiiriiiiiieiiieieceee ettt 1445
30.3.4 S PrOtOCO] UL ...ttt ettt ettt ettt et e e e e e bt et e esae bt enbeesee bt emeeeseenbeenseeneenseennenneans 1446
30.34.1 SD TTANSCRIVET ....cuiuiiiiieiieiieiieiieiie ettt et s ea e st 1447
30.3.4.2  SD Clock and MONITOL.......ccceuiiuiiiiiiiiiiiiie i e 1447
30.3.4.3 COMMANA AGENL......eeuiieiiieiietiett ettt ettt e ette et e bt eteeatesseesaeenaeenteeatesseenseenbeenteeseesseenseans 1447

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 45



h o
g |

|
Section Number Title Page
30.3.4.4 DAL AGENL....eiiiiiiiiieeee ettt ettt ettt e bt e ht e bbbt e s b e enbeesares 1448

30.3.5 Clock and ReSEt IMANAZET......c..ceruieieiuieetiete ettt ettt ettt et eet e e b e beesbe e aeesaeesbe e bt eatesseesbeeneeeneeeneenseans 1448
30.3.6 CLOCK GENETALOT .....uiiiiieiiiite sttt ettt et sttt et ettt e et aesa e 1449
30.3.7 SDIO Card INETTUPL. ...eeueeiieeiieite ettt ettt et et et e b e st e e bae et e e bt e sabeebeesabeebeesaseenbaesnneenses 1449
30.3.7.1 Interrupts in 1-bit MOGE........couiviriiiiiieiciccceres ettt e 1449
30.3.7.2  Interrupt in 4-Dit MOGE......cooviiiiiiiiiiiriiiic ittt 1449
30.3.7.3 Card Interrupt HanAIINg........ccveiiiiiiiiiiieiieee ettt sttt 1450

30.3.8 Card Insertion and RemMOVal DEtECTION. .........cocuiiuieiieiiieieie ettt ettt ettt saens 1451
30.3.9 Power Management and Wake Up EVENts........cccooiiiiiiiiiiiiiiiiiiceceee ettt 1452
30.3.9.1 Setting Wake Up EVENLS......coouiiiiiiiiiiiieceeeeceee ettt et s 1453

30.3.10  MIMOC FaSE BOOL ...ttt bbbttt ettt bbbt 1453
30.3.10.1  BOOt OPETALION. .. .eetiiuiiiiiiriieiieitestt ettt ettt ettt ettt ettt et ettt e bt e st sbe et eebesbeenbeeanenbeens 1453
30.3.10.2  Alternative BoOOt OPETAtiOnN. .........eevuiieuiiriiiriieeiie ettt eite st et ettt iee st e s beesaeesbeessee e 1454

30.4 Initialization/Application Of ESDHC ........ccciiuiiiiiiiiiieeee ettt ettt et e bt e bt etesaeeeeenean 1455
30.4.1 Command Send and Response Receive Basic Operation.........c..coveevuerierienienieniieneeieniesieseesieesieeieens 1455
304.2 Card Identification MOME..........cccoiiiiiiiiiiiiiiiiii e 1456
30.4.2.1 (@1l D 1< (<] AU PSRRI 1456

30.4.2.2  RESCL.uiuiitiieiiiciieiet ettt ettt ettt 1458

30.4.2.3 Voltage Validation.........coouiiiiiiiiiiiieeie ettt sttt et et e et e eaes 1459

30.4.2.4  Cald REZISIIY .. cotiiiieiieiieeiiest ettt ettt ettt et e e b e b e bt e be et e saeesaeebeenteeaeeeaeeneans 1460

30.4.3 AT ACCESS..c ittt ettt ettt et e b e e et b e ettt ettt 1461
30.4.3. 1 BLOCK WIIE...c.eiiiiiiiiiiciec ettt 1462

30.4.3.1.1 INOTTAL WL ..ttt sttt et et e e eens 1462

30.4.3.1.2  DDR WIILE ..ceeitiieiiiciieiiicitrictet ettt ettt ettt 1463

30.4.3.1.3 Write with Pause..........cccooiiiiiiiiii 1463

30.4.3.2  BIOCK REAG. ...ttt ettt e naeen 1465

30.4.3.2.1 Normal Read.......ccccoiiiiiiiiiiiiiiciciccee e 1465

30.4.3.2.2  DDR REAd ...ocviiiiiiiiiiciceecce s 1466

30.4.3.2.3 Read With PauSe......ccueiuieiiiiiiieieee e 1466

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
46 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
304.3.2.4 DLL (Delay Line) in Read Path .........cccccooviiiiiiiiiiiiieeeeeeeeen 1467

30.4.3.3 SUSPENA RESUIMIC. ...ttt ettt ettt ettt e e e nae e eae 1468

30.4.3.3.1 RESUME. ...ttt e 1469

30.4.3.4  ADMALTL USQZE....eouiiiiuieiiiiieiiriiteiietesteie sttt sttt 1469

30.4.3.5 TrANSTET EITOT. ...ttt ettt et b et st e b et e bt et e ae e beentenneans 1470

30.4.3.5.1 CROC EITOT. ..ttt ettt ettt sttt 1470

30.4.3.5.2 Internal DMA EITOT......c.cccoiiiiiiiiiiiiiiiiiciciciccecce e 1470

304.3.53 ADMA EIr0r-Card ACCESS. ... ceveeuieieetieiieieeteeie et ettt et eee e sae e eneeens 1471

30.4.3.54  AUtO CMDI12 EITOT....c.iviiiiiiieiiiciiieecitrietettsee ettt 1471

30.4.3.6 CaTA TNTEITUDL. ¢ .teeiteeiee ettt ettt ettt ettt et e st eshb e et esabeeeabeebte e baeeabeesabeenaeesases 1472

30.4.4 SWILCH FUNCHION. ...ttt ettt ettt e e e s b e b e et e et e s et e sbe e bt smeeeseesbeeneeeneeeneebeans 1472
30.4.4.1 Query, Enable and Disable SDIO High Speed Mode.........c..ccoceeviiniiniiiiiniiniinciceceies 1473

30.4.4.2 Query, Enable and Disable SD High Speed Mode...........cccooouieiiiiiniieiiiieniieeieeiee e 1473

30.4.4.3 Query, Enable and Disable MMC High Speed Mode............ccooeiieiieiinienieieienceeeeiene 1474

30.4.4.4  Set MMC BUS Width.....c.ooviiiiiiiiiiiciiciiccc ettt 1474

30.4.5 ADMA OPETALION. ...ttt ettt ettt et ettt et e st e et e st e e sabeesateesabeesbaeesabeessteesabeenbbeessbeenseeensbeenbeeenseesnseens 1474
30.4.5.1 ADMAT OPETAtION. ......ieutieiiieiiieeieeite ettt ettt ettt e eeeaee st e et e st e bt e bt ebeentesneesatesaeesseanseenseans 1474

30.4.5.2  ADMAZ2 OPEIAtION....ccuuiriiiriieriieriteteeteeiteette et stt ettt ettt estesbte bt e bt ebeebeestesstesaeesaeenaeenneens 1475

30.4.6 FaSt BOOU OPETALION. .....eeiutieiiiieiie ettt ettt ettt ettt et e bttt e et e st e e s st e e s bteebtesabeeesbeesabeesabeensbeenaseenseean 1475
30.4.6.1 Normal fast DOOt FIOW ....co.eiiuiiiiiiiei ettt et 1475

30.4.6.2  Alternative fast DOOt fOW ........ccooiiiiiiiiiiiiiiii e 1476

30.4.6.3 Fast boot application case (in DMA MOdE) .....ccccueeriiiriiiiiiieiiieeieeiee st 1477

30.5 Commands for MMOC/SD/SDIO ......oouiiiiiiiiiieiieeee ettt ettt ettt et e bt e bt s aeesaeesbeeneeeneesseenaeeneeeneesseeneenes 1479
30.6  SOEtWAIE RESIIICIONS. ....cueiuiiiiiiiiiiiiieieieiete ettt sttt sa et bbb s sa b b sae s 1484
30.6.1 INitialiZation ACHIVE.......couiiiiiiiiiiiiie e 1485
30.6.2 Softeware POIlINgG ProCEAUIE. .........couiiiiiieiieiet ettt sttt st ettt e b ennenaeens 1485
30.6.3 SUSPEINA OPETALION. .....eitiiiintieiieeitet ettt ettt ettt ettt sb e bt e st sb e e st e et ebtesbee bt estesbeeteensesanenbeens 1485
30.6.4 Data Len@th SETNEZ....ccuvieeiiiiiieeiie ettt ettt et et e s ab e e bt e e sabe e bt e e sbbeenbeeesbbeenbeeebeeenseen 1485
30.6.5 (A)DMA AQAIESS SEEHINE....c.ueeitieteeteeie et eiee st et et ettt et et e e bt eateemteeseeasee bt enaeeaseseessacaaesaassaesaanaaaraaasaerns 1485

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 47



h o
g |

Section Number Title Page
30.6.6 DAt POTT ACCESS. ....uiiiiiiiiiiiiiiiiieicce sttt e 1486
30.6.7 Change CIOCK FIOQUENCY ... ..cuiiuieiieie ittt ettt ettt ettt et se ettt e e st et e b e e st e beenseeneenneans 1486
30.6.8 MULE-DIOCK REAG. ...ttt ettt st 1486

30.7  Programmable REZISTETS. ......coiutiriiiiiiiiteiit ettt sttt ettt e st et e st e e s it e e baeeabeesabeesabeebee s beesabeesbbeenbeesabeesaseeanean 1487
30.7.1 DMA System Address (ESDHCV3x_DSADDR).......coieiiiiniinieireeeeeetseeeste et 1488
30.7.2 Block Attributes (ESDHCV3x_BLKATTR)....coucoiiiniiiiiniiiiinceneee ettt 1489
30.7.3 Command Argument (ESDHCV3X_CMDARG).......cooouiiiiiiiiiieeiie ettt 1490
30.7.4 Command Transfer Type (ESDHCV3X_XFERTYP).....ccooiiiiiiniiniinieccccenese et 1491
30.7.5 Command Response n (ESDHCV3x_CMDRSP)......cc.cociiiiiiiiiiiiiiiiiecceeeetet et 1495
30.7.6 Data Buffer Access Port (ESDHCV3x_DATPORT)......ccooouiiiieiiecceeeee e 1497
30.7.7 Present State (ESDHCV3x_ PRSSTAT)....couiiiiiiriiieeree ettt 1497
30.7.8 Protocol Control (ESDHCV3X_PROCTL).......oooiiiiiiieiie et 1502
30.7.9 System Control (ESDHCV3X_SYSCTL)...c..ccviiiiiiieieeieeeeeeenee e 1506
30.7.10  Interrupt Status (ESDHCV3x_TRQSTAT).c..c.eriitirieiirieiirieireetrte ettt ettt sttt 1510
30.7.11 Interrupt Status Enable (ESDHCV3x_TRQSTATEN)......cooiiiiiiiiiiieiteieeteetesteieee et 1515
30.7.12  Interrupt Signal Enable (ESDHCV3x_IRQSIGEN).......c.ccooiiiiimiiiiiniiieiricieereeeesieeee e 1518
30.7.13  Auto CMDI12 Status (ESDHCV3x_AUTOCI2ERR)......ccooeiriiiiiinieiniiieinierieteiese st 1520
30.7.14 Host Controller Capabilities (ESDHCV3x_HOSTCAPBLT)...c..coooiiiiiiiiniiieiicnceceeeeee e 1523
30.7.15  Watermark Level (ESDHCV3X_WML).......cccoiiiiiiiiiiiiicieeeeeseee et 1525
30.7.16  Force Event (ESDHCV3X_FEVT)....ooiiiiiiiiieiriereeee ettt 1526
30.7.17 ADMA Error Status Register (ESDHCV3Xx_ADMAES).......ccoiiiiiiiiiieineiestee et 1528
30.7.18  ADMA System Address (ESDHCV3X_ADSADDR)........cccccuviirimiiniieineirieieieeeeeeeeeieeee e 1530
30.7.19  DLL (Delay Line) Control (ESDHCV3x_DLLCTRL)....cc.cctvtiiriiieiinieirieieieiei ettt 1531
30.720  DLL Status (ESDHCV3X_DLLSTS)....covirieiriiitintcirieeincteteee ettt ettt aens 1532
30.7.21 Vendor Specific Register (ESDHCV3X_VENDOR)......cccccoiiiiiiiiiiiiiieieeee e 1533
30.7.22  MMC Boot Register (ESDHCV3x_MMCBOOT)......ccccmiiriirieiinieiirieieiiieitnieiesiet ettt 1534
30.7.23 Host Controller Version (ESDHCV3X_HOSTVER)......ccoooiiiiiiiiiii et 1535

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

48

Freescale Semiconductor, Inc.



h o
g |

Section Number Title Page
Chapter 31
External Memory Controller (EXTMC)

31,1 General INTrOAUCHION .......ouiuiiiiiiiiiiietctee ettt ettt ettt sa et e s b sa e 1537
31.1.1 OVEIVIBW. ...ttt st s a e st b e st b e et b e e sa b s sa b e 1539
BL11.1 AXIPOIT GASKEL.....viiiiieiietieet ettt bbbttt ettt 1539

31.1.1.2  Dedicated Write Buffers Module..............cccceiiiniiiininiiiniiiiiiiccececeee e 1539

31.1.1.3 Read Shared Buffers Module.............ccccoiiiiiiiiiiiiiiiiii e 1539

31.1.1.4  Fast Arbitration MOAULE..........cocuiiiiiiiiieiiet ettt neens 1540

31.1.1.5 Slow and Intr Arbitration Modules...........c.ccoieviiiiiiiiiiiininiiiiiecceceeee e 1540

31.1.1.6 Memory Controller MOAUIES.........cc.uiiriiiirieiiie ettt ettt ettt e e s 1540

31.1.1.7 IPS TNEEITACE UMIL......eeiiiiieiieeeeee ettt ettt ettt ettt st e et e et e e e neeenteans 1540

31118 DEbUZ UNti.ciiuiiiiieiiriiieiiieiirteiettt ettt ettt ettt 1540

31.1.2 FRATUTES....c.oiiiiii et 1541

31.1.3 MOAES OF OPETALION. ... .ottt ettt ettt et e et eate et e bt et e eabesaeesaeesaee bt enteeneeeneeeseanteenseenneeneenneas 1542
31.1.3.1 LOW POWET MOGES.......cuiiiiiiiiiiiiiiieitiiicit ettt st 1542

31,132 DEbUZ MOGE.......cuiiiiiiiciiiciecee et 1542

31.1.3.3 Dynamic Voltage and Frequency Scaling (DVES) SUPPOIT........cccoieiiiiiiriiiniieiieieeiesieeee 1542

31.1.3.4  POWer SaVING MOGC....c..eoiiiiiiiiiiiieit ettt ettt ettt et sie e 1543

31.2  ShAring Of /O PINS.....oouiiiiiiiieeieeee ettt ettt e b e st e b e st e e bt e s h bt e bt e sat e e bt e eabeeabeesabeeabeesabeebeenanen 1543
31.2.1 EIM and NFC IO Pinl SNATINE ..cc.veouieiieiieiiieieetieie ettt ettt ettt ettt et e e et e besneesbeeneesneeaeeneas 1544

31.3  Memory Map and Register DefINitioN. ......ccveruiiiiriiniiienieeeit ettt ettt ettt 1545
31.3.1 TP BUS MEMOTY IMAD.....c ettt ettt ettt et e st e bt st esae e e b e e eab e e bt e e bt e sabeenabeenbeenas 1545

31.4  FUNCHONAL DESCIIPIION. 1. ceutitietieitietieteetie ettt et ettt e et e et e eae e et esteebeeseeshee bt eaeeebeeaeeeseenbeesee bt emseeseenbeessenbeenseeseenseeneenseenes 1546
31.4.1 CLOCKS .ttt ettt ettt b ettt b ekttt eaes 1546

3142 RESEE. ..ttt 1547
314.2.1 COIA RESCL. ...ttt ettt ettt ettt e h et e e e st e bt en e e st e et e et e en s e ebe e beeneeeneanseans 1547

31.4.2.2  Warm RESEL..c..iiiiiiiiiii e e e 1547

31.4.3 TIEOTTUPES ¢ttt ettt ettt e s bt e bt e et esab e e e at e e bt e e bt e sa bt e sabe e b e e e bt e eat e e s nbe e bt e ebeeeabeeas 1547

3144 BIQIANNESS. ..ottt ettt et et h e bttt e a e e h e bt e bttt eat e eh e e bt et e en e e eae e bt enbeenbeenaeenean 1548

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 49



h o
g |

Section Number Title Page
3145 IP BUS INEEITACE. .....cviiiiiiiiiiiiii e 1548
31.5  Application INFOIMAtION. ......cc.coiiiiiiiiiiiiiit ettt ettt sttt s sttt ettt ettt ese bt bt sae e nes 1549
31.5.1 BUFTETS SIZE ... et 1549
31.5.2 Master to Slave Paths - RESIICHONS. .......ccciiiiiiiiiiiiiiiiccc e 1549
31.5.3 EXTMOC ENQIANNESS ...eeutieutieiiieiieittesieerte ettt eite st e et et eateeste st e ebeeabeeabesmeesaeesaee st enseemeeeseeeseanteenseennesneenneas 1549
31.5.3.1 Introduction to ENdIanness........c..ccuecueiiiiiiiiiiiiiiiiieee st 1549
31.5.3.2 AXT ENdianness SUPPOT......ccuueeruierieirieeiierieeniteeitesiteesite st esisesbeesiseesieesabeessseebeesabeesaeesases 1549
31533 AXT MASTET KOttt ettt ettt et e bt et eeb e e bt e st e est e bt enbeeseebeenseeseenbeanseeneenseans 1549
31.5.3.4  AXTMASIET X32..iiiiiiiiiiiiiii ettt 1550
31.5.35 EXTMC Endianness SUPPOTL...c...eeeueerrireerireeniteenieesteeeitesiaeesieeessseesseesseesseessssesssseesssesssnes 1551
31.53.6  MAIF ENdIQNeSs SUPPOTIL.......eeruiertietietieieeiiesteesteenteenteeteenteeseesseesseesseenseeseesesneesneesseanseenseans 1551
31.5.3.6.1 MAIF behavior for X64 arbitration.............ccecevuiniriiiiiieiienieniieceeieeeiene 1551
31.53.6.2 MAIF behavior for X32 arbitration............ccccevuiiiiiiiiiiiiiiiiiiiccccciciee 1551
3154 Data Storage ATTANZEIMENL.......c..eiuieiieiierteeie et ie sttt et et etestee et eseesaeeeeeaeenteeseesseensesaeesseeneesntesesneesaeeaesneas 1553
31.6  Programmable REZISEIS. .....co.iiiiiiiriiiiriierieett ettt et ettt et et b e et eb e s ae et eb e sb e et e at e bt et ebtesbee e enee 1555
31.6.1 IP Lock register (EXTMC_EXTMC_IPLCK)......c.ccoiiiiiniiiniiiiiiecnieeeieeeeeee e 1556
31.6.2 Interrupt control and Status register (EXTMC_EXTMC_EICS)......cccooiiiiiiiiiiiieieeeee e 1557
Chapter 32
Fast Ethernet Controller (FEC)
R B 0 )< 4 (<2 1561
32.1.1 FRALUTIES.....ieiee ettt et s b et ettt ettt s a e s 1563
32,2 MOAES OF OPETAION. ..cuueiiiiiiiieitieette et ee ettt ettt e et e ettt e sut e e ateeabeeeabeessteesabeebeeebteeabeesabeesabeensbeestesabeeenseesateesaseeseean 1564
32.2.1 Full- and Half-DupleX OPeration..........cc.eecueiiertieieriienteeiesieeieeieette st etesieesteetesseesseensesseesseesesseesseennesneas 1564
3222 INEEITACE OPLIONS. ..uviiiiiiiiiiitiete ettt ettt ettt b ettt et et s bt et s bt e s bt et sbe e bt ee b e s bt esbesbeebeeanenbeens 1564
32.2.2.1 10-Mbps and 100-Mbps Media Independent Interface (MII)............coceoeenienieniencnncnnncnne. 1564
32222 10 Mbps and 100 Mbps RMII INtEITACE. ........ccuieiuiriieiieieiieierie et 1565
32223 10-Mbps 7-Wire Interface OPeration...........cccueeiereerierienieriinieeieetenteete ettt siee e 1565
32.2.3 Address RECOZNTHON OPLIOTIS. ..cceuuierutieriieiiieeieeeitte ettt e st siteesibeesibeesibe ettt esabeesbteessbeebeeessbeenbeeenssessees 1565
3224 Internal LoOPDACK. ......coiiiieie ettt sttt ettt sttt ettt et e et nneans 1565

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

50

Freescale Semiconductor, Inc.



h o
g |

Section Number Title Page
32.3  FUNCHONAL DESCTIPLION. ...eeutiiiiieiitieiieiteeet ettt ettt s e e b e st e e bt e et e e s bt e e bt e sab e e bt e eabeesbbeenbeessbeebaesabeenbaeenseenanean 1566
32.3.1 NEetWOrk INEIface OPLIONS. ..c..eeuiitieiieiiietieie ettt ettt ettt e sttt e et e bt e seesae e tesaeesaeeneesaeebeeneesaeenesaeas 1566

3232 FEC Frame TransmiSSION. .......ccceiiiiiiiiiiiiniiieiestetetetet ettt st sttt 1568
32.3.2.1 Transmit Inter-Packet Gap (IPG) Time..........covviiiiiiiiiiiiiiiiiiiceeeeee e 1569

32.3.2.2  Collision Handling..........ccueouiriiriininininiiieiet ettt 1569

32323 Transmission Error Handling.........cocooiiiiiiiiiiiiiiiicctceeeeeeeeetese e 1569

32.3.2.3.1 Transmitter Underrun .........ccccooeiviiiiiiiiiiiiiiiiciciciciccceecccscsccce e 1570

32.3.2.3.2  Retransmission Attempts Limit EXpired ..........ccocceiieiinieiineniniecceeee, 1570

323233 Late COIISION ....oouiiiiiiiiiiiiiieiicitciieece e 1570

323234 HEArtDEAL ...c..cuiiiiiiieiccec s 1570

3233 FEC Frame RECEPIION. .. .c.eiitietiiieitieie ettt sttt sttt et st e ettt e s bt e beeseesaeenbeeseesbeenseeneenneenaesneas 1570
32.3.3.1 Receive Inter-Packet Gap (IPG) Time.......cocuevieriiniiiiiiieiieieencecec ettt 1572

32.3.3.2 Ethernet Address RECOZNILION. .........eeiuiiiiiiiiiiieieeriie et e 1572

32.3.3.2.1 Hash ALGOTTtRML....ccuiiiiiiiee e e 1575

32333 Reception Error Handling........c..cocueeiiriiiiiiiiienienicecece ettt 1578

32.3.3.3.1 OVETTUL ..ottt sttt 1578

32.3.3.3.2 Non-Octet (Dribbling BitS) ........ccoceeviiiiiiiiieie it 1578

32.3.3.3.3 0 CROC ettt 1579

323334 Frame Length Violation........ccccoiviiiiiiiiiiiiiiiiieiccc e 1579

323335 TIUNCALION. ...ttt ettt ettt ettt ettt ettt e b et e e s e et et enteeneenbeans 1579

3234 Full-Duplex FIOW CONLIOL.....c..coouiiiiiiiiiitiieeiteeetet ettt ettt sttt st st st nae s 1579

32.3.5 Internal and External LOOPDACK.........coiiiiiiiiiiiiie ettt ettt et 1581

32.4 Initialization/Application INFOIMALION. .......c.ciiuiiiiiiiii ettt ettt ettt ettt sa ettt e et e beeneeseeeneeenee 1581
324.1 INitialiZAION SEQUEIICE. ... .eetieitirtietieit ettt ettt ettt et ettt e e eb et ea b et e e bt eabesbe e bt eebesbe et e eanenbeens 1581
32.4.1.1 Hardware Controlled InitialiZation.............ccoviiiiiiiiiiiiiiiiiiiciccec 1581

32.4.1.2 User Initialization (Prior to Asserting FEC_ECR[ETHER_EN])......ccccoceiiiiininiiieieee 1582

324.1.3 Microcontroller InitialiZation...........cc.ccueiiiiiiiiniiiiiiiiii e 1583

324.14 User Initialization (after asserting FEC_ECR[ETHER_EN])........ccoooiiiiiiiiniiiiiiiiiiieeee, 1583

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 51



h o
g |

|
Section Number Title Page
3242 BUTTET DIESCIIPLOTS. .ttt ettt et ettt bt e st e e bt e et e e sttt e bt e sabeesabe e bt esabeennbeenbeenns 1584
32.4.2.1 Driver/DMA Operation with Buffer DesCriptors...........ccouieierieriieiienienieeieeeeieeieeee e 1584
32422 Ethernet Transmit Buffer Descriptor (TXBD)......coccoiiriiieiiiniiiiniinicieeeceeeeeee 1585
324221 Driver/DMA Operation with Transmit Buffer Descriptors..........c...ccecceeueens 1586
324.2.2.1.1 Transmit Frame in Multiple Buffers...........cc.ccoccenveniennnennn. 1586
32.4.2.3 Ethernet Receive Buffer Descriptor (RXBD)........cocviviiiiiiiiiiiiiiiiiicniececeiceceeesieeies 1587
324.23.1 Driver/DMA Operation with Receive Buffer Descriptors...........c.ccceceeeeenens 1589
32.5  Programmable REZISIEIS. .......cuiiiiiiiiiiiieteteeterte sttt sttt ettt ettt b ettt et ettt ettt e s et ee et ne et ae e nen 1590
325.1 Top Level BIOCK MemMOTY IMAP......coouiiiiiiiiieniieiteieee ettt st sttt ettt 1590
3252 Message Information Block (MIB) Counters Memory Map........coccueeeueeiiierniiienieenieeeiee e 1590
32.5.3 MIIGSK Registers MEMOTY Map......c.cccueririirieiiiiieiieniieieeeetet ettt ettt ettt ettt et b et eae e nnens 1593
3254 Ethernet interrupt event register (FEC_EIR)......coccooiiiiiiiiiiiiiiiiiniceeeee e 1595
32.5.5 Ethernet interrupt mask register (FEC_EIMR)......ccc.coiiiiiiiiiiiiiieiec et 1597
32.5.6 Receive descriptor active register (FEC_RDAR)........ccccociiiiiiiiiiiiiiicneeceeeceneeese e 1599
32.5.7 Transmit descriptor active register (FEC_TDAR)......ccccooiiiiiiiiiiiieiiiicnieeceseceeeeee e 1600
32.5.8 Ethernet control register (FEC_ECR).....c.c.iiiiiiiiiiiiiieeieeeeee ettt sttt n 1601
3259 MII management frame register (FEC_MMEFR).......c..ccccoiiiininininineneneseeese e 1602
32.5.10  MII speed control register (FEC_IMSCR)......ccccooiiiiiiiiiiiinieieeeicteet ettt ettt 1604
32.5.11 MIB control register (FEC_IMIBO).....c...coiiiiiiiiiiitete ettt ettt sttt sttt eaee e 1606
32.5.12  Receive control register (FEC_RCR).......coiiiiiiiiiei ettt 1607
32.5.13 Transmit control register (FEC_TCR)...c...coiiiiiiiiiiiiiiciiet ettt 1608
32.5.14  Physical address low register (FEC_PALR)........coiiitiiiiiieiiie ettt st e 1609
32.5.15  Physical address upper register (FEC_PAUR)........cccciiiiiiiiiee ettt 1610
32.5.16  Opcode and pause duration register (FEC_OPDR)........cccccooiiiiiiiniiniiiiiiiictceeeeeeeeee e 1611
32.5.17  Descriptor individual address upper register (FEC_TAUR).........cccooiiiiiiiiiiniiiiiieceeceeeseeeeeiee e 1611
32.5.18  Descriptor individual address lower register (FEC_TALR).......cccooiiiiiiiniiieieecee e 1612
32.5.19  Descriptor group address upper register (FEC_GAUR)........cccoiiiiiiriiiniiniieicceceeeee e 1612
32.5.20  Descriptor group address lower register (FEC_GALR).......cccccooiiiiiiiiiiiiiiiie e 1613
32.5.21 Transmit FIFO watermark register (FEC_TFWR).......cccooiiiiiiiiiiiieeee e 1613
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
52 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
32.5.22 FIFO receive bound register (FEC_FRBR).......cccccooiiiiiiiiiii e 1614
32.5.23 FIFO receive FIFO start registers (FEC_FRSR).......cccooiiiiiiiiee e 1614
32.5.24  Receive buffer descriptor ring start register (FEC_ERDSR)......ccccoceiiiiiiiniiniiiiiiinicieeeceecieeeeeenens 1615
32.5.25  Transmit buffer descriptor ring start register (FEC_ETDSR)......ccccciiiiiiiiiiiiiiiiiieieeeecee e 1616
32.5.26  Maximum receive buffer size register (FEC_EMRBR).........cccoooiiiiiiiiiiiiee e 1616
Chapter 33
Fast Infrared Interface (FIRI)
R I B 0 )< 1 (<2 1619
33.1.1 Overview of IrDA Medium Infrared and Fast Infrared Standards.............ccccccueviiiiiinnininniinncnee. 1622
33.1.1.1 MIR Packet STIUCTUTE.........ccoiiiiiiiiiiiiiiicice e s 1622
33.1.1.2  FIR PaCKet SIITUCTUIE. ....cuiitieitieiieitiet ettt ettt sttt ettt et e bttt et e e et e teeneeeaeenteans 1623
33.1.1.3  MIR CRC ittt ettt et 1624
33.1.1.4  FIR CRC ...ttt ettt 1624
33.1.1.5  MIR MOGUIATON w..ouviniiiiiieiiiteteietete ettt ettt 1624
33.1.1.6  FIR MOAUIAHON. ..ottt st st s 1625
33.1.2 FRATUTES.....c.iiiiiiii et 1625
33.1.3 MOAES OF OPETALION. ... .ceutieuiieiiieiieeiieet ettt ettt ettt et e eat e et e et e et e eabeemeesaeesaee bt enteeneeeseeeseenteenseennesneenneas 1625
33.2  EXternal Signal DESCIIPLION. ..c..cerutiiiiiiiiiitite ettt ettt ettt ettt et sbt e et et sb e e bt et e sbe e bt e bt sbeesbeenaeenee 1626
33.2.1 Detailed Signal DESCIIPOMS. ....cc.utiitiiiiieriit ettt ettt ettt et e st e st e e bt e eate e baeeabeesateebeesabeenbaesnseenanes 1626
332,11 IPP_DO_TXD...iitiiiiiieiiiieisteeeteetei ettt ettt 1626
33212 IPP_IND_RXD...citiiiiiiieiriiciec ettt 1626
33.3  Programmable REZISTETS. ......ciiutiiriiiitieiiteeite ettt ettt ettt et e e st e e et e e be e e bt e s et e e sab e e bt e s beeeabeesbbe e bt e sabeesabeenaeen 1627
33.3.1 FIRI Transmit Control Register (FIRI_TCR).......cc.coouiiiiiiaiiieiie ettt 1627
33.3.2 FIRI Transmit Count Register (FIRI_TCTR)......ccccoctiriiiiiiiiieniereenteeee ettt 1629
33.3.3 FIRI Receive Control Register (FIRI_RCR).......ccccueiiiiiiiiiiiieiie et 1630
33.34 FIRI Transmit Status Register (FIRI_TSR).......cotiriiiiiiet e 1632
33.3.5 FIRI Receive Status Register (FIRI_RSR).....cc.cooiiiiiiiiiiiiicecteeeeeeee e 1633
33.3.6 FIRI Control Register (FIRL_CR)........cccoeoiiiiiiiiniiiiiiirceeeeee ettt 1634
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
Freescale Semiconductor, Inc. 53



h o
g |

Section Number Title Page
334 FUNCHONAL DESCTIPLION. ...eeuiiiiieiiiieiteeiteeete ettt ettt s e e bt e s et e e bt e et e e s bt e e bt e sab e ebtesabeesbbeesbeesabeenbaesabeenbaeenbeenanean 1635
334.1 TrANSINITEET OVEIVIEW . ....eiutieutieiieetieteete ettt ettt et eaee st e e bt eseesaeeste e et eaeeesee st enteeneeeseebeenteenteeseenbeenseennenneas 1635
334.1.1 MIR MOdE-TTaNSIITLET ........eeuiiiiiiiiiiiieiieiieieeet ettt s s 1636

33.4.1.2  FIR Mode-TranSmitler........cccooiiiiiiiiiiiiiiiiieiiiicsic ettt 1636

33.4.1.3 Serial Infrared Interaction PulSe............ccueiieiiiiiiiiiieiee et 1636

33.4.1.4  Software Packet ASSEmMbLy MOME.........cocueeiiiiiiiiniiniiiieeetceet et 1637

3342 Transmitter FIFO.........ccociiiiiiiiiiiiiii e 1637

33.4.3 RECEIVET DVEIVIEW ...ttt ettt ettt ettt ettt et e a et e st e eb e et e eae e bt eneeeaeeneeeaee bt emeesbeeneesneenesneas 1637
33.4.3.1 MIR MOGE-RECEIVET ..ottt 1637

33.4.3.2  FIR MOdE-RECEIVET.......ccuiiiiiiiiiiiiiiiiiciccccc s 1638

33433 Software Packet Disassembly MOde.........c.coouiiiiiieiiiiiiiee e 1638

3344 RECEIVET FIFO ...ttt ettt s s s 1638

33.5 Initialization/Application INFOTMAtION. .......c.eiiiiiiiiiiiieeie ettt ettt e s e st e et e sbeesabeenaeean 1639
33.5.1 Examples of FIRI Programming...........coccoeeieirieiiieiiieietetestcsteste sttt ae e nae 1639
33.5.1.1 Transmitter Programming SCENATIO........coueriiriiriiiiiniieicete ettt 1639

33.5.1.2 Receiver Programming SCENATIO. .....ccc.utiiiiiiiitiiieeiii ettt e 1640

Chapter 34
Flexible Controller Area Network (FLEXCAN)

341 INEFOAUCTION. ...ttt ettt ettt a e a e ea e ea e b s sa b ea e 1641
34.1.1 GENEIAL O VEIVIBW . ..cutiiieitieiienit ettt ettt et et et eeh e et e e bt eetesb e et e eabesmeesh e e bt eabesaeesaee bt enteeseesbeanteenseeneeseans 1642

34.1.2 FLEXCAN BIOCK FEATUTIES. .....ccueiuiiiiiiiiiieiiiieiiiestecteeie ettt st sttt 1643

34.1.3 MOAES OF OPETALION. .....vieeieieriiieeiieitie ettt ettt ettt e st e sttt e sab e ettt e sab e e bt e e sabeebaeesbbeenbteesbeenbeeebeeenseenn 1644

342 EXternal SigNal DESCIIPION. .....ciiuieiiiieitiete ettt ettt ettt ettt et e te et e bt et e s ate bt eaeeesee st eateeseesseeneeeseenaeeneeeneesseenseenes 1645
34.2.1 SIZNALS OVEIVIEW. ...ttt ettt ettt et sb ettt bt sa et e bt e st e et ebtesbe e bt eatesbe e bt eatesaeenbeens 1645

3422 STZNAL DESCTIPLIONS. ¢ttt ettt ettt ettt e st e e sat e e bt e sbeesabeesabeesabeesabeebeeenbaesnseesabaesnseenns 1645
34221 CAN RX toiiiiiitiete ettt 1645

34222 CAN TX coiieiiicintctetteee ettt sttt 1645

343 BUITEIS. ..o e e 1646
34.3.1 Standard/Extended Message Buffer (MB0) Memory Map.........ccccoeiirienieienienieieeiesieeee e 1646

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

54

Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
3432 MesSSaZE BUITET STIUCIUTE. ... .eiiiiiiieiieee ettt ettt ettt et e st e bee st sbeesabeebee e 1646

3433 RX FIFO STIUCLULE. ...ttt ettt ettt et e et e e e b et e eae et e eseeeseenteeaee bt eneesaeeneesneenaeeneas 1650

344 FUNCHIONAL DESCIIPIION. ¢..ceutiittiiiiiteitieteeit ettt ettt ettt ettt et s bt et e bt e s bt et sb e e bt eb b e bt eatesbees b e et s e bt eabesbe et e ebeenaeenee 1652
344.1 OVETVIBW. ...ttt et s e b s a e st b e s a e b st s ea e 1652

3442 TLANSINIE PIOCESS. ... vttt ettt b ettt e b et et e e bt e bt eate e st e bt entessee bt entesneenneennesneas 1652

3443 ATDITTATION PIOCESS. .. .veuteetetieteeiteet ettt ettt ettt ettt ettt b et et e bt e bt et a e bt e st e e bt e bt eabeeb s et e eabesbeenbeeanenbeens 1653

3444 RECEIVE PrOCESS. ....cuiiiiiiiiiiiiciicic e e 1654

34.4.5 IMAALCRING PIOCESS. ... eitieiieeiie ettt ettt ettt ettt ettt et et e bt e st eeb e e bt e st e eb e e b e enbeeseeebeenbeeneesseeneennesneas 1656

34.4.6 Data CONETENCE. ......ccueiiiiiiiiiiiciicce ettt ettt ettt sae 1658
34.4.6.1 Transmission Abort MechaniSm.............ocoooiiiiiiiiiiiiiiii 1658

34.4.6.2  Message Buffer Deactivation...........cccccueoiiieiiiiiiiiiiiieictcientetetest ettt 1659

34.4.6.3 Message Buffer Lock MeChaniSm..........cooeeiuiiriiiiiiiiiinieiiceiceiceieeiteeteseesee e 1660

34.4.7 RXFIFO ...ttt sttt sttt st 1661

3448 CAN Protocol Related FEatUres........c.coiuiiiiiiiiiiieeiieie ettt ettt ettt ettt e e eneenaeens 1662
34.4.8.1 OVerload Frames..........ccooiiiiiiiiiiiiiiicicceeee e e 1662

34.4.8.2 TIME STAMP...ceitiiiieiiieetee ettt ettt e st e e e b e et e e sab e e s st e eabeesabeesabeenbbeenaeeenses 1662

34483 ProtOCOL TIMINEZ. ....eeueiiiiiiiieitieit ettt ettt ettt e et e bt e bt ente et e e s e sseenteans 1663

34.4.8.4  Arbitration and Matching TimiNg........cceevueeiiirierieniiieiiere ettt 1665

3449 Modes Of OPEration DELAILS. ........ceiuiiiiiiiiieie ettt ettt et e b e e bee st e e sbeesabeesareeaee s 1666
34.49.1 FTEEZE IMOME. ...ttt ettt sbe et st sbe et st e b st enbeenteeneens 1666

34.4.9.2  BIock Disable MOdE.........ccoeuiiuiriiiiiiiiiiiiieicicctet e 1666

34493 SOP MOME.....ooiiiiiiiiiiceecece e 1667

34410 INEEITUPES. c.eeiueettete ettt ettt ettt et e bt ea e et e et e eaeeeu e e et e aee e st et e emeeea e et e emeeess e bt emteeneeebeenseenseeneenseenseeseanseans 1668

34.5 Initialization/Application INFOrMAtION. ......cc.eovuiiiiiiiiriiiiiriicet ettt ettt s e e 1669
34.5.1 FLEXCAN InitialiZation SE@QUEINCE. ......cccvtiiiiiiriieiiiieiite st eite sttt ettt ettt e st esiteesibeesbeesabeesabeeeanee s 1669

34.6  Programmable REZISTEIS. .....cc.eeiuiiiiiieie ettt ettt et a ettt e e e ae et e e et e s bt eaeeeaeesae et e eseeea e et e eneeeaeebeeneesneenaeenes 1670
34.6.1 Module Configuration Register (FLEXCANX_MCR).......cocceviriiniiiiiiiniiiieneeceeeneee e 1673

34.6.2 Control Register (FLEXCANX_CTRL)......cccoeoiiiieiiiieincieeeteetece e 1677

34.6.3 Free Running Timer (FLEXCANX_TIMER).......ccctiiiiiiieiet et 1679

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 55



h o
g |

|
Section Number Title Page
34.6.4 Rx Global Mask (FLEXCANX_RXGMASK).......ccoririiiiiiiiiineieeeesee ettt 1680

34.6.5 Rx 14 Mask (FLEXCANX_RXTAMASK)....c.ooirieirieieinieietestetete ettt sttt 1681

34.6.6 Rx 15 Mask (FLEXCANX_RXISMASK)....c.ooimieiriiiiineieenteteeseet ettt 1681
34.6.7 Error Counter Register (FLEXCANX_ECR).......cooiiiiiiiiiiieiiieieeteee ettt 1682
34.6.8 Error and Status Register (FLEXCANX_ESR)....cc.ooiiiiiiieeeee e 1684
34.6.9 Interrupt Masks 2 Register (FLEXCANX_IMASK2)....cc.cooiiiiiiiiienieiteieeestesteseee et 1686
34.6.10  Interrupt Masks 1 Register (FLEXCANX_IMASKI).....ooiiiiiiiiiiiiieieeeteee et 1687
34.6.11 Interrupt Flags 2 Register (FLEXCANX_IFLAG2).....c.cooiiiiiiiiieiieieee ettt 1688
34.6.12  Interrupt Flags 1 Register (FLEXCANX_IFLAGI)....cccccoiiiiiriiiniiiiiieiieieseestee ettt 1688
34.6.13  Glitch Filter Width Register (FLEXCANX_GEFWR).......ccccccciiimiiiiiiiiiceeseeeseeee s 1689
34.6.14  Rx Individual Mask Registers (FLEXCANX_RXAIMR)......cccociriiimiiiriiiiiiiieieeeee e 1690

Chapter 35
Electrical Fuse Array (FUSEBOX)

e T B £33 (o 14 11 (<5 10 | OO 1691
35.1.1 OVETVIEW. ..ttt ettt s a e st a et s bbb s a et besa et besaeene b e 1692

35.1.2 MOAES OF OPETALION. ......viieueieiiiieeiteette ettt ettt ettt e st e sttt e sab e e bt e e sab e e bt e e sabeebeeessbeenbeeessbeenbeesseesnneenn 1694
35.1.2.1 Normal Operating MOAES.......c.coveueieiiiiiiiiieiteeet ettt ettt s eae s 1694

35.1.2.1.1 WOrd Read......coooiiiiiiiiiiiiiiicies e 1695

35.1.2.1.2 Bt PrOZIam...cc..coiiiiiiiiiieiiece ettt ettt 1697

35.1.2.2  Bypass FUSEBOX ..ottt ettt ettt 1700

35.1.2.3 LOW POWET MOGES.......cuiiiiiiiiiiiiiieiiieci ettt s 1700

35.2  EXternal Si@Nnal DESCIIPLON. ....uiiitiertieiiteiie ettt ettt ettt et eb e st e st e e beeeabee sttt e sbbesbeesabeeeabeesbbeanbeesabeesaseeseean 1701
35.2.1 Detailed Signal DESCIIPIONS .......oiuieiiiiieitieieitieteet ettt ettt ettt e st e et e bt eaeesteenee st enbesneesbeeneesneenseeneas 1701

35.3  FUNCHONAL DESCIIPIION. ¢..ceutiititieitetieieeit ettt ettt ettt et sttt bt e bt et sb e e bt e bt e bt eabesb e et e et s e bt eatesbeenteebeenaeenee 1701
35.3.1 CLOCKS ..ttt ettt ettt ettt eas 1702

3532 RESEE. .ttt h et b bbbttt h et bbbt bt bbb bbbt b et be e 1702

35.3.3 TIERITUPES ..ttt ettt b et e b e s bt et e a e bt et e bt sb e et ea bt e bt e bt ea b e eb e et et e eane b ean 1702

35.4  Initialization INOrMAtioN.........cocciiiiiiiiiiiiii e e 1702

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
56 Freescale Semiconductor, Inc.



h o
g |

Section Number Title Page
Chapter 36
General Power Controller (GPC)

30.1  INIFOQUCTION ..ottt ettt ettt ekttt et e b et e bt et e e aeeae bt eb e saeeue b saeeaenes 1703
36.1.1 OVEIVIBW. ...ttt e a e st s b e st s ea b s ea e 1703

36.1.2 FFALUIES. ...ttt ettt h et e et e b et e e e e bt e bt em b e es e e bt et e em e e e b e enbeemeesb e e bt enbeeneenbeenneeaeas 1704

360.2  FUNCHONAL DESCIIPIION. ¢..ceutiitetiiitietteteeit ettt ettt ettt et sttt et b e eatesb e e bt e bt e bt eabesb e et e et s et e eabesbe et e ebeenaeenee 1704
36.2.1 DVES - Dynamic Voltage & Frequency SCaliNg........ccccueeiiiiiieiiiiniieieiiieeieetc et 1705

36.2.2 DVES Change Request Sequence DIagrams............cocevierieriienienienienieeit ettt 1706

36.2.3 Frequency / Voltage Change Controller DeSCIiption..........cocevuirienieniinieniniineeneieeneeie et 1708
36.2.3.1 GPC Controller DeSCIIPHON. .......eeriieiieiiieriieeiite ettt sttt ettt sttt et esabeenaeeeaees 1708

36.2.3.2  Clock Control Module Frequency Update Controller Description............cccceeveereeenueenieenncnne 1710

36.2.4 State Retention Power Gating (SRPG)......cocuoiiiiiiiiiiiiiiieiitecee et 1712

36.2.5 PMIC Interface Requirements for APM SUPPOTL....ccc.eiiiiiiriiiiiiiiiiieiee sttt n 1712

36.3  Programmable REZISEIS. .....cc.eeiuiiieiieie ettt ettt ettt ettt et a e bt et e e et e bt eateeaeesae et e enteeae et e eneeeaeebeeneeeeeenaeenes 1716
36.3.1 Interface Control Register (GPC_CINTR)....cc.ooiiiiiiiiiiiiieieceeteeeee ettt 1716

36.3.2 Voltage Counter Register (GPC_VCR)....c...iiiiiiiiiiieeiieeteeite ettt ettt 1718

36.3.3 NEON register (GPC_NEON).....c.oiiiiiieiiterieene sttt sttt sttt sttt st 1719

Chapter 37
General Purpose Input/Output (GPIO)

0 T 613 (o 16 11 (<] 10 | OO 1721
372 GENETAL OVEIVIEW. ....oiuiiiiiiiiiiiiiieietete ettt sttt ettt et et et et ae et ettt et e st et et e b et et et sa et s e e b besa e 1722
37.2.1 FRATUTES. ...t 1724

37.3  GPIO FUNCHONAL DESCIIPION. 1...eutitietietieiteeiie ettt ettt ettt e st ettt e et e st e bt e et e esee et ee bt enbeemteesseaseenbeenseemaesseesseenseeneeenee 1724
37.3.1 GPIO FUNCHION. ...ttt sttt ettt 1724

3732 GPIO Programiming........coouieiiieiiieiieeeieestt ettt ettt et eib e st e sab e st e e st e e s aaeebtesbteenbeesabaesabeesabeesnbeenns 1725
37.32.1  GPIO Read MOME.....c..cuiriiiiiiieiiieiiricteeee ettt 1725

37.3.2.2  GPIO WIIte MOME.......couiiiiiiiiiiiiiiiiciieicct ettt s 1725

37.3.3 INEETTUPt CONLTOL UNIL.....iiiiiiiiiiiiiiieeitt ettt ettt ettt e st e bt e bae et esbeesabeesabaesaseesabeesaseenns 1726

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 57



h o
g |

|
Section Number Title Page
37.4  Programmable REZISTETS. ......ccittiriiiiiiiiteitt ettt sttt ettt ettt et e et e st e e e st e e be e e bt e sabeesabeebe e e beesabeenbbeenseesabeesabeeneean 1726
37.4.1 GPIO data register (GPIOX_DR).......ooiiiiiiieiee ettt ettt saee e ens 1729
37.4.2 GPIO direction register (GPIOX_GDIR)........ccccoouiriiriiriinieiieieeieieet ettt sttt 1731
37.4.3 GPIO pad status register (GPIOX_PSR).....ccocuiiiiiiiiiiiit ettt 1732
3744 GPIO interrupt configuration register] (GPIOX_ICR1)......cccooiiiiiiiiiiiiieiceecet et 1733
37.4.5 GPIO interrupt configuration register2 (GPIOX_ICR2)......cccccoiiiiniiriiniiiiniiiienieic e 1737
37.4.6 GPIO interrupt mask register (GPIOX_IIMR)........coiiiiiiiiiiiiiiieieeeee ettt 1741
37.4.7 GPIO interrupt status register (GPTOX_ISR).......coiiiiiiiiiii e 1742
37.4.8 GPIO edge select register (GPIOX_EDGE_SEL)......cccccoctiiiiniiiiiiiienieiteeeeseestese et 1743
Chapter 38
General Purpose Timer (GPT)
381 OVEIVIBW...uiiiiiiiiicicic et ettt bbbtttk ekttt h et e a bt et e a e h e bbb st 1745
38.1.1 FRATUTES....c.iiiiii ettt 1747
38.1.2 MOAES ANA OPETALION. ¢...eeeteetientieiieetiete ettt et ettt et e eat e et e e bt enbeeseesb e e beeseeabeenbeeseesseenseenseeseenbeentesseenneeneesaeas 1747
38.2  EXIEINAL STZNALS...coutiiiiiiiiieiiieitee ettt ettt et ettt h e sa e ettt s h e bt et ehe e ae et ebeesbee e 1748
38.2.1 External Clock Input: IND_CLEKIN.......coiiiiiiiiiiiiiieieeie ettt ettt st e st sbae e esaae s 1748
38.2.2 Input Capture Trigger Signals: IND_CAPINT, IND_CAPIN2.......ccoiiiiiiiiiieiee et 1748
38.2.3 Output Compare Signals: DO_CMPOUT1, DO_CMPOUT?2, DO_CMPOUTS3......cccccceviimiiiniinieniens 1749
38.3  FUNCHONAL DESCTIPLION. ... eeuiiiiiiieiitieiteiteeeite ettt ettt et s e et e st e e bt e et e e s bt e e bt e sab e ebtesabeesbbeenbeesateestesaseenbbeenseenanean 1749
38.3.1 OPETAtING IMOUES. ..c..eviiiiiitietiiie ettt sttt st b e st be ettt be et et besae et b sae st b sae st e b e 1749
38.3.1.1 RESLAIt MOGE. ..ottt e 1749
38.3.1.2  Free-Run MOde.........ccoooiiiiiiiiiiiiiiiiiiiicic e 1749
38.3.2 (05753 215 () 1 OO USROS PPRIPRO 1750
38.3. 2.1 CLOCKS ittt b ekttt 1750
38.3.2.2 TNPUL CAPLUTE. ..ttt ettt ettt et sat e e bt e st e e bt e et e ebeesabeebeesasean 1752
38.3.2.3 OULPUEL COMPATE.......eenteenteeieeteete ettt et ette et e bt eete st e e bt esteeseebeeaseeste bt enseeseanseenseeseenseenseensenseans 1753
38.3.2:4  TIEETTUPLS. .eetentteiteeiteett ettt ettt ettt ettt st sb et e h e sb et eat e sb e e bt e st ebt e bt et ebt e bt et et e bt et enn 1754
38.3.2.5 Low Power Mode Behavior...........cccccciiiiiiiiiiiiiiiiiiccccic 1755
38.3.2.6  Debug Mode Behavior.......cc.coiiiiiiiiieii ittt 1755
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
58 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
38.4  Programmable REZISTETS. ......cuiuiiiiiiiiiiiieiit ettt ettt ettt et e bt e st e e et e e be e e bt e sateesabeebee s beesabeesabeebeeeabeesabeeaeean 1755

38.4.1 GPT Control Register (GPT_CR).....coiuiiiiiieiee ettt ettt et neeens 1757
38.4.2 GPT Prescaler Register (GPT_PR)....ccc.coiiiiiiiiiiiiite ettt 1760
38.4.3 GPT Status Register (GPT_SR)......coiuiiiiiiiiiieicicrcee e 1761
38.4.4 GPT Interrupt Register (GPT_IR).....c.coouiiuiiiiiieieeiee ettt ettt ettt ettt et saeens 1762
38.4.5 GPT Output Compare Register 1 (GPT_OCRI)......coociiiiriiiiniiiiiniieieniieiesiteieeteee ettt 1763
38.4.6 GPT Output Compare Register 2 (GPT_OCR2)......cccooiiiiiiiieiiierieeieeste ettt sttt e 1764
38.4.7 GPT Output Compare Register 3 (GPT_OCR3).......cccoiiiiiiiiiieieieeeee ettt 1764
38.4.8 GPT Input Capture Register 1 (GPT_ICRI)...cccccoiiiiiiiiiiiinieieeteeeeee ettt 1765
38.4.9 GPT Input Capture Register 2 (GPT_ICR2).....ccceiiiiiiiiiiiiiiiieeeee ettt 1765
38.4.10 GPT Counter Register (GPT_CINT)...c.iiiiiieiieieeieee ettt sttt st be e e saeens 1766
Chapter 39
2D Graphics Processing Unit (GPU2D)
R B 0 )< 1 (2O OO 1767
392 GPU2D FEatUre LISt.....cc.eiuiiiiiiiiiiiiiiiiieietete sttt s e b e sttt et besa e 1767
39.2.1 Frame BUFfer..... ..o 1767
39.2.2 2D Bitmap Graphics (Separate 2D UNIt).....c..ccereririeieieieienientieesieeee ettt st 1768
39.2.3 VECTOT GIAPIICS. ...ttt sttt ettt s b e b et et e bt e sbe et e et eatesbeebeenaeeaaesaees 1769
39.3  GPU2D BIOCK DIQGIAM........eiiiiiiiiiiiiiiiteeit ettt ettt ettt et e st e et e b e e et e e sabeesabeebeesabeeeabeesbbeenseesabeesaseenseean 1770
39.4  GPU SOC INEEITACE. ... eeueetieitete ettt ettt et ettt ettt et e e a et ea et eat e e s e e bt en b e enteeseeabeenbeembeemeesaeebeenaesaeesneenseeneeenee 1770
39.4.1 GPU2D TOP LeVel DIaIal.....ccc.coiiiiiriiiiiiiriieieeit ettt ettt sttt st sttt et sieesaeebeenn 1770
3942 SOC BUS CONNECTION. .....uiiiiiiiiiiiiitiie ettt s 1771
39.5  Other Signals COMMECTION. ....c..couirtirtirtirtiriertietere ettt ettt ettt ettt ettt e sttt s bt st e et sbesb e ebeebeeaeeateseessent et easensensensensennen 1772
30.0  ClOCKING ATCRIECTUIR. ...coutiitiitieiiietiete ettt ettt ettt ettt b et s b et e e bt sb e e st e et b e bt ea b e eb e et e ea b et e e st e ebe e bt entesbeenaeenee 1772
39.7  POWET IMANAZEIMENL. ....ceiutiiiiieiiteiiteeete ettt ettt ettt st e et e sat e e saae e bt e e bteeabeesabeesabeesabeessbeeabbeeasteeabeeenbeesabeesnseennteensseenseean 1772
39.8  MOAES OF OPETALION. ...c..eviuviiititteieeit ettt ettt ettt sttt be et a et ettt ettt e et e ebesa e e bt sbesbe e bt e bt ebeeateneensensensetenaennen 1773
3009 RESEL. ittt ettt a e a bbb sh b bttt ettt ettt et sae et eae s 1773
BO.T0  TNLOTTUPES. c..tteiutieiie ettt ettt ettt ettt et e sttt et e e et esateeatesa bt e sabe e bt e e abeeeabeeabteeabeesht e e st e eabeessbeenstesabeesabeeabeesabeenneeeabeesnbeenneean 1774
3911 DIMA .ttt bbb s bbb bbb s bbb s bbb st bbbt bbbttt b et 1774

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 59



h o
g |

|
Section Number Title Page
39,12 MEIMOTY IMAD. ...ttt ettt ettt e b et et e et e et e e sat e e s ab e e bt e e bt e eabee s e b e e aab e e sab e e at e e bt e e bt e ea bt e enbeeenteeenbeebae s 1774
39.12.1 AHB S1aVe INTEITACE. ....c..eetieiiet ettt ettt et b e bt ee et e et e e st e sbeebeenaeeneas 1774
39.12.2  AXI Master Memory Interface (EXTIMOC POIt).....ccccoouiriiriiiniiiiiiienieitciecieeesee sttt 1775
Chapter 40
3D Graphics Processing Unit (GPU3D)
0.1 OVIVIEW ..ttt b e b e b b st et b e ettt ettt et e ae et b e a e bbbt b s et 1777
40.2  GPU3D Features OVEIVIBW......c.ccuiiuiiiiiiiiiiiiiiiiiiiete sttt s a e s et 1777
40.3  Capabilities and PErfOIMANCE. ............couieiiriiiieiiee ettt ettt et et e st este et eeaeeebe et e eseesaeeteenteeneenseans 1778
40.4  GPU3D BIOCK DIQZIAIMN. c..ccuuiiuiiiiiiiieitiaitete ettt ettt ettt ettt ettt et s bt e bt ea bt eb e e bt eat e ebe e bt eabe et e e bt esbeebbenbeenbeebnenbeens 1778
40.5  GPUSBD INEEITACE. ..ottt et a e s st 1779
40.5.1 GPU3D Top Level DIaram.........cc.couiriiriiririniiieiieieietenteteste sttt ettt sttt 1779
40.5.2 SOC INETTACE SUMMATIY ....cuuiiiiiiiiiieiie ittt ettt ettt ettt b et et sb ettt e ebe e bt eabeebt e bt enbeeanenbeens 1780
40.5.3 Memory INterface DETAIl........cocuiiiiiiiiiiiieeie ettt ettt e sttt e bt e e e naee s 1781
40.5.3.1 AACCESS TYPC ettt ettt et ettt ettt e at et e bttt ea et e bt en b e en e et e et e enteeaeenteans 1781
40.5.3.2  MemoOry ManQ@EIMENL .....c..couirieriiiiinieiteieeiteet ettt ettt et et sbe e e eisesbeenbeebesbtesbeenaeeanesaees 1782
40.5.4 DMI Interface DEtail.........cccooiiiiiiiiiiiiiiiiiiiiic et 1785
40.5.5 Debug Bus and GPIO........couiiiieee ettt ettt ettt ettt ettt et ae e saeeaeeneas 1785
40.5.5.1  DEDUZ BUS..cuiiiiiiiiiiiieiec ettt et 1786
40.5.5.2  GPIO REISLET .. .cuiiiiiiiciieicietereeetee ettt st 1786
40.6  CLOCKING ATCRIEECIULE. .. ..eueitieiieeeiete ettt ettt ettt ettt e ste et sa e e bt et e seeeabeeaee b e eaaeeseembeem e e bt emseeseanbeeseenbeenseeseenbeennenseans 1787
40.6.1 CLOCK INPUL. ...ttt ettt et a et sb et s bt e bt e st e sbeeabesbe et e e bt e b e eatenbeennesbeens 1787
40.6.2 CLOCK GALNE. ...ttt ettt 1787
407 RESCL. ettt ettt ettt h bbbt h e bbb st h et bbbt bt h et b e bbbt et s et b et b et b et b et ene 1788
0.8 INEEITUPES. ..ottt ettt sttt ettt ettt et sb et ea e s bt et s bt e bt ea e s bt e bt e ate s bt ea bt e bt e bt eabeeb e et e ebte s bt e st e eb s e bt eabesbe et e ebnenbeenn 1789
40.9  MEMOTY IVIAP....ce ittt ettt ettt et ett e bt e bt e ettt e abtesa bt e s st e e eat e e st e easeesabeeeabtesabeesabe e st e e st e eabeeeabaeeabeesabeesabeenn 1789
Chapter 41
12C Controller (12C)
LT OVEIVIEW ..ottt e b e b a e bttt a e e a e 1791
41.1.1 FRALUTES. ...ttt et ettt e et e s bt e e bt e et esab e e eat e e be e e bt e st e e sareenae s 1793
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
60 Freescale Semiconductor, Inc.



h o
g |

Section Number Title Page
41.1.2 MOAES ANA OPETALIONS. ...eeueveeiiieriieeiteerite ettt ettt ettt ettt e st e ettt e sbte ettt e sbee ettt eabbeebeeesbeenseeebaeenbeeessesnseenn 1794
41.1.2.1 StANAArd IMOE......c..eeuiieiiieiietiee ettt ettt ettt ettt sb ettt ae et ae e 1794

41.1.2.2  FaStIMOGE. ...t e s 1794

412 EXEEINAL STZNALS...ceuttiiiteiie ittt ettt ettt ettt e st e e bt e e bt e e abeesab e e sabe e beeeabeeea bt e sab e e bt e e bt e et e e sa b e e sabe e bt e ebtesabeea 1794
41.3  Functional DESCTIPHION. .....c.ceiiiiiiiiieiteiieiteie ettt sttt ettt ettt ettt et ettt ea bbbt ebeeue bt ebe et be e 1795
41.3.1 I2C System CONTIGUIAION. .....coouiiiiriiiriiiiieieete ettt ettt sttt ettt sbte st e bt e bt estesatesbeenbeenbeens 1795

4132 T2C PIOTOCOL ...ttt ettt 1795
41.3.2.1  START SiZNAL..iiiiiiiiitiiitii ettt 1796

41.3.2.2  Slave Address TranSmiSSION. .......cc.eeuiiiiuiriiiiiiiiieie sttt ettt 1796

41.3.2.3 Data Transfer........oocooiiiiiiii s 1796

41.3.2.4  STOP SIZNAL ..ttt ettt sttt sttt b et 1797

41.3.2.5 REPEAL STAIT..c..eiutiiiiiiteitee ettt et ettt et et sbe et e sine b ens 1797

41.3.3 ATbItration ProCEUIE.......c..ociiiiiiiiiiiiiiiic e 1798

4134 ClOCK SYNCRIONIZALION. ....c..eiuietieiiiiieiietieie ettt ettt ettt ettt ae et aeene e 1798

41.3.5 HaNASRAKING. ....cveiiiiiiiiee ettt ettt b et bttt et b et bt e be e en 1799

41.3.6 CIOCK STEICRIING. ...eentteiiieeiit ettt ettt ettt et st e bt s bt e s st e s bt esabeeabeesabeesatesabeesaneenseenas 1799

41.3.7 PeriPREral BUS ACCESSES. .. eouuiiuietieiteie ettt ettt et ettt et e e st e s bt e bt e bt eaeesateese e bt enteenteeaeanbeenbeenseeneennean 1800

41.3.8 Generation of Transfer Error on IP Bus.......cc.ccooiiiiiiiiiiiiiiiiiicecccccceee e 1800

41.3.9 CLOCKS ..ttt b ettt ettt 1800
A1.3.10 RESCL ettt ettt b et bttt bbbt h e et h et bt b e bbbt e b et b e bbbt b et b e 1800
41.3.11 TIERITUPES ..ttt ettt b et e a e bt et e bt h et e bt sb e et eat e e bt et e ea bt ebe e bt et e ebn et ean 1800
41312 BYLE OTAOT.c..ieiiieiie ettt ettt ettt e h ettt esat e e bt e e ab e e s bt e eab e e sat e e st e sabee s et e enbteea b e e eabeenbeesabeenaeeeabes 1801

L (1118 1 21 4 () OO SO SRPSRUPRUOT 1801
41.4.1 INitialiZAtION SEQUEIICE. ... eiitiiitieitetieteeit ettt ettt ettt ettt ettt et b et ea et e bt e et e st e et e eabesbeenbeeanenbeens 1801

41.4.2 Generation Of START ..ot 1801

4143 Post-Transfer SOftware ReSPONSE. ......cc.eiuiiiiiiiiiiie ettt 1802

41.4.4 Generation Of STOP........ccooiiiiiiiiii e et 1802

41.4.5 Generation of Repeated START ..ottt ettt sttt e e e 1803

41.4.6 STAVE IMLOTE. ...ttt ettt ettt ettt e e s e e bt e bt et e eab e e seeeh e e bt et e s e s een e eae e et e e e aaneeanaeaneeins 1803

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc. 61



h o
g |

|
Section Number Title Page
41.4.7 ATDILration LOSt......coiiiiiiiiiiiiiic e 1803
415 SOFtWAIE RESIIICTION. ¢...euietieiietieiieit ettt ettt ettt ettt e bt e s te s bt e st e e bt e s teebeemt e e bt entees e e bt esee st emeesbeemeesseeneesneensenseennenseans 1812
41.6  Programmable REZISTEIS. ......couiitiriiiiiriieieete ettt ettt ettt b ettt eb e b e e st e bt e bt e st e e bt e bt ea bt eut e bt et e sbnenbeenn 1812
41.6.1 12C Memory Map/RegiSter DefiNitiON. ......cc.uiiruiiriiiiieeiieiiiceieeeie ettt ettt ettt e st e e ebee e 1812
41.61.1 12C Address Register (I2CX_TADR).......ooiiiiiiiieeeieee ettt 1813
41.61.2 12C Frequency Divider Register (I2CX_IFDR)........coceririiniiniiieniecnicnieceeceeeereis 1814
41.61.3 12C Control Register (I2Cx_I2ZCR)......c.ccoeiriiiiiiiirieieceeeeeeeeeee e 1815
41.61.4 12C Status Register (I2CX_I2SR).....coiuiiiiiiiiieiee ettt 1817
41.61.5 12C Data I/0 Register (I2CX_I2ZDR).....ccoiiriiiiriiniinieiieiecieecsteste sttt 1818
Chapter 42
IC Identification Module (1IM)
421 OVEIVIEW .ttt et a bbb b b et b et b ettt et et et e a bt ea et b e e bt b e st 1821
42.1.1 MOAES OF OPETALION. ..c...tiiiueieiiieeieeette ettt ettt e st e sttt e sabeebteesabe e bt e e sabeebeeesbbeenbbeensbeenbeeeseeenseenn 1821
422 FUNCHONAL DESCIIPLION. ... .eiueitieiieitiete ettt ettt ettt ettt et e st e et e e st eate bt eeeesaeeaeesaeebesaeesbeemtesbeensesseeseeneenbeennenneans 1821
42.2.1 STZNAL GIOUPS. ¢ttt ettt ettt ettt et e b et e bt e st e e st sbeeate s bt e bt sbtesbeeatesbe et e ebeebeeabenbeennenbeens 1821
42.2.1.1 SYStemM JTAG CONIOL....ciiiiiiiiiiieeiieeie ettt ettt et e st esabeeaee s 1822
42.2.1.2  FuSe BanK O...coeoiuiiiiiieieeee ettt et st naeeaeas 1823
42.2.1.3 FUSE BANK L. ..ot 1823
42.2.1.4  Fuse BanK 2......ccooiiiiiiiiiiiiic e 1823
42.2.1.4.1 SCC Key FOrmat........ccocuiiiiiiiiiiiiiiiieiieeeeeeeeete ettt 1823
42.2.1.42  SCC Key CheCKing.....cccoeeueuiriiiriinieinieiieneenteeseneeeereteie et 1824
42.2.1.5  Fuse BanK 3......ccooiiiiiieeee e 1825
42.2.1.6  FUSe BAnK d......ooiiiii ettt ettt naeeaeas 1825
42.2.1.7 Software-Controllable Volatile Signals.........cccccooeeriieriirieiieiiciiinieteeeeeeee e 1825
4222 FUSEBOX SIZNALS.....cutitiiiitiieienieieriee ettt sttt st sttt sttt 1826
42.2.2.1 FUSEBOX OPEIALIONS......cuveutiuieieiiteientietenie sttt sttt sttt et ese et eas s esensessensesensensensenae 1829
42.2.2.1.1 WOrd Read.....c..cuiiiieiiiiiciiiciccc et 1829
42.2.2.1.2 Bt PrOZram...cc..coiiiiiiiiiieeiiee ettt et 1831
i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012
62 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section Number Title Page
42.2.3 FUSE VAlUE STOTAZE. .....eiiiiiiiieiiee ettt et ettt et e st e st e st esab e e sat e e sabeebaeensbeenbee s 1835
42.2.3.1 Software Fuse Value Shadow Cache...........ccooiiiiiiiiiiiiiiiee e 1835

42.2.3.2  Hardware-Visible Fuse Shadow Cache...........cccccoociviiiiiniininiiniiiiicicicccee 1835

42.2.4 FUSE PrOTECHION. ...ttt s s 1836
4224.1 FUSEBOX Bank Protection FUSe...........cccoiiiiiiiiiit et 1836

42242 Scan Out ProteCtON. ......cc.couiiiiiiiiiiiiieiic ettt s 1836

42.2.5 Fuse Bank OPEIationsS.........eeeuieruiierieiiieeiteeiee st ettt ettt et e st e st e sttt e it e eabeesabeesabeesaseesbtesabeesnbeesateesaseenseean 1837
42.2.5.1 REAA SEQUEINCE. ...ttt ettt ettt et et e et e bt et eneeeneenteens 1837

42.2.5.2  EXPLCIt SENSE SEQUETICE. ....ccuviiuiiriiiriiiriieriteiteie ettt ettt ettt sttt siaenaees 1839

42253 Programming SEQUEIICE. .......cccuuiiiuiiiiiiiiie ettt ettt ettt et e st e st et esabeesaes 1840

42254  OVEITIAE SEQUEIICE. .....ccuietienteeiieitiete ettt et ettt e st et et ese e bt ete e st e eseesbeenbeenteeseebeenseennenneas 1842

42.3  Initialization/Application INFOIMATION. ........coutitiiiiiiiiiiicee ettt ettt ettt et ettt eenesbeens 1842
42.3.1 INTATIZATION. ...t 1842
42.3.2 PrOGIAIM. ...ttt ettt et e b e e bt e sa bt e eat e et st e e bt e e beeeabeenaae s 1843
424 Programmable REZISTEIS. ...c..couiitiriiiiieiiiieete ettt ettt ettt ettt bt e b e ea bbb e bt e st ebt e bt e s bt ebeesb e ea bt eatenbe et e ebnenbeens 1843
42.4.1 Status 1e@ISET (IIIML_STAT) ...ttt ettt st et et e st e bt e bt e sbaesabee e 1844
42.4.2 Status IRQ Mask register (IIM_STATM).....c.cooiiiiieiteee ettt sttt sttt seeens 1845
42.4.3 Module Errors register (IIM_ERR)......cccooiiiiiiiiiiiiiiteetceeteteetese ettt st 1846
4244 Error IRQ Mask register (IIM_EMASK).....ccuiiiiiiiiiieteteet ettt ettt ettt 1847
42.4.5 Fuse Control re@ister (IIM_FCTL)......coiiiiiiieieeieeee ettt sttt ettt et e eaeas 1848
42.4.6 Upper Address re@ister (IIM_UA)....cc.coouiiiiiiiiiteiecet ettt 1849
42.4.7 Lower Address re@ister (IIM_LLA)......cooiiiiiiie ettt sttt et et st e e enaae s 1850
42.4.8 Explicit Sense Data register (IIIM_SDAT)....cc.ooiiiiie ettt st 1850
42.4.9 Product Revision register (IIM_PREV).......ccoiiiiiiiiiiiiiiicteeetet ettt 1851
42.4.10 Silicon Revision register (IIM_SREV)......cociiiiiiiiiiiie ettt s 1851
42.4.11 Program Protection register (IIM_PREG_P).......cccooiiiiiii e 1852
42.4.12  Software-Controllable Signals register O (IIM_SCS0)....c..cootriiriiriiriinienieiieeieeeeeseeseee e 1852
42.4.13 Software-Controllable Signals register 2 (IIIM_SCS2)...c...uiiiiiiiiiiieiiieeieeteeee ettt 1853
42.4.14  Software-Controllable Signals register 3 (IIM_SCS3)......cceriririmiiieieieene e 1854
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Chapter 43
IOMUX Controller (IOMUXC)

43,1 INEOAUCHION w..iniiniiiiiiieicte ettt st a ettt et et ea bt eat e bt b e e bt ebe b saeeae b e 1857
43.1.1 OVETVIBW. ...ttt sttt b e s a b et st s eaene e 1857
43.1.2 FEALUTES. ...ttt e b e et b e et e s bt e s bt e ettt sabe e ea e e b et e bt e st e sareeenee s 1859
43.1.3 MOAES OF OPETALION. .....ceutiiuiieiiieitiitteitt ettt ettt sb bt ettt sate bt sbt e bt et eatesb e esbe et e enbeeanesanenaees 1859

43.2  EXternal SiZNal DESCTIPLION. ....ccuiiitieiiiiiit ettt ettt ettt ettt stt e et s bt e st e ettt e bt e sabeesabeesate e baeeabeesabeesabeebeeebeesabeenns 1859

433 Programmable REZISTEIS. .. ...eeuiiiiitieiieiieite ettt et ettt ettt ettt et e bt e st e e st e bt e st e es e e bt em b e es e e bt enseesee bt enteeneeebeenbeeneeareans 1860
43.3.1 General Purpose Register 0 (IOMUXC_GPRO).....c..cooiiiiiiiniiiiiiinieeieiteeceee sttt 1890
43.3.2 General Purpose Register 1 (IOMUXC_GPR1)....coouiiiiiiiiiiiiiiiiieeteee et 1893
43.3.3 General Purpose Register 2 (IOMUXC_GPR2)......cccooiiiiiiiiiiiiiiienienteteeeeeeseee et 1894
4334 OBSERVE_MUX 0 Register IOMUXC_OMUZXO)......cccvimerimeiriinieiinieinieieenteesreeereseeresnesesnesesnenene 1896
43.3.5 OBSERVE_MUX 1 Register 1 (IOMUXC_OMUXI).....ccecirieiriiiniiieiiieenieieeeeeseeereeee e 1898
43.3.6 OBSERVE_MUX 2 Register IOMUXC_OMUX2).....cccourireirieiniinieiinieenieneeiesteiesieesie et sve e 1900
43.3.7 OBSERVE_MUX 3 Register IOMUXC_OMUZX3).....cccovimeiriiriiieiinieeneeeeneesreeereseere e seeneneene 1901
43.3.8 OBSERVE_MUX 4 Register (IOMUXC_OMUXA4)......c.ccceimeiriiiriinieiiieeneeeesieesieeee e 1902
43.3.9 IOMUXC_SW_MUX_CTL_PAD_GPIO_19 (IOMUXC_GPIO_19)....ccctreirinieiiinieieineneiecseneenee 1904
43.3.10 IOMUXC_SW_MUX_CTL_PAD_KEY_COLO (IOMUXC_KEY_COLO)......ccccoverueciririnenenreeeennenne 1905
43.3.11 IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO (IOMUXC_KEY_ROWO).....ccccceoineineineinreinnennn 1906
43.3.12 IOMUXC_SW_MUX _CTL_PAD_KEY_COL1 (IOMUXC_KEY_COL1)...ccccccereriiinininenieneiecenenne 1906
43.3.13  IOMUXC_SW_MUX_CTL_PAD_KEY_ROWI (IOMUXC_KEY_ROW1)...cccccoeimeinriincineennenen. 1907
43.3.14 IOMUXC_SW_MUX_CTL_PAD_KEY_COL2 (IOMUXC_KEY_COL2)......cccccceeveiririnineieieeennn 1908
43.3.15 IOMUXC_SW_MUX CTL_PAD_KEY_ROW2 (IOMUXC_KEY_ROW2)....ccccoeimeiniiniinrenenreenne 1909
43.3.16 IOMUXC_SW_MUX_CTL_PAD_KEY_COL3 (IOMUXC_KEY_COL3)....c.cccceeruevirrinineneneieenenn. 1910
43.3.17 IOMUXC_SW_MUX_CTL_PAD_KEY_ROW3 (IOMUXC_KEY_ROW3).....ccccceoineiniiniinienennn 1911
43.3.18 IOMUXC_SW_MUX CTL_PAD_KEY_COL4 (IOMUXC_KEY_COL4)....c.ccceseriiinininienieneieeeenne 1912
43.3.19 IOMUXC_SW_MUX_CTL_PAD_KEY_ROW4 (IOMUXC_KEY_ROW4)......cccccecemeimiiniineninennn. 1912
43320 IOMUXC_SW_MUX_CTL_PAD_DIO_DISP_CLK (IOMUXC_DIO_DISP_CLK)......ccccecevereruenenenn 1913
43321  IOMUXC_SW_MUX_CTL_PAD_DIO_PIN15 JOMUXC_DIO_PINIS)...ccccoeririririninenienieeeeeeenenne 1914
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43322  IOMUXC_SW_MUX_CTL_PAD_DIO_PIN2 (IOMUXC_DIO_PIN2)........c.ocesrverrrerrrerrrienrisnnissnennns 1915
43323 IOMUXC_SW_MUX_CTL_PAD_DIO_PIN3 (IOMUXC_DIO_PIN3)......coccoovmrrrrrrerreerieerresreenseennens 1915
43324  TOMUXC_SW_MUX_CTL_PAD_DIO_PIN4 (IOMUXC_DIO_PIN4).........o.ccovvrrrrrrmrrrrrresrrnrreerrnnns 1916
43325 IOMUXC_SW_MUX_CTL_PAD_DISPO_DATO (IOMUXC_DISPO_DATO).........oovverrrrrrrrerrrrrrennns 1917
43326 IOMUXC_SW_MUX_CTL_PAD_DISPO_DATI (IOMUXC_DISPO_DATI)....ccoooerverrerrrerrrerrinnnens 1918
43327  TOMUXC_SW_MUX_CTL_PAD_DISPO_DAT2 (IOMUXC_DISPO_DAT2)........coovverrrerrrererrrerrrenn: 1918
43328 IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT3 (IOMUXC_DISPO_DAT3)........covvverrrrrrrererrrrrreenns 1919
43329 IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT4 (IOMUXC_DISPO_DAT4)........ovverreerrrsrrerreennenn 1920
43330 IOMUXC_SW_MUX_CTL_PAD_DISPO_DATS5 (IOMUXC_DISPO_DATS)........covvverrrrrerrreerrrerrrenn: 1921
43331 IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT6 (IOMUXC_DISPO_DATG)........oovverrrerrrerrrirrennns 1921
43332  IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT7 (IOMUXC_DISPO_DATT).....ccooovverreerrerrrerrinrnnns 1922
43333  IOMUXC_SW_MUX_CTL_PAD_DISPO_DATS (IOMUXC_DISPO_DATS)........ccooverrrrrrrererrrrrrrenn: 1923
43334  IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT9 (IOMUXC_DISPO_DATO)........coooverrrrrrrrererrrrrrrnnns 1924
43335 IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT10 (IOMUXC_DISPO_DATI0).........ccovverrerrrrerrrirnrnens 1924
43336  IOMUXC_SW_MUX_CTL_PAD_DISPO_DATI11 (IOMUXC_DISPO_DATI1)....ccooooorrverrrerrrrrrrrenn. 1925
43337 IOMUXC_SW_MUX_CTL_PAD_DISPO_DATI12 (IOMUXC_DISPO_DATI2)........ooerrrrrrerrrrrrrnnns 1926
43338 IOMUXC_SW_MUX_CTL_PAD_DISPO_DATI3 (IOMUXC_DISPO_DATI3).......o.ccrvverrrorrrerrrirrrens 1927
43339  IOMUXC_SW_MUX_CTL_PAD_DISPO_DATI14 (IOMUXC_DISPO_DATI4).........ccoorrerrreerrrrrrenn. 1927
43340 IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT15 (IOMUXC_DISPO_DATIS)......oocerrvorierrrrorennns 1928
43341 IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT16 (IOMUXC_DISPO_DATI6).........ccovverrerrrrerrrirnrnen. 1929
43342  TOMUXC_SW_MUX_CTL_PAD_DISPO_DATI17 (IOMUXC_DISPO_DATI7).....coooorrrverrrrererrrerrrenn. 1930
43343  IOMUXC_SW_MUX_CTL_PAD_DISPO_DATI18 (IOMUXC_DISPO_DATIS).........coervvrrrrerrrrrrrenn. 1931
43344  IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT19 (IOMUXC_DISPO_DATI9).........ccovverrerrrrerrirrnens 1932
43345 TOMUXC_SW_MUX_CTL_PAD_DISPO_DAT20 (IOMUXC_DISPO_DAT20).........ccoovverrrrererrrrrrrrenn. 1933
43346  IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT21 (IOMUXC_DISPO_DAT21).....coooorrverrrerrrrrreenne 1933
43347 IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT22 (IOMUXC_DISPO_DAT22).......o.covvverrrerrrerrrirrrnens 1934
43348 TOMUXC_SW_MUX_CTL_PAD_DISPO_DAT23 (IOMUXC_DISPO_DAT23).........ccerrverrrrerrrrrrrrenn. 1935
43349 IOMUXC_SW_MUX_CTL_PAD_CSIO_PIXCLK (IOMUXC_CSIO_PIXCLK)........ccooooerrvrrrrrrrrnnn. 1936
43350  IOMUXC_SW_MUX_CTL_PAD_CSIO_MCLK (IOMUXC_CSIO_MCLK).......coooooooooooeoerreeeeen 1937
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433.51  IOMUXC_SW_MUX_CTL_PAD_CSI0_DATA_EN (IOMUXC_CSIO_DATA_EN).......c..ccovvrrrrnnrn. 1937
43352  IOMUXC_SW_MUX_CTL_PAD_CSIO_VSYNC (IOMUXC_CSIO_VSYNC).....cocervrrrrerrrrrrerrrrrnens 1938
433.53  IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT4 (IOMUXC_CSIO_DAT4)......cooooerrroerrrrerrreerrreerrronn: 1939
433.54  TOMUXC_SW_MUX_CTL_PAD_CSIO_DAT5 (IOMUXC_CSI0_DATS)......coovverrerrrrenriernriseneeonns 1939
43355 IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT6 (IOMUXC_CSIO_DATE). .......ooverrrrerrreerrrrrrerrrennnnns 1940
433.56  IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT7 (IOMUXC_CSIO_DATT)......covvverrrrrrrrerrrienrreerrreons 1941
43.3.57  IOMUXC_SW_MUX_CTL_PAD_CSI0_DATS8 (IOMUXC_CSI0_DATS)......ooooerrverrrerrrrernreserreonns 1942
43358 IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT9 (IOMUXC_CSIO_DAT)........ccooverrrerrrerrierrerrrenrnens 1943
43359  IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT10 (IOMUXC_CSIO_DATI0).......ccovvrerrrrrrrerrrrerrrrenns 1944
433.60 IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT11 (IOMUXC_CSIO_DAT11)..covverioerrenrienriirreenns 1944
433.61  IOMUXC_SW_MUX_CTL_PAD_CSIO_DATI12 (IOMUXC_CSIO_DATI2)....ccooerrrerrreerrrerrerrrennnons 1945
433.62 TOMUXC_SW_MUX_CTL_PAD_CSIO_DATI3 (IOMUXC_CSIO_DATI3)......comrrrrrrrrrrrierrreerrrenn: 1946
433.63 IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT14 (IOMUXC_CSIO_DAT14)......cosrrvrrrrrrrrrerrieerreonns 1947
433.64 IOMUXC_SW_MUX_CTL_PAD_CSIO_DATI15 (IOMUXC_CSIO_DATIS).....coveerrerrrerrrrrreerrennnens 1948
433.65 ITOMUXC_SW_MUX_CTL_PAD_CSIO_DAT16 (IOMUXC_CSIO_DATI6).......ccovvverrrrerrreerrrrrrrenn. 1948
433.66 TOMUXC_SW_MUX_CTL_PAD_CSIO_DAT17 (IOMUXC_CSIO_DAT17)...coomrrverrrrrrrerrrieenreonns 1949
433.67 TOMUXC_SW_MUX_CTL_PAD_CSIO_DATI18 (IOMUXC_CSIO_DATIS)....ccooeerverrreerrrerrerrreennens 1950
433.68 IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT19 (IOMUXC_CSIO_DAT19).......coorrverrrrrrrrrrrreerrrenn: 1951
433.69 IOMUXC_SW_MUX_CTL_PAD_EIM_A25 (IOMUXC_EIM_A25)......cccoccomrermrremmrionrrssesresensesnnennns 1951
43370  TOMUXC_SW_MUX_CTL_PAD_EIM_EB2 (IOMUXC_EIM_EB2).......c.cccoovverrrmrrrerreerrssrseenssessnnns 1952
433.71  TOMUXC_SW_MUX_CTL_PAD_EIM_D16 (IOMUXC_EIM_DI16)......ccoooesrvrmrrrremrrerrreerriensrrerronns 1953
43372 IOMUXC_SW_MUX_CTL_PAD_EIM_D17 (IOMUXC_EIM_DI17).....ccoovvmmrirrmrrierrinrioenreeneienneenns 1954
43373  IOMUXC_SW_MUX_CTL_PAD_EIM_DI18 (IOMUXC_EIM_DI18)......coceovererrerrrerrreerrirerseeriesnrisernons 1954
433.74  TOMUXC_SW_MUX_CTL_PAD_EIM_D19 (IOMUXC_EIM_DI19)......ccooooesrvrmrriremrrrrriesrienrrnrronns 1955
433.75  IOMUXC_SW_MUX_CTL_PAD_EIM_D20 (IOMUXC_EIM_D20).......coocesrvrrrrrrrrirrriesiesoneesereenns 1956
43376  IOMUXC_SW_MUX_CTL_PAD_EIM_D21 (IOMUXC_EIM_D21)......coormrererrermrierreerresrseerreessiserooas 1957
433.77  TOMUXC_SW_MUX_CTL_PAD_EIM_D22 (IOMUXC_EIM_D22).......cooocvsrvrmrrrremrrenrreerrsenssesrrenns 1958
433.78  IOMUXC_SW_MUX_CTL_PAD_EIM_D23 (IOMUXC_EIM_D23)......cccoocomrvrrmrrirmrinriserresenersnrennns 1958
433.79  IOMUXC_SW_MUX_CTL_PAD_EIM_EB3 (IOMUXC_EIM_EB3)..........oo.oomeoromerreeeoeeeseeeeeeeene 1959
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433.80 IOMUXC_SW_MUX_CTL_PAD_EIM_D24 (IOMUXC_EIM_D24).......ccooccosvvomrrimrrinrroerrionersnnennns 1960
43381 IOMUXC_SW_MUX_CTL_PAD_EIM_D25 (IOMUXC_EIM_D25)......cocomvrerrermrererreerrersrreerresssssernons 1961
433.82  IOMUXC_SW_MUX_CTL_PAD_EIM_D26 (IOMUXC_EIM_D26).........ocosvvrmrrrremrrenrriesrsenrrenrenns 1962
433.83  IOMUXC_SW_MUX_CTL_PAD_EIM_D27 (IOMUXC_EIM_D27)......ccooooommrvermrrerimrinrisesreenerseneenns 1962
433.84 IOMUXC_SW_MUX_CTL_PAD_EIM_D28 (IOMUXC_EIM_D28).........ceoverrrerrrerrrreerresrreersesssssnrnons 1963
433.85 IOMUXC_SW_MUX_CTL_PAD_EIM_D29 (IOMUXC_EIM_D29).......coocosrrrmrrrremrrerrreserrsenrreerronns 1964
433.86 IOMUXC_SW_MUX_CTL_PAD_EIM_D30 (IOMUXC_EIM_D30)......cccoooemrvrrrrirmriernrissenessoneesnnennns 1965
43387 IOMUXC_SW_MUX_CTL_PAD_EIM_D31 (IOMUXC_EIM_D31).....ovvumreerrerreerrresressseeseeessssennoas 1966
433.88 IOMUXC_SW_MUX_CTL_PAD_EIM_A24 (IOMUXC_EIM_A24).......cocccomvvmmrrremrrerrriesriensrenroons 1966
433.89  IOMUXC_SW_MUX_CTL_PAD_EIM_A23 (IOMUXC_EIM_A23)......ccoocomrvmmrrirrmrionrrrnsrisonessenennns 1967
43390 TOMUXC_SW_MUX_CTL_PAD_EIM_A22 (IOMUXC_EIM_A22)......ccocomvrrrrrmreerreerrersrssersessrssernons 1968
43391  IOMUXC_SW_MUX_CTL_PAD_EIM_A21 (IOMUXC_EIM_A21).....ccooormmrrrmrrrremrrenrresesrssensreenreons 1968
433.92  IOMUXC_SW_MUX_CTL_PAD_EIM_A20 (IOMUXC_EIM_A20).......ccoocomrvrrrrermrrerrissenresoneesnneenns 1969
43393  IOMUXC_SW_MUX_CTL_PAD_EIM_A19 (IOMUXC_EIM_A19)......cocovveerremrerrreerrisrseerresrisennons 1970
43394 TOMUXC_SW_MUX_CTL_PAD_EIM_A18 (IOMUXC_EIM_A18)......ccoocvmrvmmmrrremrrnrrierrrsenrreerronns 1970
43395 IOMUXC_SW_MUX_CTL_PAD_EIM_A17 (IOMUXC_EIM_A17).....ccooooommrirrmrriirrinrieesrienerenneonns 1971
43396 IOMUXC_SW_MUX_CTL_PAD_EIM_A16 (IOMUXC_EIM_A16).......ocooveeerrerreerreerrsrierressrienonns 1972
43397 TOMUXC_SW_MUX_CTL_PAD_EIM_CSO (IOMUXC_EIM_CSO0).......coooerrvrrrrermrrerrrrssesrssensseenronns 1972
43398 IOMUXC_SW_MUX_CTL_PAD_EIM_CS1 (IOMUXC_EIM_CS1).....cossivomrionriieneionrisenieeneeseneenns 1973
43399  IOMUXC_SW_MUX_CTL_PAD_EIM_OE (IOMUXC_EIM_OE).........ccooceorvirrermrreerrersrierrserresssssnrnnns 1974
433.100 TOMUXC_SW_MUX_CTL_PAD_EIM_RW (IOMUXC_EIM_RW)......cc..covrvemmrrorrrierrrnsrienssenrnnnns 1974
433.101 TOMUXC_SW_MUX_CTL_PAD_EIM_LBA (IOMUXC_EIM_LBA).......ccoooovmrvmrrirnrrienrieresenreonns 1975
43.3.102 TOMUXC_SW_MUX_CTL_PAD_EIM_EBO (IOMUXC_EIM_EBO)..........coooverrrrrrrrrrierressenssennnons 1976
43.3.103 TOMUXC_SW_MUX_CTL_PAD_EIM_EB1 (IOMUXC_EIM_EB1).......ccooommrvrrrrrorrroesrriesrsserrnonns 1977
433.104 TOMUXC_SW_MUX_CTL_PAD_EIM_DAO (IOMUXC_EIM_DAOQ).......cooccorrvermrrierrerereerresereeeneenns 1977
43.3.105 TOMUXC_SW_MUX_CTL_PAD_EIM_DA1 (IOMUXC_EIM_DA1).....ccocomvemrrerrerrerrienrerrserieennons 1978
433.106 TOMUXC_SW_MUX_CTL_PAD_EIM_DA2 (IOMUXC_EIM_DA2).......ccoocesrreerrimrreerreerrrarrienrenns 1979
43.3.107 TOMUXC_SW_MUX_CTL_PAD_EIM_DA3 (IOMUXC_EIM_DA3)......ccooormrrrmrrimrieerrenresereeeneonns 1979
433.108 IOMUXC_SW_MUX_CTL_PAD_EIM_DA4 (IOMUXC_EIM_DA®).........oo.orreerreermeermeoeeeeeeeeeeen 1980
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433.109 TOMUXC_SW_MUX_CTL_PAD_EIM_DAS5 (IOMUXC_EIM_DA5).......ccooormrvemrrimrieereenresesesseneonns 1981
43.3.110 TOMUXC_SW_MUX_CTL_PAD_EIM_DA6 (IOMUXC_EIM_DAG).........ccoverrrerrerrerreenrenrssrreernons 1981
433.111 TOMUXC_SW_MUX_CTL_PAD_EIM_DA7 (IOMUXC_EIM_DA7)......ccooormrremrrermrreerreerressreenronns 1982
433.112 TOMUXC_SW_MUX_CTL_PAD_EIM_DAS8 (IOMUXC_EIM_DAS).......cc..cosrverrrimrrrrerrenrisereeeneonns 1983
43.3.113 TOMUXC_SW_MUX_CTL_PAD_EIM_DA9 (IOMUXC_EIM_DAO9).........ccoverrrrerrrerrerrerrrerrrersserrens 1983
433.114 TOMUXC_SW_MUX_CTL_PAD_EIM_DA10 (IOMUXC_EIM_DA10)........cccooverrrrmrrrrrrerrrerrrnrnnns 1984
433.115 TOMUXC_SW_MUX_CTL_PAD_EIM_DA11 (IOMUXC_EIM_DAT1)....coooosivrrinrrenriereierrienennns 1985
43.3.116 TOMUXC_SW_MUX_CTL_PAD_EIM_DA12 IOMUXC_EIM_DA12)......ccocerverrrrrrrrrnrrnrrerreernons 1985
433.117 TOMUXC_SW_MUX_CTL_PAD_EIM_DA13 (IOMUXC_EIM_DA13).......cosvverrrrmrrrrrreerrrerrrenronns 1986
433.118 IOMUXC_SW_MUX_CTL_PAD_EIM_DA14 (IOMUXC_EIM_DA14).......ccoovvomrrmrrierrierrierreenennns 1987
43.3.119 IOMUXC_SW_MUX_CTL_PAD_EIM_DA15 (IOMUXC_EIM_DAI15)......cocemrerrrrrrrrrnrrnrrerrernons 1988
433.120 TOMUXC_SW_MUX_CTL_PAD_NANDF_WE_B (IOMUXC_NANDFE_WE _B)......c..cccocervvrrrrrrrnn. 1988
433.121 IOMUXC_SW_MUX_CTL_PAD_NANDF_RE_B (IOMUXC_NANDFE_RE_B).....c.c..ccoovvvrmrrrrrmnrrrnnn. 1989
43.3.122 TOMUXC_SW_MUX_CTL_PAD_EIM_WAIT (IOMUXC_EIM_WAIT).......ccoccovvrrrrrrrrrermrrrerrerrrrsernens 1990
433.123 TOMUXC_SW_MUX_CTL_PAD_EIM_BCLK (IOMUXC_EIM_BCLK)..........ccoovvvrmrrrrrrrrrrrrreerrrenn: 1990
433.124 TOMUXC_SW_MUX_CTL_PAD_LVDS1_TX3_P (IOMUXC_LVDSI_TX3_P).....cccoooormrrrrmrrrrerrrrnn. 1991
43.3.125 TOMUXC_SW_MUX_CTL_PAD_LVDSI_TX2_P (IOMUXC_LVDSI_TX2_P).....cceoormrrrrrrrrrrrrrren. 1992
433.126  TOMUXC_SW_MUX_CTL_PAD_LVDS1_CLK_P (IOMUXC_LVDS1_CLK_P).....ccc.ccoovrrrrrrrrrrnen. 1992
433.127 TOMUXC_SW_MUX_CTL_PAD_LVDS1_TX1_P (IOMUXC_LVDSI_TXI_P).....cccooorrmrrrrrrrrrerrrnnn. 1993
43.3.128 TOMUXC_SW_MUX_CTL_PAD_LVDSI_TX0_P IOMUXC_LVDSI_TXO_P)......ccoocesrrrrrrrrrrrrrree. 1994
433.129 TOMUXC_SW_MUX_CTL_PAD_LVDS0_TX3_P (IOMUXC_LVDSO_TX3_P)......ccooorrrrrrrrrrrrrrrrenn. 1994
433.130 TOMUXC_SW_MUX_CTL_PAD_LVDS0_CLK_P (IOMUXC_LVDSO_CLK_P).....cc..ccooorrrrrrrrrrnn. 1995
43.3.131 TOMUXC_SW_MUX_CTL_PAD_LVDSO0_TX2_P (IOMUXC_LVDSO0_TX2_P)......ccoocrsrrrrrrrrrrrrrrren. 1996
433.132  TOMUXC_SW_MUX_CTL_PAD_LVDS0_TX1_P (IOMUXC_LVDSO_TXI_P).....cccooorrrrrrrrrrrrrrrern. 1996
433.133 TOMUXC_SW_MUX_CTL_PAD_LVDS0_TX0_P (IOMUXC_LVDSO_TXO0_P)......ccoooorsrrrrerrrrrrrrenn. 1997
43.3.134  TOMUXC_SW_MUX_CTL_PAD_GPIO_10 (IOMUXC_GPIO_10)......coocrrrrrrererrerrrerrisrreesresesseesnnas 1998
43.3.135 TOMUXC_SW_MUX_CTL_PAD_GPIO_11 (IOMUXC_GPIO_11).....osrroerrreerrrerreerresrresseenenonns 1998
433.136  TOMUXC_SW_MUX_CTL_PAD_GPIO_12 (IOMUXC_GPIO_12).....ccooverrrreerrrrrrrienriiersinresseneeonns 1999
433.137 TOMUXC_SW_MUX_CTL_PAD_GPIO_13 (IOMUXC_GPIO_13).......rrveerveoomeeeeeeeeeeeeeeeeeeeeeeene 1999
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433.138 TOMUXC_SW_MUX_CTL_PAD_GPIO_14 (IOMUXC_GPIO_14)......ccoooommrvorerrrrrrrieerirerressresenseonns 2000
43.3.139 TOMUXC_SW_MUX_CTL_PAD_NANDF_CLE (IOMUXC_NANDFE_CLE)........cccoccsvvrmrrrrrrnrerrnens 2000
43.3.140 TOMUXC_SW_MUX_CTL_PAD_NANDF_ALE (IOMUXC_NANDF_ALE)........cccooooosrrvrmrrrrrnrrrnnn. 2001
433.141 TOMUXC_SW_MUX_CTL_PAD_NANDF_WP_B (IOMUXC_NANDF_WP_B)......cc..cccoovrrmrrrmrrrrnn. 2002
433.142 TOMUXC_SW_MUX_CTL_PAD_NANDF_RBO (IOMUXC_NANDF_RBO)...........ccoooerrrrrrrerrrrrrren. 2002
43.3.143 TOMUXC_SW_MUX_CTL_PAD_NANDF_CS0 (IOMUXC_NANDF_CS0).........o.crrverrrrerrrrrrrrrrnnns 2003
433.144 TOMUXC_SW_MUX_CTL_PAD_NANDF_CS1 (IOMUXC_NANDF_CS1)......ccooormrvmrrrrrrarrirnrnnn. 2004
433.145 TOMUXC_SW_MUX_CTL_PAD_NANDF_CS2 (IOMUXC_NANDF_CS2).......ccoocovvverrrrrrrrrrrerrnnn. 2004
433.146 TOMUXC_SW_MUX_CTL_PAD_NANDF_CS3 (IOMUXC_NANDF_CS3).......ccoooonrverrrrrrrerrrrnrnnns 2005
43.3.147 TOMUXC_SW_MUX_CTL_PAD_FEC_MDIO (IOMUXC_FEC_MDIO)..........ccoovvommrrrrrrrrrrrrrernreeenns 2006
433.148 TOMUXC_SW_MUX_CTL_PAD_FEC_REF_CLK (IOMUXC_FEC_REF_CLK).........cccoccovvrrrrrrrnen. 2007
433.149 TOMUXC_SW_MUX_CTL_PAD_FEC_RX_ER (IOMUXC_FEC_RX_ER).......cccooormrrrrrrrrrrrrreerrrenn. 2008
433.150 TOMUXC_SW_MUX_CTL_PAD_FEC_CRS_DV (IOMUXC_FEC_CRS_DV).......cccoorvrrrrmrrrrrrrnrrnn. 2008
43.3.151 TOMUXC_SW_MUX_CTL_PAD_FEC_RXDI1 (IOMUXC_FEC_RXD1)......ccovveerrerrrrrrersrieerrernrinrnons 2009
433.152  TOMUXC_SW_MUX_CTL_PAD_FEC_RXDO0 (IOMUXC_FEC_RXDO).........ccorvrrrrrerrrerrrirnrrernrenns 2010
433.153 TOMUXC_SW_MUX_CTL_PAD_FEC_TX_EN (IOMUXC_FEC_TX_EN)......cccoooommrrrrmmrrrmrrrerrreenns 2011
433.154 IOMUXC_SW_MUX_CTL_PAD_FEC_TXD1 (IOMUXC_FEC_TXD1)....ccooooemrrremrrrererrrrerrreenrrrenn: 2011
43.3.155 TOMUXC_SW_MUX_CTL_PAD_FEC_TXDO0 (IOMUXC_FEC_TXDO).........cccovrremmrrrrrrrreerrrererrrnenns 2012
433.156 TOMUXC_SW_MUX_CTL_PAD_FEC_MDC (IOMUXC_FEC_MDC).........ccooovemrrrrmrrrrerrrierrrsrereeonns 2013
433.157 TOMUXC_SW_MUX_CTL_PAD_PATA_DIOW (IOMUXC_PATA_DIOW)........ccooocrrrremrrrrrrrrrrrenn. 2014
433.158 ITOMUXC_SW_MUX_CTL_PAD_PATA_DMACK (IOMUXC_PATA_DMACK).......cc.coovvrrrrrrrrnnn. 2014
433.159 IOMUXC_SW_MUX_CTL_PAD_PATA_DMARQ (IOMUXC_PATA_DMARQ)......cccoorsrvrmrrrrrrnn. 2015
433.160 IOMUXC_SW_MUX_CTL_PAD_PATA_BUFFER_EN (IOMUXC_PATA_BUFFER_EN)............... 2016
433.161 TOMUXC_SW_MUX_CTL_PAD_PATA_INTRQ (IOMUXC_PATA_INTRQ).......ccoovrrrrrrrrerrrrrren. 2017
433.162 TOMUXC_SW_MUX_CTL_PAD_PATA_DIOR (IOMUXC_PATA_DIOR).......c..coovverrrerrrrrnrrerrrnnns 2017
433.163 TOMUXC_SW_MUX_CTL_PAD_PATA_RESET_B (IOMUXC_PATA_RESET_B)........ccc.ccovvrmmr..n. 2018
433.164 ITOMUXC_SW_MUX_CTL_PAD_PATA_IORDY (IOMUXC_PATA_IORDY).......ccoooorrrerrrrrrrrrnen. 2019
433.165 ITOMUXC_SW_MUX_CTL_PAD_PATA_DA_0 (IOMUXC_PATA_DA_0)...oocesrvemrrerrrenrirerrenennns 2020
433.166 IOMUXC_SW_MUX_CTL_PAD_PATA_DA_1 (IOMUXC_PATA_DA_1)..oooooooorooeoeeeeeeen 2020
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43.3.167 IOMUXC_SW_MUX_CTL_PAD_PATA_DA_2 IOMUXC_PATA_DA_2)...cctieiieinieinieeeieieeeienas 2021
43.3.168 TOMUXC_SW_MUX_CTL_PAD_PATA_CS_0 (IOMUXC_PATA_CS_0)..eeeeeeieeeeeeeienieeeeeee e 2022
43.3.169 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAI14
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATALL).c.ociieeeeeeeeeeetee ettt 2023
43.3.170 IOMUXC_SW_MUX_CTL_PAD_PATA_CS_1 (IOMUXC_SW_MUX_CTL_PAD_PATA_CS_1)...2023
43.3.171 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAO
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAD)....c.cctrtrrrirrereitiiiririrneieteitt et sesesaenenes 2024
43.3.172 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAI
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAL).coitiitiiiieieeeeeeteteeee et 2025
43.3.173 IOMUXC_SW_MUX_CTL_PAD_PATA_DATA2
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATA2)...oiiteiieeeeeeee ettt 2026
433.174 1OMUXC_SW_MUX_CTL_PAD_PATA_DATA3
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATA3)....ctcttrrririiteiittrtnirineie ettt ettt seseseenenes 2026
43.3.175 TOMUXC_SW_MUX_CTL_PAD_PATA_DATA4
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAZ) ..ottt ettt 2027
43.3.176 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAS
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAS) ettt 2028
43.3.177 1IOMUXC_SW_MUX_CTL_PAD_PATA_DATAG6
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAG)....c.cctrtrrrrrieteiiitirtnirisieieieitt sttt nesesaenenes 2029
43.3.178 IOMUXC_SW_MUX_CTL_PAD_PATA_DATA7
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAT) .ceiterteieieeieeieeeee ettt 2029
43.3.179 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAS
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAR)...cioteiteeeeteeete ettt 2030
43.3.180 IOMUXC_SW_MUX_CTL_PAD_PATA_DATA9
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAY)....c.cctrtrtrririiretiitirinirseieieitt ettt 2031
43.3.181 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAI10
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATATLOD)....costiiieiieiieieeieeeet ettt 2032
43.3.182 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAL11
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATATL)coiiiiiiieiieeeeeeeee et 2032
43.3.183 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAI12
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAIL2)...cciieieieieieieeieieiee ettt 2033
43.3.184 IOMUXC_SW_MUX_CTL_PAD_PATA_DATAI13
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATAIL3)...eiiiiiieiieieeieeeee ettt 2034
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Title Page
IOMUXC_SW_MUX_CTL_PAD_PATA_DATAI5
(IOMUXC_SW_MUX_CTL_PAD_PATA_DATALS).....oooeieeerreerreeeeersesesessessses s 2035

IOMUXC_SW_MUX_CTL_PAD_SD1_DATAO (IOMUXC_SW_MUX_CTL_PAD_SD1_DATADO). 2035
IOMUXC_SW_MUX_CTL_PAD_SD1_DATA1 (IOMUXC_SW_MUX_CTL_PAD_SDI1_DATAI). 2036
IOMUXC_SW_MUX_CTL_PAD_SD1_CMD (IOMUXC_SW_MUX_CTL_PAD_SD1_CMD,......... 2037
IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2 (IOMUXC_SW_MUX_CTL_PAD_SD1_DATA?2). 2038
IOMUXC_SW_MUX_CTL_PAD_SD1_CLK JOMUXC_SW_MUX_CTL_PAD_SDI_CLK)............ 2038
IOMUXC_SW_MUX_CTL_PAD_SD1_DATA3 (IOMUXC_SW_MUX_CTL_PAD_SD1_DATA3). 2039
IOMUXC_SW_MUX_CTL_PAD_SD2_CLK (IOMUXC_SW_MUX_CTL_PAD_SD2_CLK)............ 2040
IOMUXC_SW_MUX_CTL_PAD_SD2_CMD (IOMUXC_SW_MUX_CTL_PAD_SD2_CMD)......... 2041
IOMUXC_SW_MUX_CTL_PAD_SD2_DATA3 (IOMUXC_SW_MUX_CTL_PAD_SD2_DATA3). 2041
IOMUXC_SW_MUX_CTL_PAD_SD2_DATA2 (IOMUXC_SW_MUX_CTL_PAD_SD2 _DATA?2). 2042
IOMUXC_SW_MUX_CTL_PAD_SD2_DATA1 (IOMUXC_SW_MUX_CTL_PAD_SD2_DATAL). 2043

IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO (IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO). 2044

IOMUXC_SW_MUX_CTL_PAD_GPIO_0 IOMUXC_SW_MUX_CTL_PAD_GPIO_O)................... 2045
IOMUXC_SW_MUX_CTL_PAD_GPIO_1 JOMUXC_SW_MUX_CTL_PAD_GPIO_1)................... 2045
IOMUXC_SW_MUX_CTL_PAD_GPIO_9 (IOMUXC_SW_MUX_CTL_PAD_GPIO_9)................... 2046
IOMUXC_SW_MUX_CTL_PAD_GPIO_3 IOMUXC_SW_MUX_CTL_PAD_GPIO_3)................... 2047
IOMUXC_SW_MUX_CTL_PAD_GPIO_6 IOMUXC_SW_MUX_CTL_PAD_GPIO_6)................... 2048
IOMUXC_SW_MUX_CTL_PAD_GPIO_2 (IOMUXC_SW_MUX_CTL_PAD_GPIO_2)................. 2049
IOMUXC_SW_MUX_CTL_PAD_GPIO_4 IOMUXC_SW_MUX_CTL_PAD_GPIO_4)................... 2050
IOMUXC_SW_MUX_CTL_PAD_GPIO_5 IOMUXC_SW_MUX_CTL_PAD_GPIO_S)................... 2050
IOMUXC_SW_MUX_CTL_PAD_GPIO_7 (IOMUXC_SW_MUX_CTL_PAD_GPIO_7)................... 2051
IOMUXC_SW_MUX_CTL_PAD_GPIO_8 IOMUXC_SW_MUX_CTL_PAD_GPIO_8§)................... 2052
IOMUXC_SW_MUX_CTL_PAD_GPIO_16 (IOMUXC_SW_MUX_CTL_PAD_GPIO_I6,)............... 2053
IOMUXC_SW_MUX_CTL_PAD_GPIO_17 IOMUXC_SW_MUX_CTL_PAD_GPIO_17)............... 2054
IOMUXC_SW_MUX_CTL_PAD_GPIO_18 (IOMUXC_SW_MUX_CTL_PAD_GPIO_I8)............... 2055
IOMUXC_SW_PAD_CTL_PAD_GPIO_19 IOMUXC_SW_PAD_CTL_PAD_GPIO_19).................. 2056

IOMUXC_SW_PAD_CTL_PAD_KEY_COLO (IOMUXC_SW_PAD_CTL_PAD_KEY_COLO0)........ 2058
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IOMUXC_SW_PAD_CTL_PAD_KEY_ROWO0 (IOMUXC_SW_PAD_CTL_PAD_KEY_ROWO).....2060
IOMUXC_SW_PAD_CTL_PAD_KEY_COLI1 (IOMUXC_SW_PAD_CTL_PAD_KEY_COLI)........2062
IOMUXC_SW_PAD_CTL_PAD_KEY_ROW1 (IOMUXC_SW_PAD_CTL_PAD_KEY_ROW1).....2064
IOMUXC_SW_PAD_CTL_PAD_KEY_COL2 (IOMUXC_SW_PAD_CTL_PAD_KEY_COL2)........2066
IOMUXC_SW_PAD_CTL_PAD_KEY_ROW2 (IOMUXC_SW_PAD_CTL_PAD_KEY_ROW?2).....2068
IOMUXC_SW_PAD_CTL_PAD_KEY_COL3 (IOMUXC_SW_PAD_CTL_PAD_KEY_COL3)........2070
IOMUXC_SW_PAD_CTL_PAD_KEY_ROW3 (IOMUXC_SW_PAD_CTL_PAD_KEY_ROWS3).....2072
IOMUXC_SW_PAD_CTL_PAD_KEY_COL4 (IOMUXC_SW_PAD_CTL_PAD_KEY_COLA4)........2074
IOMUXC_SW_PAD_CTL_PAD_KEY_ROW4 (IOMUXC_SW_PAD_CTL_PAD_KEY_ROW4).....2076
IOMUXC_SW_PAD_CTL_PAD_NVCC_KEYPAD
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IOMUXC_SW_PAD_CTL_PAD_CSIO_VSYNC JIOMUXC_SW_PAD_CTL_PAD_CSI0_VSYNC).2143

IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT4 (IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT4)........ 2145
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Chapter 1
Introduction

1.1 About This Document

This reference manual describes the functionality of the i.MX53 multimedia applications
processor. The 1.MX353 is Freescale Semiconductor's latest addition to a growing family
of multimedia-focused products offering high performance processing optimized for
lowest power consumption. The i.MX53 processors feature Freescale's advanced
implementation of the ARM®Cortex'"-A8 core, which operates at speeds as high as 1.2
GHz and interfaces with DDR2-800, LVDDR?2-800 and DDR3-800 DRAM memory
devices. This product is suitable for applications such as:

* Automotive navigation and entertainment

» High-end Mobile Internet Devices and high-end PDAs

e Netbooks

* Nettops

» High-end portable media players with HD video capability
 Portable navigation devices

* Gaming Consoles

The 1.MX53 is a system on a chip (SoC) which integrates on one integrated circuit a
complete microcomputer platform based on the ARM Cortex-A8 including an integrated
NEON coprocessor, a vector floating point unit, an Execution Trace Module (ETM),
separate 32 Kbyte instruction and data L.1 caches and a unified 256 Kbyte L2 cache.
Supporting the ARM Platform are a large array of system-level components such as
system RAM, processor code ROM, Smart DMA controller (SDMA) and system control
devices such as a power-on reset controller, voltage regulators, power management, on-
board fuse array (FUSEBOX) and clock generation circuitry. Coprocessors including two
Graphics Processing Units (GPUs), an Image Processin Unit (IPU), Video Processing
Unit (VPU) and Asynchronous Sample Rate Converter (ASRC) accelerate
computationally intensive tasks offloading the ARM Platform.
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Included in the SoC are 1/0O devices such as USB controllers, UARTS, Ethernet
controllers, General Purpose I/O (GP1O), Multimedia processor, , general purpose and
special purpose timers, and system security devices. An integrated memory controller
supports the attachment of external DRAM. A Flash controller supports both NAND and

NOR Flash devices. Integrated external storage controllers support devices such as SATA
hard disks and SD/SDIO/MMC/eMMC memory cards.

1.1.1 Audience

This manual is intended to be used by board-level product designers and product software
developers. This manual assumes that the reader has a background in computer
engineering and/or software engineering and understands concepts of digital system
design, microprocessor architecture, Input / Output (I/O) devices and industry standard
communication and device interface protocols.

1.1.2 Organization
This document is organized in two main sections called Book I and Book II.

Book I covers the 1.MX53 at a system level and provides an architectural overview. Also
covered are system memory map, system-level interrupt events, external pins and pin
multiplexing, external memory, system debug, system boot, multimedia subsystem,
power management, and system security.

Book II describes the ARM Platform, ARM Platform debug, and an array of internal
functional blocks.

1.1.3 Suggested Reading

This section lists additional reading that provides background for the information in this
manual as well as general information about the architecture.

1.1.3.1 General Information

The following documentation provides useful background information about the ARM
processor and computer architecture in general:

» For information about the ARM Cortex-A8 processor see http://www.arm.com/
products/processors/cortex-a/cortex-a8.php
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e Computer Architecture: A Quantitative Approach, Fourth Edition, by John L.
Hennessy and David A. Patterson

* Computer Organization and Design: The Hardware/Software Interface, Second
Edition, by David A. Patterson and John L. Hennessy

1.1.3.2 Related Documentation

Freescale documentation is available from the sources listed on the back cover of this
manual; the document order numbers are included in parentheses for ease in ordering:

For a current list of documentation, refer to www.freescale.com.

1.1.4 Conventions

This document uses the following notational conventions:

cleared / set
When a bit takes the value zero, it is said to be cleared; when it takes a value of one, it
1s said to be set.

mnemonics
Instruction mnemonics are shown in lowercase bold
italics

Italics indicate variable command parameters, for example, beetrx
Book titles in text are set in italics

15
An integer in decimal
0x
Prefix to denote hexadecimal number
0b
Prefix to denote binary number. Binary 0 and 1 are written without the prefix.
n'H4000CA00
n-bit Hexadecimal number
BLK_REG_NAME
Register names are all uppercase. The block mnemonic is prepended with an
underscore delimiter (_).
BLK_REG[FIELD]
Fields within registers appear in brackets. For example, ESR[RLS] refers to the
Receive Last Slot field of the ESAI Status Register.
BLK_REG] n]
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Bit number n within register BLK.REG. Bit numbering is little endian.

BLK_REG[ L:r]
Register bit ranges. Ranges are indicated by the left-most bit number / and the right-
most bit number r separated by a colon (:). For example, ESR[15:0] refers to the lower
half word in the ESAI Status Register.

x, U
In some contexts, such as signal encodings, an unitalicized x indicates a don't care or
uninitialized. The binary value could be 1 or 0.

An italicized x indicates an alphanumeric variable
n,m

Italicized n or m represent integer variables

Binary logic operator NOT
&&
Binary logic operator AND
I
Binary logic operator OR
A or <O+>
Binary logic operator XOR
|
Bit-wise OR. For example, 0b0001 | 0b1000 yields the value Ob1001.
&
Bit-wise AND. For example, O0b0001 & 0b1000 yields the value Ob00O0O.
{A,B}
Concatenation, where the n-bit value A is prepended to the m-bit value B to form an (n
+m)-bit value. For example, {0, REGm [14:0]} yeilds a 16-bit value with O in the most
significant bit.
- or grey fill
Indicates a reserved bit field in an register. Although these bits can be written to as
ones or zeros, they are always read as zeros.
>>
Shift right logical one position
<<
Shift left logical one posiiton
= <left arrow>

Assignment

Compare equal
!:

Compare not equal
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QGreater than

Less than

1.1.5 Register Diagram Field Access Type Legend

The following figure provides the interpretation of the notation used in register diagrams
for a number of common field access types.

: ] o]
Reserved Reserved RW | fg| Read-only Write-only Write 1 Read Self- Reserved
W returns 1 returns O field field field | Fid toclear |wic toclear |F|d clear bit | F|d
on read on read

Figure 1-1. Register Field Conventions

NOTE
For reserved register fields, software should mask off the data
in the field after read (software can not rely on the contents of
data read from a reserved field) and always write all zeros.

1.1.6 Signal Conventions

b, B
When appended to a signal name, indicates that a signal is active-low
NEG_ACTIVE

Overbar also denotes a negative active signal
UPPERCASE

Package pin names, Block I/O signals

lowercase
Lowercase is used to indicate internal signals

1.1.7 Acronyms and Abbreviations

Table 1- contains acronyms and abbreviations used in this document.

Acronyms and Abbreviated Terms

Term Meaning

BIST Built-in self test

DDR Double data rate (of Dynamic RAM)

Table continues on the next page...
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Term Meaning
FIFO First In / First Out (of a queue)
DMA Direct memory access
DPLL Digital phase-locked loop
DRAM Dynamic random access memory
EPROM Erasable programmable read-only memory
GPIO General-purpose 1/0
GPR General-purpose register
GPU Graphicd Processing Unit
12C or 12C Inter-integrated circuit
IEEE Institute of Electrical and Electronics Engineers
IrDA Infrared Data Association
JTAG Joint Test Action Group (a serial bus protocol usually used for test purposes)
LIFO Last-in-first-out
LRU Least recently used
LSB Least-significant byte
Isb Least-significant bit
MSB Most-significant byte
msb Most-significant bit
PCI Peripheral Component Interconnect
PCI-X PCI extended
PCle PCI enhanced
PCMCIA Personal Computer Memory Card International Association
PIC Programmable interrupt controller
POR Power-on reset
RISC Reduced instruction set computing
RTOS Real-time operating system
Rx Receive
SDLC Synchronous data link control
SDMA Serial DMA
SPDIF Sony Phillips Digital Interface
SPI Serial peripheral interface
SRAM Static random access memory
Tx Transmit
UART Universal asynchronous receiver/transmitter
uSB Universal serial bus
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1.2 Overview

This chapter introduces the architecture of the .MX53 Multimedia Applications
Processor. The 1.MX53 processor represents Freescale Semiconductor's latest
achievement in multimedia integrated applications processors that are part of a growing
family of multimedia-focused products offering high performance processing optimized
for lowest power consumption.

1.3 Target Applications

The primary market focus of the .MX53 applications processor is high-end Mobile
Internet Devices (MIDs) and Automotive Infotainment. A secondary focus is High End
Portable Multimedia Players (PMPs) with HD video capability, as well as markets with
similar requirements in terms of package type, thermal limits and I/O. The flexibility of
the 1.M X353 architecture permits in a wide variety of other applications. The 1.MX53
processor provides all of the interfaces for connecting peripherals such as WLAN,
Bluetooth, GPS, camera sensors, and dual displays.

The 1.MX53 application processor is a follow-on to the 1.MX51 with improved
performance, power efficiency and multimedia capabilities.

1.4 Features

The 1.MX53 ARM Platform (AP) is based on the ARM Cortex A8™ Architecture, which
has the following features:

e ARM Cortex A8™ Processor (with TrustZone)
» 32 Kbyte L1 instruction cache
e 32 Kbyte L1 data cache
e 256 Kbyte unified instruction and data L2 cache
* A range of core processor clock speeds (up to 1.2 GHz) based on part number.
» Neon coprocessor
» SIMD Media Processing Architecture
* NEON register file with 32x64-bit general-purpose registers
* NEON Integer execute pipeline (ALU, Shift, MAC)
e NEON dual, single-precision floating point execute pipeline (FADD, FMUL)
* NEON load/store and permute pipeline
* Non-pipelined Vector Floating Point (VFP) coprocessor (VFPv3)
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The 1.MX53 makes use of dedicated hardware (H/W) accelerators in order to meet
specific targeted multimedia performance requirements. The use of H/W accelerators is
key factor in obtaining high performance at low power consumption while leaving the
ARM platform core relatively free for performing other tasks.

The 1.MX53 incorporates the following hardware accelerators:

* VPU-Video Processing Unit

e [PU-Image Processing Unit, version 3M

* GPU3D-3D Graphics Processing Unit (OpenGL ES 2.0), version 3
* GPU2D-2D Graphics accelerator, (OpenVG 1.1), version 1

e ASRC-Asynchronous Sample Rate Converter

Security features are enabled and accelerated by the following hardware:

* ARM TrustZone including the TZ architecture (separation of interrupts, memory
mapping, etc.)

* SJC-System JTAG Controller. Protects JTAG from debug port attacks by regulating
or blocking access to the system debug features

* SRTC-Secure Real-Time Clock (RTC). Tamper resisted RTC with it's own power
domain and mechanism to detect voltage and clock glitches

* RTIC-Real-Time Integrity Checker, version 3, RTIC type 1, enhanced with SHA-256
engine

* SAHARA-Cryptographic accelerator that includes true random number generator
(TRNG)

* SCC-Security Controller, type 2. Improved SCC v1 with AES engine, Secure/Non-
Secure RAM and support for multiple keys as well as TZ/non-TZ separation

* CSU-Central Security Unit. Enhancement for the IC Identification Module (IIM)
configured during boot using e-fuses. Determines the security level operation mode
as well as the TZ policy

* AHAB-Advanced High Assurance Boot, with the next embedded enhancements:
SHA-256, 2048-bit RSA key, version control mechanism, warm boot, CSU and TZ
initialization

Integrated memory system:

* Boot ROM, including High Assurance Boot (HAB) (64 KB)
 Internal multimedia / shared, fast access RAM (128 KB)
e Secure/non-secure RAM (16 KB)

The 1.MX53 SoC is built around the following System buses:

» 64-bit AMBA AXI v1.0 (AXI). Provides high-bandwidth, low-latency connectivity
for the ARM Platform, major multimedia accelerators (VPU, IPU, GPU3D, GPU2D)
and the External Memory Controller (EXTMC)
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» 32-bit AMBA AHB 2.0 (AHB). Provides connectivity for bus master peripherals,
such as SDMA, RTIC, SCC, and SAHARA. (See block diagram for the complete
list.)

 32-bit Internal Peripheral (IP) Bus. Provides control and data communication for
lower speed integrated peripheral devices.

The 1.MX53 enables following interfaces to external devices (some of which are not
available simultaneously):

* Hard Disk Drives
* PATA, supports U-DMA mode 5 at transfer rates up to 100 MByte/sec.
* SATA 1II protocol with a peak transfer rate of 3.0 Gbits per second.

* Displays

* 5 interfaces available. Total rate of all interfaces is up to 180 Mpixels/sec, 24 bits
per pixel. Up to two interfaces may be active at once.

» Two Parallel 24-bit display ports supporting up to 165 Mpixels/sec (UXGA @
60Hz)

» LVDS serial ports: One port up to 165 Mpixels/sec or two ports up to 85
Mpixels/sec (WXGA @ 60Hz) each

* One TV-out/VGA port up to 150 Mpixels/sec (1080p at 60 Hz)

e Camera sensors
» Two parallel camera ports
* Primary port only: up to 20 bits/pixel, up to 180 MHz peak pixel clock rate
» Simultaneous use: 8-bit primary and 8-bit secondary.
* Expansion cards
* Four SD/MMC card ports:
» Two of which support 208 Mbps (4-bit)
* One 416 Mbits/sec
* One enhanced port - supports 832 Mbps, (8-bit, eMMC 4.4).
» External memory interfaces

* 16/32-bit DDR2-800, LV-DDR2-800 and DDR3-800

e 8/16-bit NAND SLC/MLC Flash, 4/8/14/16-bit ECC.

 Supports Samsung OneNAND™ (in muxed I/O mode)

» 8/16/32-bit NOR Flash (8-bit is not supported at byte D[23:16]). Interface is
provided via the External Interface Module (EIM), all EIM pins are muxed with
other interfaces (data with NAND Flash Controller (NFC) pins). I/O muxing
logic selects the EIM port as primary muxing at system boot.

» 8/16/32-bit Pseudostatic RAM (PSRAM), Cellular RAM.

 USB
* High Speed (HS) USB 2.0 OTG (Up to 480 Mbps), with integrated HS USB Phy
e Three USB 2.0 (480 Mbps) hosts:
* HS host, with integrated High Speed Phy.
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* HS host for external HS/FS Transceivers via ULPI / Serial, supports IC-USB
* HS host for external HS/FS Transceivers via ULPI / Serial, supports IC-USB
* Low Power modes

* Supporting DVFS techniques for low power modes

» Uses SRPG (State Retention Power Gating) for ARM and Neon

* Support for various levels of system power modes

* Flexible clock gating control scheme

* Other interfaces:
* OWIRE
e Three [2S/SSI/AC97, up to 1.4 Mbps each connected to Audio Multiplexer
(AUDMUX) providing four external ports

* Enhanced Serial Audio Interface (ESAI), up to 1.4 Mbps each channel

* Five UART, up to 4.0 Mbps each
* One of the five supports 8-wire (uartl) while others four supports 4-wire.

* One CSPI; refer to the data sheet for performance parameters.

* Two eCSPI (enhanced CSPI); refer to the data sheet for performance parameters.

* Three I2C, supports 400 Kbps

* Fast Ethernet Controller (FEC) IEEE1588 compliant, 10/100 Mbps

* Two Pulse Width Modulators (PWM)

e JTAG Controller (SJC)

* GPIO with interrupt capabilities

» Key Pad Port (KPP)

* Sony Phillips Digital Interface (SPDIF), Rx and Tx

* Two Controller Area Network (FLEXCAN), 1 Mbps each

* Two Watchdog timers (WDOG)

* Media Local Bus controller (MLB) provides interface to Media Oriented

Systems Transport (MOST) Networks (50Mbps)

1.5 Architectural Overview

This section contains 1.MX53 architectural details.

A simplified block diagram is provided in the following section.

1.5.1 Simplified Block Diagram

A high-level block diagram of the 1.MX53 is shown in Figure 1-2. It provides a view of
the major sub-systems (processor domains, shared peripherals domain, memories, etc.)
and logical connectivity.

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

190 Freescale Semiconductor, Inc.



Digital
Audio

SATA |
PATA
HDD

:

v

R

v

Audio,
Fower

i

ngmudt.

Ftherns
101100

k

Mbps

Chapter 1 Introduction

COR2/COR3

HORMang
LFOORz Flazh

Camera

(X2

lattery Citll

Device

P ESKGA+

VDS LD

Compoats CVES SVided

Dizplay-1]3

 Component RGE, YOO
{HO Tv-0ut § ice)

[

h 4

& L &

F |

F1

T

Arm Flatform

External
Wemary I.-'F"

¥

Emart D
(SDMAY

ra

Darmain (AF)
AL
>

nternal
RAM
144K E
Boot
RO
ETAY

] —

o —

Shared Feripherals
sDHCvE (A

Cebug
TFIU

[ESCHGCwA [ ECSFEL |
[ UART [ ESAL ]
SPCIF RxTg P-ATA |

| & >

ASRC SATA
Emip eraturg
M anitar)

h Fabri

AXl and AHE Swit

1

| LDEB

|-|-1.,-'. En-:-:--:l-il'

—

Clock and Resg

2
s N |
i

subaystem

(P

Image Frocesgsing

FLL (4

COM

GPOC

ARM
Flatfarm

Rl

ARM Flatforrd|
Meon, YFFPw3
1 1D cache
L2 zache
TRT, CTID.1

LCAME )

CEPI
A [EX

i

P |ALDRUK

Wideo
Froz. Unit
(VP LN

EE

OWIRE

30 Graphicy
Froc. Unit
G-I ermory

I
[OMUXC
KFF

GPID (7]

20 Graphics
Froc. Unit
(GFLU20)

|

-

Rkt (GPU3D)
!—r {256 kE)
-

i

ElRI

CAMZ)

n

Lo

FCIEEE 1534

|SB PHY 4_1;,1:5;5 TG 4
=B F‘Ht': 3 HE Fortd

[ mEe |

AF Pernphempk

&

‘3

&

v

Keypad

Eluetooth

SPLsE

=¥ e

Thiost) Conn.

TG

Figure 1-2. i.MX53 Simplified Block Diagram

1.5.2 Major Subsystems

1.MX353 consists of the following major subsystems:

Core (ARM Cortex A8) Platform, LL1/LL.2 memories
SDMA controller and the shared peripheral domain
System Control-Boot Flow control, Clocks distribution, "Reset" control and Low
Power logic

Multimedia

Security
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* Connectivity peripherals and timers
» External Memory Interface

1.5.3 Architectural Partitioning

The 1.MX53 Architecture may be functionally organized in terms of five sub-systems.
These are:

* The ARM Platform is the central processing unit for the SoC and runs the following
software:
* Power-on-Reset (POR) boot code
* Boot-strap loader
* Operating system and application program loader
 User applications (including control over hardware accelerators and non-
accelerated functions)
* TrustZone applications
* Smart DMA enables data transfer between non-mastering (slave) peripherals and
external or internal memories
* System Control
* Clock Control Block (CCM)
* Four PLLs
* XTALOSC- 24MHz Crystal oscillator source support
* XTALOSC32k- 32k Crystal oscillator support
* System Reset Controller (SRC)
* Global Power Controller (GPC)
* Two Clock Amplifier (CAMP) blocks on CKIH and CKIH2 pins
» Temperature Sensor, for monitoring and acting on high temperature situations.

NOTE
Refer to SATA Temperature Sensor application note
(AN4380) for more details regarding programming and
its usage.

* Multimedia
e Image Processing Unit-IPU
» Connectivity to displays, display controllers, cameras and auxiliary graphics
COProcessors.
 Display Processing: video/graphics combining, image enhancement
* Image conversions: resizing, rotation/inversion, color conversion,
deinterlacing
* Synchronization and control capabilities, allowing autonomous operation
* Video Processing Unit (VPU):
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* Various decoding/encoding formats in HW
» Up to 10801/p resolution (H.264, VCI1, RV 10, DivX)
* Up to 720p encode (MPEG4, H.264)
* TV-Encoder (TVE) for HD720p/1080p, PAL/NTSC or VGA output
* Graphics Processing Unit (GPU3D), 3D graphics processing compliant with the
following:
* OpenGL ES Common Profile v1.0
* OpenGL ES Common Profile v1.1/Direct3D Mobile
* OpenGL ES Profile v2.0
 Graphics Processing Unit (GPU2D), 2D graphics processing:
* OpenVG 1.1
e Audio
* Audio codecs are provided by SW, which runs on ARM core, supporting
(but not limited to) MP3, WMA, AAC, HE-AAC and Prol0
e 3x SSIs
* ESAI
» SPDIF Tx/Rx
e Audio Mux
* ASRC (for sample rate conversion)
* Security
* High Assurance Boot (HAB) System
* ARM TrustZone (TZ) Trusted Execution environment
* IC Identification Module (IIM) and Central Security Unit (CSU)
* On-chip One-Time programmable electrical fuse array (FUSEBOX)
* RTIC: Real-Time Integrity Checker
* SAHARA Version 4 Lite (SAHARA) cryptographic acceleration engine
» System JTAG controller (SJC)
* Secure Real Time Clock (SRTC)
* Security Controller version 2 (SCC) with 16KByte of secure/non-secure RAM
» Tamper Detection
* TrustZone Watchdog (WDOG-2)
» Connectivity peripherals and timers
* Low level communication protocols
* Embedded DMAs
* 3.3V IO voltage for seamless integration
* Four USB 2.0 ports, including two integrated PHY's
* TV-Out Video codecs for HD, NTSC/PAL or VGA output
 DDR2/3, LPDDR?2 (PoP package), Nand (MLC 4/8/14/16-bit ECC) and NOR
Flash memory interface via EMC
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* Timers: 2XxEPIT, GPT and Watch Dog timer (WDOG)
* Miscellaneous connectivity support-I12C, SPI, UART, PWM and Keypad
interface
» External Memory Controller (EXTMC)
» External Memory Interface
* Integrated DRAM controller
 Support for DDR2, DDR3, LV-DDR and LPDRAM
» Other external storage devices
* Support for NAND and NOR Flash
* Support for PSRAM and Cellular RAM

1.5.4 Endianness Support

1.MX53 supports Little Endian mode only.

1.6 Block List

Table 1-1 provides listing of the blocks used by the various subsystems of the 1.MX53.
Table 1-1. Digital and Analog Blocks

Block Mnemonic Block Name Subsystem Brief Description

ARM Platform ARM Cortex AB™ | ARM The ARM Platform consists of the ARM Cortex A8™

Platform processor and its essential sub-blocks, the Level 2 Cache
Controller and memory, event monitor, and debug blocks.

7x4 AHB MAX 7x4 AHB MAX Data Path 7x4 AHB Cross-Bar Switch

AIPSTZ-1 AHB to IP Bridge Data Path AHB to IP Bridge (TrustZone)

AIPSTZ-2

ASRC Asynchronous Multimedia The Asynchronous Sample Rate Converter (ASRC) converts
Sample Rate Peripherals the sampling rate of a signal associated to an input clock into
Converter a signal associated to a different output clock.The ASRC

supports concurrent sample rate conversion of up to 10
channels. The sample rate conversion of each channel is
associated to a pair of incoming and outgoing sampling
rates.The ASRC supports up to 3 sampling rate pairs.

AUDMUX Digital Audio Mux | Multimedia The AUDMUX is a programmable interconnect for voice,
Peripherals audio, and synchronous data routing between host serial
interfaces (for example, SSI1, SSI2, and SSI3) and
peripheral serial interfaces (audio and voice codecs). The
AUDMUX has seven ports with identical functionality and
programming models. A desired connectivity is achieved by
configuring two or more AUDMUX ports.

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic Block Name Subsystem Brief Description
CAMP-1 Clock Amplifier Clocks, Resets, Clock Amplifier
CAMP-2 and Power Control
CCM Clock Control Clocks, Resets, These blocks are responsible for clock and reset distribution
GPC Module, General and Power Control |in the system, and also for the system power management.
Power Controller, The blocks include four PLLs.
SRC System Reset
Controller, State
SRPGC Retention Power
Gate Control
CSPI Configurable SPI | Connectivity Full-duplex enhanced Synchronous Serial Interface (SSI),
ECSPI-1 Peripherals with data rate up to 26/52Mbit/s (CSPI/ECSPI). It is
configurable to support Master/Slave modes, four chip
ECSPI-2 selects to support multiple peripherals.
CSu Central Security Security The Central Security Unit (CSU) is responsible for setting
Unit comprehensive security policy within the i.MX53 platform and
for sharing security information between the various security
blocks. The Security Control Registers (SCR) of the CSU are
set during boot time by the HAB and are locked to prevent
further writing.
DPLLC-1 Digital Phase- System Control This chapter describes DPLLC. The chapter is intended for a
Locked Loop Peripherals block driver software developer. It describes block-level
DPLLC-2 - .
Controller operation and programming.
DPLLC-3
DPLLC-4
DVFSC Dynamic Voltage | System Control The DVFS/DVFSP allows simple dynamic voltage frequency
DVFSP and Frequency Peripherals scaling. The frequency of the clock and the voltage of the
Scaling for Core power domain can be changed on the fly while all blocks
and Peripherals continue their normal operation.
EIM External Interface | System Control The EIM handles the interface to devices external to the chip,
Module Peripherals including generation of chip selects, clock and control for
external peripherals and memory. It provides asynchronous
access to devices with SRAM-like interface and synchronous
access to devices with Nor-Flash like or PSRAM like
interface.
EPIT-1 Enhanced Periodic | Timer Peripherals | Each EPIT is a 32-bit "set and forget" timer that starts
EPIT-2 Interrupt Timer counting after the EPIT is enabled by software. It is capable

of providing precise interrupts at regular intervals with
minimal processor intervention. It has a 12-bit prescaler for
division of input clock frequency to get the required time
setting for the interrupts to occur, and counter value can be
programmed on the fly.

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic Block Name Subsystem Brief Description
ESAI Enhanced Serial Connectivity The Enhanced Serial Audio Interface (ESAI) provides a full-
Audio Interface Peripherals duplex serial port for serial communication with a variety of

serial devices, including industry-standard codecs, SPDIF
transceivers, and other processors.

The ESAI consists of independent transmitter and receiver
sections, each section with its own clock generator. All serial
transfers are synchronized to a clock. Additional
synchronization signals are used to delineate the word
frames. The normal mode of operation is used to transfer
data at a periodic rate, one word per period. The network
mode is also intended for periodic transfers; however, it
supports up to 32 words (time slots) per period. This mode
can be used to build time division multiplexed (TDM)
networks. In contrast, the on-demand mode is intended for
non-periodic transfers of data and to transfer data serially at
high speed when the data becomes available.

The ESAI has 12 pins for data and clocking connection to
external devices.

ESDCTL Enhanced SDRAM | Memory Control The ESDCTL is a configurable high performance and
Controller optimized SDRAM controller that supports DDR2, DDR3, and
SO on.
Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic

Block Name

Subsystem

Brief Description

ESDHCV2-1
ESDHCV2-2
ESDHCV2-4

Enhanced Multi-
Media Card /
Secure Digital Host
Controller

Connectivity
Periphera

i.MX53 specific SoC characteristics:

e Ports 1, 2, and 4 are Compatible with the "MMC
System Specification" version 4.3, full support.

* Ini.MX53 SoC, ports 1 and 2 are limited to 4-bit data
width interface.

The generic features of the eSDHC block (ESDHCv2), when
serving as SD/MMC host, include the following:

¢ Conforms to "SD Host Controller Standard
Specification" version 2.0, full support.

* Compatible with the SD Memory Card Specification
version 1.1

* Compatible with the SDIO Card Specification version
1.2

¢ Designed to work with SD Memory, miniSD Memory,
SDIO, miniSDIO, SD Combo, MMC and MMC RS
cards

» Configurable to work in one of the following modes:

- SD/SDIO 1-bit, 4-bit

- MMC 1-bit, 4-bit, 8-bit (possibly restricted per SoC
integration)

¢ Full/High speed mode

¢ Host clock frequency variable between 32kHz to 52
MHz

¢ Up to 200 Mbps data transfer for SD/SDIO cards using
4 parallel data lines

* Up to 416 Mbps data transfer for MMC cards using 8
parallel data lines for MMC 4.3, and 832Mbps for
eMMC 4.4 cards.

¢ eSDHC-2 is limited to bus width of 4-bits, so not
recommended for HD use. See separate section below.

* Can be configured either as SD/MMC controller

e Support eSD and eMMC standard, for SOD/MMC
embedded type cards

ESDHCV3-3
(EMMC 4.4)

Ultra-High-Speed
eMMC/SD host
controller.

Connectivity
Peripherals

Ultra High-Speed eSDHC, enhanced to support eMMC 4.4
standard specification, for 832 MBps. Block is backward
compatible to eSDHCv2. See complete features listing in
eSDHCv2 entry below.

i.MX53 SoC specific characteristics:

¢ Port 3 - enhanced, to support eMMC 4.4 specification,
for double data rate (832Mbps, 8-bit port).

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic

Block Name

Subsystem

Brief Description

EXTMC

External Memory
Controller

Connectivity
Peripherals

The EXTMC is an external and internal memory interface. It
performs arbitration between multi-AXI masters to multi-
memory controllers, divided into four major channels, fast
memories (DDR2/DDR3/LPDDR2) channel, slow memories
(NOR-FLASH / PSRAM / NAND-FLASH etc.) channel,
Internal Memory (RAM, ROM) channel and Graphical
Memory (GMEM) channel.

In order to increase the bandwidth performance, the EXTMC
separates the buffering and the arbitration between different
channels, preventing interference between slow and fast
accesses.

EXTMC Features:

* 64-bit and 32-bit AXI ports

* Enhanced arbitration scheme for fast channel,

including dynamic master priority, and taking into

account which pages are open or closed and what type

(Read or Write) was the last access

Flexible bank interleaving

Support 16/32-bit DDR2-800 or DDR3-800 or LPDDR2

Support up to 2 GByte DDR memories

Support NFC, EIM signal muxing scheme

Support 8/16/32-bit Nor-Flash/PSRAM memories (sync

and async operating modes), at slow frequency, (8bit is

not supported on D[23]-D[16])

e Support 4/8/14/16-bit ECC, page sizes of 512B, 2KB
and 4KB Nand-Flash (including MLC)

e Multiple chip selects (up to 4)

e Enhanced DDR memory controller, supporting access
latency hiding

* Support Watermark for security (Internal and External
memories)

FEC

Fast Ethernet
Controller

Connectivity
Peripherals

The Ethernet Media Access Controller (MAC) is designed to
support both 10 and 100 Mbps Ethernet/IEEE 802.3
networks. An external transceiver interface and transceiver
function are required to complete the interface to the media.
The i.MX53 also consists of HW assist for IEEE1588
standard. Refer to IEEE1588 section for more details.

FIRI

Fast Infra-Red
Interface

Connectivity
Peripherals

Fast Infra-Red Interface

FLEXCAN-1
FLEXCAN-2

Flexible Controller
Area Network

Connectivity
Peripherals

The CAN protocol was primarily, but not only, designed to be
used as a vehicle serial data bus, meeting the specific
requirements of this field: real-time processing, reliable
operation in the EXTMC environment of a vehicle, cost-
effectiveness and required bandwidth. The FLEXCAN is a full
implementation of the CAN protocol specification, Version 2.0
B, which supports both standard and extended message
frames.

FUSEBOX

Electrical Fuse
Array

Security

Electrical Fuse Array (splitted to banks). Enables to setup
Boot Modes, Security Levels, Security Keys and many other
system parameters.

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic Block Name Subsystem Brief Description
GPIO-1 General Purpose I/ | System Control Used for general purpose input/output to external ICs. Each
GPIO-2 0] Peripherals GPIO block supports 32 bits of I/O. The AP side has four
GPIO blocks supporting up to 128 GPIO functions.

GPIO-3

GPIO-4

GPIO-5

GPIO-6

GPIO-7

GPT General Purpose | Timer Peripherals | Each GPT is a 32-bit "free-running" or "set and forget" mode
Timer timer with programmable prescaler and compare and capture

register. A timer counter value can be captured using an
external event and can be configured to trigger a capture
event on either the leading or trailing edges of an input pulse.
When the timer is configured to operate in "set and forget"
mode, it is capable of providing precise interrupts at regular
intervals with minimal processor intervention. The counter
has output compare logic to provide the status and interrupt
at comparison. This timer can be configured to run either on
an external clock or on an internal clock.

GPU2D Graphics Multimedia The GPU provides hardware acceleration for 2D graphics
Processing Peripherals algorithms with sufficient processor power to run desk-top
Unit-2D, ver 1 quality interactive graphics applications on displays up to

HD1080 resolution.

GPU3D Graphics Multimedia The GPU provides hardware acceleration for 2D and 3D
Processing Unit, Peripherals graphics algorithms with sufficient processor power to run
ver.3 desk-top quality interactive graphics applications on displays

up to HD1080 resolution. It supports color representation up

to 32 bits per pixel. GPUv3 enables High Performance Mobile

3D and 2D Vector Graphics at rates up to 33 M triangles/sec,

200 Mpixels/sec, 800 MPixels/sec (Z) (as per IP vendor).
12C-1 I2C Interface Connectivity I2C provide serial interface for external devices. Data rates of
12C-2 Peripherals up to 400 kbps are supported.

12C-3

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic

Block Name

Subsystem

Brief Description

IIM

IC Identification
Module

Security

The IC Identification Module (IIM) provides an interface for
reading, programming and/or overriding identification and
control information stored in on-chip fuse elements. The
block supports electrically-programmable poly fuses (e-
Fuses) or Laser Fuses (L-fuses). The |IM also provides a set
of volatile software-accessible signals which can be used for
software control of hardware elements, not requiring non-
volatility. The 1IM provides the primary user-visible
mechanism for interfacing with on-chip fuse elements.
Among the uses for the fuses are unique chip identifiers,
mask revision numbers, cryptographic keys, JTAG secure
mode, boot characteristics and various control signals
requiring permanent non-volatility. The 1IM also provides up
to 28 volatile control signals. The IIM consists of a master
controller, a software fuse value shadow cache, and a set of
registers to hold the values of signals visible outside the
block

IOMUXC

IOMUX Controller

System Control
Peripherals

This block enables flexible 10 multiplexing. Each 10 pad has
default and several alternate functions. The alternate
functions are software configurable.

IPTP

IEEE1588 HW
Assist to Ethernet
controller (FEC).

Connectivity
Peripherals

The IEEE 1588-2002 standard defines a Precision Time
Protocol (PTP) - which is a time-transfer protocol that
enables synchronization of networks (e.g., Ethernet), to a
high degree of accuracy and precision.

The IEEE1588 hardware assist, is composed of the two IPs -
TSU (Time Stamp Unit) and CE_RTC (Real Time Clock),
which provides the time stamping protocol's functionality.
(generating / reading) the needed timestamps.

The hardware-assisted implementations deliver more precise
clock synchronization, at significantly lower CPU load, than
pure SW implementation.

IPU

Image Processing
Unit, ver.3M

Multimedia
Peripherals

IPUV3M enables connectivity to displays, relevant processing
and synchronization. It supports two display ports and two
camera ports, through the following interfaces.

* Legacy Parallel Interfaces
¢ Single/dual channel LVDS display interface
* Analog TV or VGA interfaces

The processing includes

¢ Image enhancement: color adjustment and gamut
mapping, gamma correction and contrast enhancement

* Video/graphics combining

¢ Support for display backlight reduction

* Image conversion-resizing, rotation, inversion and color
space conversion

e Hardware de-interlacing support

* Synchronization and control capabilities, allowing
autonomous operation.

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic Block Name Subsystem Brief Description
KPP Key Pad Port Connectivity KPP Supports 8 x 8 external key pad matrix. KPP features
Peripherals are:
* Open drain design
¢ Glitch suppression circuit design
e Multiple keys detection
» Standby key press detection
LDB LVDS Display Connectivity LVDS Display Bridge is used to connect the IPU (Image
Bridge Peripherals Processing Unit) to External LVDS Display Interface. LDB
supports two channels; each channel has following signals:
¢ 1 clock pair
* 4 data pairs
Each signal pair contains - LVDS special differential pad
(PadP, PadM).
LDO Low-Dropout Clocks, Resets LDO is an integrated 1.8 V/1.2 V linear regulator.
Regulator and Power Control
M4IF Multi Master Multi | Memory Control M4IF controls memory accesses from one or more masters
Memory Interface through different port interfaces to different external memory
controllers ESDCTL, NFC, and EIM, and to some 2 internal
memories in the system as well.
MLB Media Local Bus Connectivity / The MLB interface block provides a link to a MOST® data
Controller Multimedia network, using the standardized MediaLB protocol (up to 50
Peripherals Mbps)
NFC NAND Flash Memory Control NFC is composed of various control logic units, a 4.5-Kbyte
Controller internal RAM and an internal ECC engine. The NFC can
interface standard NAND Flash memory devices.
OCRAM On-Chip Memory | Data Path The On-Chip Memory controller (OCRAM) block, is designed
controller as an interface between the system's AXI bus, to the internal
(on-chip) SRAM memory block.
In i.MX53, the OCRAM is used for controlling the 128KB
multimedia RAM, via a 64-bit AXI bus.
OWIRE One-Wire Interface | Connectivity OWIRE support provided for interfacing with an on board
Peripherals EEPROM, and smart battery interfaces, for example: Dallas
DS2502
PATA Parallel ATA Connectivity The P-ATA block is a AT attachment host interface. Its main
Peripherals use is to interface with hard disc drives and optical disc
drives. It interfaces with the ATA-6 compliant device over a
number of ATA signals. It is possible to connect a bus buffer
between the host side and the device side.
PFD Power Fail Clocks, Resets, PFD circuit generates a reset signal till its supply vdd reaches
Detector and Power Control | a predetermined voltage level.The PFD circuit works only
when the chip is in the Non-DSM mode
PLARB2 PL301 Arbiter Data Path ARM (Ltd.) PL301 AXI arbiters to bridge between several AXI
PLARB1 (2x2) and (4x1) masters accessing several AXI slaves.

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic

Block Name

Subsystem

Brief Description

POR

Power on Reset

Clocks, Resets,
and Power Control

The POR is designed for use in SoC applications which
require low voltage, low power consumption. POR circuit
generates a reset signal till its supply VDD reaches a
predetermined voltage level.

PWM-1
PWM-2

Pulse Width
Modulation

Connectivity
Peripherals

The pulse-width modulator (PWM) has a 16-bit counter and is
optimized to generate sound from stored sample audio
images and it can also generate tones. It uses 16-bit
resolution and a 4x16 data FIFO to generate sound.

ROMC

ROM Controller
with Patch

Data Path

ROM Controller with ROM Patch support

RTIC

Run Time Integrity
Checker

Security

Protecting read only data from modification is one of the
basic elements in trusted platforms. The Run-Time Integrity
Checker (RTIC), is a data monitoring device responsible for
ensuring that memory content is not corrupted during
program execution. The RTICv3 mechanism periodically
checks the integrity of code or data sections during normal
OS run-time execution without interfering with normal
operation. The purpose of the RTIC is to ensure the integrity
of the peripheral memory contents, protect against
unauthorized external memory elements replacement and
assist with boot authentication.

SAHARA

SAHARA security
accelerator

Security

SAHARA (Symmetric/Asymmetric Hashing and Random
Accelerator) version 4 is a security coprocessor. It
implements symmetric encryption algorithms, (AES, DES,
3DES, RC4 and C2), hashing algorithms (MD5, SHA-1,
SHA-224 and SHA-256), and a hardware true random
number generator. It has a slave IPBus interface for the host
to write configuration and command information, and to read
status information. It also has a DMA controller, with an AHB
bus interface, to reduce the burden on the host to move the
required data to and from memory.

SATA

Serial ATA

Connectivity
Peripherals

The SATA controller and PHY is a complete mixed-signal
block solution designed to implement SATA HDD connectivity
in a i.MX53 design.

SCC

Security Controller

Security

The SCC-AES is the second generation of the Security
Controller. It implements secure RAM that can be used either
as general-purpose memory for storing data and software, or
as special confidentiality-preserving memory that protects
disclosure-sensitive data such as cryptographic keys,
passwords, code, or PIN numbers. It also incorporates
cryptographic logic and a DMA engine that can be used to
safely export the data stored within a partition to external
RAM or non-volatile memory

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic

Block Name

Subsystem

Brief Description

SDMA

Smart Direct
Memory Access

System Control
Peripherals

The SDMA is multi-channel flexible DMA engine. It helps in
maximizing system performance by off-loading the various
cores in dynamic data routing.

Features List:

* Powered by a 16-bit Instruction-Set micro-RISC engine

¢ Multi-channel DMA supporting up to 32 time-division
multiplexed DMA channels

* 48 events with total flexibility to trigger any combination
of channels

* Memory accesses including linear, FIFO, and 2D
addressing

e Shared peripherals betweenARM Cortex A8™ and
SDMA

* Very fast Context-Switching with 2-level priority based
preemptive multi-tasking

* DMA units with auto-flush and prefetch capability

* Flexible address management for DMA transfers
(increment, decrement, and no address changes on
source and destination address)

* DMA ports can handle unidirectional and bidirectional
flows (copy mode)

* Up to 8-word buffer for configurable burst transfers for
EXTMC

* Support of byte-swapping and CRC calculations

* Library of Scripts and APl is available

SJC

System JTAG
Interface

System Control
Peripherals

JTAG manipulation is one of the known hackers' ways of
executing unauthorized program code, getting control over
secure applications and running code in privileged modes.
The JTAG port provides a debug access to several hardware
blocks including the ARM processor and the system bus.

The JTAG port must be accessible during platform initial
laboratory bring-up, manufacturing tests and troubleshooting,
as well as for software debugging by authorized entities.
However, in order to properly secure the system,
unauthorized JTAG usage should be strictly forbidden.

In order to prevent JTAG manipulation while allowing access
for manufacturing tests and software debugging, i.MX53
incorporates a mechanism for regulating JTAG access.

i.MX53 System JTAG Controller provides four different JTAG
security modes that can be selected via e-fuse configuration.

SPBA

Shared Peripheral
Bus Arbiter

System Control
Peripherals

SPBA (Shared Peripheral Bus Arbiter) is a three-to-one IP
Bus interfaces (IP Bus) arbiter.

SPDIF

Sony Phillips
Digital Interface

Multimedia
Peripherals

A standard audio file transfer format. Developed jointly by the
Sony and Phillips corporations. Transmitter and Receiver
functionality.

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic

Block Name

Subsystem

Brief Description

SRTC

Secure Real Time
Clock

Security

The SRTC incorporates a special System State Retention
Register (SSRR) that stores system parameters during
system shut down modes. This register (as all SRTC
counters) is power backed up by a coin-cell backup battery.
This register is helpful for storing warm boot parameters. The
SSRR also stores the system security state. In case of a
security violation, the SSRR will mark the event (security
violation indication).

SSI-1
SSI-2
SSI-3

12S/SSI/AC97
Interface

Connectivity
Peripherals

The SSl is a full-duplex synchronous interface which is used
on the AP to provide connectivity with off-chip audio
peripherals. The SSI supports a wide variety of protocols
(SSI normal, SSI network, 12S, and AC-97), bit depths (up to
24 bits per word), and clock / frame sync options.

The SSI has two pairs of 8x24 FIFOs and hardware support
for an external DMA controller in order to minimize its impact
on system performance. The second pair of FIFOs provides
hardware interleaving of a second audio stream which
reduces CPU overhead in use cases where two time slots
are being used simultaneously.

TVE

TV-Encoder Ver
2.1

Multimedia

The TVEv2.1 which consists of the Digital Video Encoder
(DVE) and a Triple Video Digital-to-Analog Converter
(TVDAC); supports HD720p/1080p, PAL/NTSC or VGA
output for direct connection to TV or LCD projector

TZIC

TrustZone Aware
Interrupt Controller

ARM/Control

The TrustZone Interrupt Controller (TZIC) collects interrupt
requests from all i.MX53 sources and routes them to the
ARM core. Each interrupt can be configured as a normal or a
secure interrupt. Software Force Registers and software
Priority Masking are also supported.

UART-1
UART-2
UART-3
UART-4
UART-5

UART Interface

Connectivity
Peripherals

Each of the UART supports the following serial data transmit/
receive protocols and configurations:

* 7 or 8 bit data words, 1 or 2 stop bits, programmable
parity (even, odd or none)

e Programmable baud rates up to 4 MHz. This is a higher
max baud rate relative to the 1.875 MHz which is
stated by the TIA/EIA-232-F standard and the i.MX53
UART.

e 32-byte FIFO on Tx and 32 half-word FIFO on Rx
supporting auto-baud

* [rDA 1.0 support (up to SIR speed of 115200 bps)

¢ Option to operate as 8-pins full UART, DCE or DTE.

Table continues on the next page...
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Table 1-1. Digital and Analog Blocks (continued)

Block Mnemonic Block Name Subsystem Brief Description
USB USB 2.0 High Connectivity USBO HS (2.0 480MHz) contains one hi-speed OTG block,
Speed OTG and Peripherals which is internally connected to the HS USB PHY, while still
3x HS Hosts equipped with Transceiver-Less Logic to enable on-board
USB connectivity without USB TransceiversUSBOH3
contains:
* One high-speed OTG block with integrated HS USB
PHY
* One high-speed Host block with integrated HS USB
PHY
* Two identical high-speed Host blocks
All the USB ports are equipped with standard digital
interfaces (ULPI, HS IC-USB) and Transceiver-Less Logic to
enable on-board USB connectivity without USB Transceivers.
VPU Video Processing | Multimedia
Unit Peripherals
A high-performing video processing unit (VPU), which covers
many SD-level and HD-level video decoders and SD-level
encoders as a multi-standard video codec engine as well as
several important video processing such as rotation and
mirroring.
Refer to Table 9-2 for complete list of VPU's decoding/
encoding capabilities.
WDOG-1 Watch Dog Timer Peripherals | The Watch Dog Timer supports 2 comparison points during
each counting period. Each of the comparison points is
configurable to evoke an interrupt to the ARM core, and a
second point evokes an external event on the WDOG line.
XTALOSC Crystal Oscillator I/ | Clocking The XTALOSC is 24 MHz crystal oscillator and
XTALOSC. 32K F XTALOSC_32K is a 32.768 kHz crystal oscillator.
RAM Internal RAM Internal Memory Internal RAM, shared with VPU
128 KB
RAM Secure/non-secure | Secured Internal Secure/non-secure Internal RAM, controlled by SCC
16 KB RAM Memory
ROM Boot ROM Internal Memory Supports secure and regular Boot Modes
64 KB

1.7 Memory Interfaces

1.MX53 EXTMC supports the following memory interfaces:
* DDR2/LLV-DDR2-800, 16/32 -bit, 400 MHz clock

* DDR3-800, 16/32 -bit, 400 MHz clock

* LPDDR2, 32bit on PoP package only, 400 MHz clock
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« NAND (MLC/SLC) Flash, 8-bit/16-bit
* NOR Flash, SRAM and PSRAM, 8/16/32-bit (8-bit is not supported at byte D[23]-
D[16])
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Chapter 2
Memory Map

2.1 ARM Platform System Memory Map

The table below shows the system memory map.

Table 2-1. System Memory Map

ARM Platform Size (bytes) Region

Start Address End Address
On Chip Memories [HW connection via External Memory Interface (EXTMC) ]
0000_0000 0000_FFFF 64K Boot ROM
0001_0000 O00FF_FFFF 16M-64K Boot ROM Aliasing
0100_0000 06FF_FFFF 96M Reserved
0700_0000 0700_3FFF 16K Security Controller RAM
0700_4000 07FF_FFFF 16M-16K SCC RAM Aliasing
0800_0000 OFFF_BFFF 128M Reserved
OFFF_C000 OFFF_FFFF 16K Trust Zone Aware Interrupt Control (TZIC)
1000_0000 1000_3FFF 16K Serial ATA (SATA)
1000_4000 13FF_FFFF 64M-16K SATA Aliasing
1400_0000 17FF_FFFF 64M Reserved
1800_0000 1FFF_FFFF 128M Image Processing Unit (IPU)
2000_0000 2FFF_FFFF 256M 2D Graphics Processing Unit (GPU2D)
3000_0000 3FFF_FFFF 256M 3D Graphics Processing Unit (GPU3D)
On Chip AHB Accessed IPs-Debug APB
4000_0000 4000_OFFF 4K Debug ROM
4000_1000 4000_1FFF 4K ETB
4000_2000 4000_2FFF 4K ETM
4000_3000 4000_3FFF 4K TPIU
4000_4000 4000_4FFF 4K CTIO

Table continues on the next page...
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Table 2-1. System Memory Map (continued)

ARM Platform Size (bytes) Region
Start Address End Address

4000_5000 4000_5FFF 4K cTiH

4000_6000 4000_6FFF 4K CTI2

4000_7000 4000_7FFF 4K CTI3

4000_8000 4000_8FFF 4K ARM Debug Unit

4000_9000 4FFF_FFFF 256M-36K Reserved

AIPSTZ-1

AIPSTZ-1- SPBA IPs, Mapped to global block enable 0

5000_0000 5000_3FFF 16K Reserved

5000_4000 5000_7FFF 16K ESDHC1

5000_8000 5000_BFFF 16K ESDHC2

5000_C000 5000_FFFF 16K UART-3

5001_0000 5001_3FFF 16K ECSPI-1

5001_4000 5001_7FFF 16K SSI-2

5001_8000 5001_BFFF 16K ESAI-1

5001_C000 5001_FFFF 16K Reserved for Smart Direct Memory
Access (SDMA) internal registers

5002_0000 5002_3FFF 16K ESDHCV3-3

5002_4000 5002_7FFF 16K ESDHCV2-4

5002_8000 5002_BFFF 16K SPDIF

5002_C000 5002_FFFF 16K Asynchronous Sample Rate Converter
(ASRC)

5003_0000 5003_3FFF 16K Parallel ATA (PATA) (PORT UDMA)

5003_4000 5003_7FFF 16K Reserved

5003_8000 5003_BFFF 16K Reserved

5003_C000 5003_FFFF 16K SPBA

AIPSTZ-1- Global Module Enables

5004_0000 51FF_FFFF 32M (minus 256K) Reserved AIPSTZ-1 off platform global
module enable #0

5200_0000 53EF_FFFF 31M Reserved AIPSTZ-1 off platform global
module enable #1

AIPSTZ-1- On Platform

53F0_0000 53F7_FFFF 512K Reserved AIPSTZ-1 on platform slots

AIPSTZ-1- Off Platform

53F8_0000 53F8_3FFF 16K USB 2.0 High Speed OTG and 3x HS
Hosts (USB) (PORT USB)

53F8_4000 53F8_7FFF 16K GPIO-1

Table continues on the next page...
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Table 2-1. System Memory Map (continued)

ARM Platform Size (bytes) Region
Start Address End Address
53F8_8000 53F8_BFFF 16K GPIO-2
53F8_C000 53F8_FFFF 16K GPIO-3
53F9_0000 53F9_3FFF 16K GPIO-4
53F9_4000 53F9_7FFF 16K Key Pad Port (KPP)
53F9_8000 53F9_BFFF 16K WDOGH1
53F9_C000 53F9_FFFF 16K WDOG2
53FA_0000 53FA_3FFF 16K General Purpose Timer (GPT)
53FA_4000 53FA_7FFF 16K Secure Real Time Clock (SRTC)
53FA_8000 53FA_BFFF 16K IOMUX Control (IOMUXC)
53FA_C000 53FA_FFFF 16K EPIT-1
53FB_0000 53FB_3FFF 16K EPIT-2
53FB_4000 53FB_7FFF 16K PWM-1
53FB_8000 53FB_BFFF 16K PWM-2
53FB_C000 53FB_FFFF 16K UART-1
53FC_0000 53FC_3FFF 16K UART-2
53FC_4000 53FC_7FFF 16K USB (PORT PL301)
53FC_8000 53FC_BFFF 16K FLEXCAN-1
53FC_C000 53FC_FFFF 16K FLEXCAN-2
53FD_0000 53FD_3FFF 16K System Reset Controller (SRC)
53FD_4000 53FD_7FFF 16K Clock Control Module (CCM)
53FD_8000 53FD_BFFF 16K Global Power Controller (GPC)
53FD_C000 53FD_FFFF 16K GPIO-5
53FE_0000 53FE_3FFF 16K GPIO-6
53FE_4000 53FE_7FFF 16K GPIO-7
53FE_8000 53FE_BFFF 16K PATA (PORT PIO)
53FE_C000 53FE_FFFF 16K 12C-3
53FF_0000 53FF_3FFF 16K UART-4
53FF_4000 53FF_FFFF 48K Reserved AIPSTZ-1 off platform space.
5400_0000 5FFF_FFFF 448M Reserved (Aliased to AIPSTZ-1 slots)
AIPSTZ-2- Global Module Enables
6000_0000 61FF_FFFF 32M Reserved AIPSTZ-1 off platform global
module enable #0
6200_0000 63EF_FFFF 31M Reserved AIPSTZ-1 off platform global
module enable #1

AIPSTZ-2- On Platform

Table continues on the next page...
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Table 2-1. System Memory Map (continued)

ARM Platform Size (bytes) Region
Start Address End Address

63F0_0000 63F7_FFFF 512K Reserved AIPSTZ-2 on platform slots

AIPSTZ-2- Off Platform

63F8_0000 63F8_3FFF 16K DPLLC-1

63F8_4000 63F8_7FFF 16K DPLLC-2

63F8_8000 63F8_BFFF 16K DPLLC-3

63F8_C000 63F8_FFFF 16K DPLLC-4

63F9_0000 63F9_3FFF 16K UART-5

63F9_4000 63F9_7FFF 16K AHBMAX

63F9_8000 63F9_BFFF 16K IC Identification Module (IIM)

63F9_C000 63F9_FFFF 16K Central Security Unit (CSU)

63FA_0000 63FA_3FFF 16K ARM Platform

63FA_4000 63FA_7FFF 16K One-Wire Interface (OWIRE)

63FA_8000 63FA_BFFF 16K Fast Infrared Interface (FIRI)

63FA_C000 63FA_FFFF 16K ECSPI-2

63FB_0000 63FB_3FFF 16K SDMA (port IPS_HOST)

63FB_4000 63FB_7FFF 16K SCC

63FB_8000 63FB_BFFF 16K ROM Controller with Patch (ROMC)

63FB_C000 63FB_FFFF 16K Real Time Integrity Checker, ver.2 (RTIC)

63FC_0000 63FC_3FFF 16K Configurable SPI (CSPI)

63FC_4000 63FC_7FFF 16K 12C-2

63FC_8000 63FC_BFFF 16K 12C-1

63FC_C000 63FC_FFFF 16K SSI-1

63FD_0000 63FD_3FFF 16K Digital Audio Multiplexer (AUDMUX)

63FD_4000 63FD_7FFF 16K RTC

63FD_8000 63FD_BFFF 16K EXTMC (mapped block's register base
address)
0x63FD_8000 - M4IF
0x63FD_9000 - ESDCTL
0x63FD_A000 - EIM
0x63FD_B000 - NFC
0x63FD_BFO00 - EXTMC

63FD_C000 63FD_FFFF 16K apb2ip_pl301_2x2

63FE_0000 63FE_3FFF 16K apb2ip_pl301_4x1

63FE_4000 63FE_7FFF 16K MLB

63FE_8000 63FE_BFFF 16K SSI-3

Table continues on the next page...
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Table 2-1. System Memory Map (continued)

ARM Platform

Size (bytes)

Region

Start Address End Address

63FE_C000 63FE_FFFF 16K Fast Ethernet Controller (FEC)

63FF_0000 63FF_3FFF 16K TV-Encoder Ver 2.1 (TVE)

63FF_4000 63FF_7FFF 16K Video Processing Unit (VPU)

63FF_8000 63FF_BFFF 16K SAHARA

63FF_C000 63FF_FFFF 16K PTP

6400_0000 6FFF_BFFF 256M (minus 512K) Reserved (aliased slots)

On Chip AHB Accessed IPs

6FFF_C000 6FFF_FFFF 16K Reserved

Off Chip Memories (HW connection via EXTMC)

7000_0000 AFFF_FFFF 1G CSDO0 DDR

B000_0000 EFFF_FFFF 1G CSD1 DDR

F000_0000 F7FE_FFFF 128M-64K CSO0 (128M NOR/SRAM) - Default

FO00_0000 F3FF_FFFF 64M Configuration

F400_0000 F7FE_FFFF 64M-64K CS1, CS2, CS3 - Not Active.
In case of 2 active CS.
CS0(64M)
CS1(64M)
Via IOMUXC (GPRR1) register, 4CS of
32M are supported. The sum of all CS
spaces must equal 128M, and can be
splitted between maximum 4 CSs. The
biggest region is CS0. No holes are
supported.
The supported configurations are:
CS0(128M), CS1 (OM), CS2 (0M),
CS3(0M)
CS0(64M), CS1(64M), CS2(0M), CS3(0M)
CS0(64M), CS1(32M), CS2(32M),
CS3(0M)
CS0(32M), CS1(32M), CS2(32M),
CS3(32M)

On Chip Memories (HW connection via EXTMC)

F7FF_0000 F7FF_FFFF 64K NAND FLASH (internal buffer)

F800_0000 F801_FFFF 128K iRAM (OCRAM)

F802_0000 F805_FFFF 256K GPU3D GMEM

F806_0000 FFFF_FFFF 128M-384K Reserved
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NOTE
User should not address reserved memory regions. Access to
reserved memory regions can cause unpredictable behavior.

2.2 DMA Memory Map
The Smart DMA memory map is defined in Table 2-2.

Table 2-2. SDMA Peripheral Memory Map

Peripheral Base Address Size Comments
Reserved for SDMA internal 0x0000 4KB Reserved
memory
ESDHCv2-1 0x1000 4KB
ESDHCv2-2 0x2000 4KB
UART-3 0x3000 4KB
ECSPI-1 0x4000 4KB
SSI-2 0x5000 4KB
Enhanced Serial Audio Interface 0x6000 4KB
(ESAI)
Reserved for SDMA internal 0x7000 4KB Reserved
registers
ESDHCv2-3 (CE-ATA) 0x8000 4KB
ESDHCv2-4 0x9000 4KB
SPDIF 0xA000 4KB
ASRC 0xB000 4KB
PATA 0xC000 4KB
Reserved 0xDO000 4KB Reserved
Reserved 0xE000 4KB Reserved
SPBA Registers 0xFO000 4KB

NOTE

User should not address reserved memory regions. Access to
reserved memory regions can cause unpredictable behavior.
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Chapter 3
Interrupts and SDMA Events

3.1 Overview

The Interrupts and SDMA Events chapter provides information on the assignments of the
interrupts of the ARM platform domain in ARM Platform Interrupts and of the DMA
events in SDMA Event Mapping.

3.2 ARM Platform Interrupts

The TrustZone Aware Interrupt Controller (TZIC) collects up to 128 interrupt requests
from all MCIMXS53 sources and provides an interface to the core. Each interrupt can be
configured as a normal or a secure interrupt. Software force registers and software
priority masking are also supported. Table 3-1 details the ARM Cortex A8™ Platform
(ARM) interrupt sources.

Table 3-1. ARM Domain Interrupt Summary

IRQ Interrupt Interrupt Description
Source

0 Reserved Reserved

1 ESDHCV2-1 Enhanced SDHC Interrupt Request

2 ESDHCV2-2 Enhanced SDHC Interrupt Request

3 ESDHCV3-3 CE-ATA Interrupt Request based on ESDHCV3-3

4 ESDHCV2-4 Enhanced SDHC Interrupt Request

5 DAP

6 SDMA AND of all 48 interrupts from all the channels

7 IOMUXC POWER FAIL interrupt. This is a power fail indicator
interrupt from on board power management IC via
GPIO_16 PAD on ALT2, PWRFAIL_INT signal.

Table continues on the next page...
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Table 3-1. ARM Domain Interrupt Summary (continued)

IRQ Interrupt Interrupt Description
Source
8 EXTMC NFC interrupt
9 VPU VPU Interrupt Request
10 IPU IPU Error Interrupt
11 IPU IPU Sync Interrupt
12 GPU3D GPU Interrupt Request
13 UART-4 UART-4 ORed interrupt
14 uSB USB Host 1
15 EXTMC Consolidated EXTMC Interrupt
16 uSB USB Host 2
17 usB USB Host 3
18 usB USB OTG
19 SAHARA SAHARA Interrupt for Host 0
20 SAHARA SAHARA Intr for Host 1
21 SCC Security Monitor High Priority Interrupt Request.
22 SCC Secure (TrustZone) Interrupt Request.
23 SCC Regular (Non-Secure) Interrupt Request.
24 SRTC SRTC Consolidated Interrupt. Non TZ.
25 SRTC SRTC Security Interrupt. TZ.
26 RTIC RTIC (Trust Zone) Interrupt Request. Indicates that

the RTIC has completed hashing the selected
memory block(s) during single-hash/boot mode.

27 CSuU CSU Interrupt Request 1. Indicates to the processor
that one or more alarm inputs were asserted

28 SATA SATA interrupt request

29 SSI-1 SSI-1 Interrupt Request

30 SSI-2 SSI-2 Interrupt Request

31 UART-1 UART-1 ORed interrupt

32 UART-2 UART-2 ORed interrupt

33 UART-3 UART-3 ORed interrupt

34 IPTP RTC (IEEE1588) interrupt request

35 IPTP PTP (IEEE1588) interrupt request

36 ECSPI-1 ECSPI-1 interrupt request line to the core.

37 ECSPI-2 ECSPI-2 interrupt request line to the core.

38 CSPI CSPl interrupt request line to the core.

Table continues on the next page...
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Table 3-1. ARM Domain Interrupt Summary (continued)

IRQ Interrupt Interrupt Description
Source

39 GPT OR of GPT Rollover interrupt line, Input Capture 1 &
2 lines, Output Compare 1, 2 &3 Interrupt lines

40 EPIT-1 EPIT-1 output compare interrupt

41 EPIT-2 EPIT-2 output compare interrupt

42 GPIO-1 Active HIGH Interrupt from INT7 from GPIO

43 GPIO-1 Active HIGH Interrupt from INT6 from GPIO

44 GPIO-1 Active HIGH Interrupt from INT5 from GPIO

45 GPIO-1 Active HIGH Interrupt from INT4 from GPIO

46 GPIO-1 Active HIGH Interrupt from INT3 from GPIO

47 GPIO-1 Active HIGH Interrupt from INT2 from GPIO

48 GPIO-1 Active HIGH Interrupt from INT1 from GPIO

49 GPIO-1 Active HIGH Interrupt from INTO from GPIO

50 GPIO-1 Combined interrupt indication for GPIO-1 signal 0
throughout 15

51 GPIO-1 Combined interrupt indication for GPIO-1 signal 16
throughout 31

52 GPIO-2 Combined interrupt indication for GPIO-2 signal 0
throughout 15

53 GPIO-2 Combined interrupt indication for GPIO-2 signal 16
throughout 31

54 GPIO-3 Combined interrupt indication for GPIO-3 signal 0
throughout 15

55 GPIO-3 Combined interrupt indication for GPIO-3 signal 16
throughout 31

56 GPIO-4 Combined interrupt indication for GPIO-4 signal 0
throughout 15

57 GPIO-4 Combined interrupt indication for GPIO-4 signal 16
throughout 31

58 WDOG-1 Watchdog Timer reset

59 WDOG-2 TrustZone Watchdog Timer reset

60 KPP Keypad Interrupt

61 PWM-1 Cumulative interrupt line. OR of Rollover Interrupt
line, Compare Interrupt line and FIFO Waterlevel
crossing interrupt line.

62 12C-1 12C-1 Interrupt

63 12C-2 12C-2 Interrupt

64 12C-3 12C-3 Interrupt

65 MLB NOR of all interrupts, mib_cint and mib_sint

Table continues on the next page...
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Table 3-1. ARM Domain Interrupt Summary (continued)

IRQ Interrupt Interrupt Description
Source
66 ASRC ASRC Interrupt for core 1
67 SPDIF SPDIF Tx interrupt OR SPDIF Rx interrupt
68 Reserved Reserved
69 M Interrupt request to the processor. Indicates to the

processor that program or explicit sense cycle is
completed successfully or in case of error. This
signal is low-asserted.

70 PATA Parallel ATA host controller interrupt request

71 CCM CCM, Interrupt Request 1

72 CCM CCM, Interrupt Request 2

73 GPC GPC, Interrupt Request 1

74 GPC GPC, Interrupt Request 2

75 SRC SRC interrupt request

76 P_PLATFORM_NE_32K_256K Neon Monitor Interrupt

77 P_PLATFORM_NE_32K_256K Performance Unit Interrupt (nPMUIRQ). This is an

interrupt generated by the ARMCORE and used for
system profiling and debug. GPIO_16 PAD in ALT3
mode acts as nPMUIRQ signal (also named
PMU_IRQ_B signal).

78 P_PLATFORM_NE_32K_256K CTIIRQ

79 P_PLATFORM_NE_32K_256K Debug Interrupt, from Cross-Trigger 1 Interface 1

80 P_PLATFORM_NE_32K_256K Debug Interrupt, from Cross-Trigger 1 Interface 0

81 ESAI ESAI interrupt

82 FLEXCAN-1 NOR of all interrupts; ipi_int_mbor, ipi_int_wakein,
ipi_int_busoff and ipi_int_error.

83 FLEXCAN-2 NOR of all interrupts; ipi_int_mbor, ipi_int_wakein,
ipi_int_busoff and ipi_int_error.

84 OPENVG General Interrupt

85 OPENVG Busy signal (for S/W power gating feasibility)

86 UART-5 UART-5 ORed interrupt

87 FEC Fast Interrupt Request (OR of 13 interrupt sources)

88 OWIRE 1-Wire Interrupt Request

89 P_PLATFORM_NE_32K_256K Debug Interrupt, from Cross-Trigger 1 Interface 2

90 SJC

91 Reserved Reserved

92 TVE

93 FIRI FIRI Intr (OR of all 4 interrupt sources)

Table continues on the next page...
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Table 3-1. ARM Domain Interrupt Summary (continued)

IRQ Interrupt Interrupt Description
Source

94 PWM-2 Cumulative interrupt line. OR of Rollover Interrupt
line, Compare Interrupt line and FIFO Waterlevel
crossing interrupt line.

95 Reserved Reserved for SLM

96 SSI-3 SSI-3 Interrupt Request

97 Reserved

98 P_PLATFORM_NE_32K_256K Debug Interrupt, from Cross-Trigger 1 Interface 3

99 Reserved Was belong to SLM

100 VPU Idle interrupt from VPU (for S/W power gating)

101 EXTMC Indicates all pages have been transferred to NFC
during an auto_prog operation

102 GPU3D Idle interrupt from GPU (for S/W power gating)

1083 GPIO-5 Combined interrupt indication for GPIO-5 signal 0
throughout 15

104 GPIO-5 Combined interrupt indication for GPIO-5 signal 16
throughout 31

105 GPIO-6 Combined interrupt indication for GPIO-6 signal 0
throughout 15

106 GPIO-6 Combined interrupt indication for GPIO-6 signal 16
throughout 31

107 GPIO-7 Combined interrupt indication for GPIO-7 signal O
throughout 15

108 GPIO-7 Combined interrupt indication for GPIO-7 signal 16
throughout 31

109_128 Reserved Reserved

3.3 SDMA Event Mapping

Table 3-2 shows the DMA request signals for peripherals in i.MX53.
Table 3-2. SDMA Event Mapping

Event DMA Source Description
Number
0 VPU VPU DMA request
1 GPC Will be used for power management.
2 UART-4 PATA UART-4RX muxed with PATA RX (selector IOMUXC GPRO register bit

(7).

Table continues on the next page...
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Table 3-2. SDMA Event Mapping (continued)

Event DMA Source Description
Number

3 UART-4 PATA UART-4TX muxed with PATA TX (selector OMUXC GPRO register bit
[8]).

4 PATA PATA Transfer End

5 IPU IPU DMA Event

6 ECSPI DMA Rx request

7 ECSPI-1 DMA Tx request

8 ECSPI-2 DMA Rx request

9 ECSPI-2 DMA Tx request

10 I12C-3 ESDHCV3-3 12C-3 muxed with ESDHCV3-3

11 ESDHCV2-4 CTI2 ESDHC4 muxed with CTI2 (SDMA_CT]) trigger_out[0] connected to
SDMA event.

12 UART-2 FIRI UART-2RX muxed with FIRI REQ[0] (selector IOMUXC GPRO register bit
[9D).

13 UART-2 FIRI UART-2TX muxed with FIRI REQ[1] (selector IOMUXC GPRO register bit
[10]).

14 SPDIF IOMUXC SPDIF RX DMA request Muxed with External DMA request #0 from PAD
DISPO_DAT16 or GPIO_17 (using daisy chain selector). The event
selector is in IOMUXC GPRO register bit [4].

15 SPDIF SPDIF TX DMA request

16 UART-5 Rx FIFO of UART-5

17 UART-5 Tx FIFO of UART-5

18 UART-1 Rx FIFO of UART-1

19 UART-1 Tx FIFO of UART-1

20 I12C-1 ESDHCV2-1 12C-1 muxed with ESDHCV2-1

21 I2C-2 ESDHCV2-2 12C-2 muxed with ESDHCV2-2

22 SSI-2 SSI-2 receive 2 DMA request

23 SSI-2 SSI-2 transmit 2 DMA request

24 SSI-2 SSI-2 receive 1 DMA request

25 SSI-2 SSI-2 transmit 1 DMA request

26 SSI-1 SSI-1 receive 2 DMA request

27 SSI-1 SSI-1 transmit 2 DMA request

28 SSI-1 SSI-1 receive 1 DMA request

29 SSI-1 SSI-1 transmit 1 DMA request

30 EXTMC Asserts every time NFC finishes reading a page

31 EXTMC Asserts at the beginning of auto-program sequence, and every time the

NFC finishes transferring data from the RAM to the NAND (Meaning, the
SDMA can write to the RAM the next page).

Table continues on the next page...
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Table 3-2. SDMA Event Mapping (continued)

Event DMA Source Description
Number
32 ASRC ASRC dmaf request (Pair A input Request)
33 ASRC ASRC dmaz2 request (Pair B input Request)
34 ASRC ASRC dma3 request (Pair C input Request)
35 ASRC ASRC dma4 request (Pair A output Request)
36 ASRC ASRC dmab5 request (Pair B output Request)
37 ASRC ASRC dmaé request (Pair C output Request)
38 CSPI EPIT-2 CSPI DMA Rx request Muxed with EPIT-2 DMA request
39 CSPI IOMUXC CSPI DMA Tx request Muxed with External DMA request #1 from PAD
DISPO_DAT17 or GPIO_18 (using daisy chain selector). The event
selector is in IOMUXC GPRO register bit [6].

40 ESAI ESAI Rx FIFO DMA request
41 ESAI ESAI Tx FIFO DMA request
42 UART-3 Rx FIFO of UART-3
43 UART-3 Tx FIFO of UART-3
44 SSI-3 SSI-3 receive 2 DMA request
45 SSI-3 SSI-3 transmit 2 DMA request
46 SSI-3 SSI-3 receive 1 DMA request
47 SSI-3 SSI-3 transmit 1 DMA request

As shown in the table, some of the events are shared through a multiplexer. The select of
shared DMA event sources is controlled by DMAREQ_MUX_SELn fields of the
IOMUXC.IOMUXC_GPRO Register.

For other shared connectivity peripherals that do not have dedicated DMA request
signals, the ARM platform interrupt service routines have the option to program the
SDMA to move data between the peripheral and memory.

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc.

219



PR 4

sumA Event Mapping

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

220 Freescale Semiconductor, Inc.



Chapter 4
External Signals and Pin Multiplexing

4.1 Overview

Internal signals are connected to external components via package-level electrical
connections. In this document, these physical connections will be referred to as pins even
though in specific products they may be implemented as solder balls or some other
package specific means. Pins, in turn, are connected internally to SoC driver / receiver
circuitry called pads.

The 1.MX53 contains a number of functional blocks that present input / output signals
(block I/Os) that are suitable for connection to components external to the SoC. There are
many more block I/Os than there are package pins. To provide flexibility in routing block
I/Os to external pins, the Input-Output Multiplexer Controller IOMUXC) block provides
a number of software configurable multiplexers that allow different internal block I/O
signals to be routed to the available pins.

In addition to this function, IOMUXC allows software to configure pad electrical
characteristics, such as output/output function, voltage level, drive strength, and
hysteresis. Not all voltage and ground pins are considered here. For information on these
pins, consult the appropriate data sheet for the specific product.

4.2 Controlling Pin Multiplexing

Some block I/Os are routed to dedicated package pins, but the majority of block I/O
signals are routed through the IOMUXC. This allows internal blocks to share pins to
drive or receive signals. Block I/Os are selected for routing to and from external package
pins via the MUX_MODE field in the MUX_CTL registers. These selections are called
ALT modes.
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Some block input signals can be driven from alternate pins. This function is called a daisy
chain. SELECT_INPUT registers allow software to chose between two to six different
pins to provide input signals to some blocks.

Drive strength and direction (input or output) of many package pins may be selected by
fields within PAD_CTL registers. Some pins have dedicated PAD_CTL_PAD registers.
Most pins that are used in their default mode to interface to external DRAM are
configured for drive strength and direction by PAD_CTL_GRP register although some
have PAD_CTL_PAD registers as well.

Multiplexing and Pad Control below lists those registers used to control package pin
drive characteristics and pin to internal block I/O connections.

Daisy Chain Control below lists registers involved in controlling daisy chaining.

See the [IOMUXC chapter for more details.

4.2.1 Multiplexing and Pad Control
This section covers the multiplexing and pad control regitsters.

Table 4-1 shows the multiplexing control register and pad driver control register(s) for
each package pin.

Table 4-1. Pin Control Registers

Pin Name Mux Control Pad / Group Control
GPIO_19 IOMUXC_SW_MUX_CTL_PAD_GPIO_19 IOMUXC_SW_PAD_CTL_PAD_GPIO_19
KEY_COLO |IOMUXC_SW_MUX_CTL_PAD_KEY_COLO IOMUXC_SW_PAD_CTL_PAD_KEY_COLO
KEY_ IOMUXC_SW_MUX_CTL_PAD_KEY_ROWO IOMUXC_SW_PAD_CTL_PAD_KEY_ROWO
ROWO
KEY_COL1 |IOMUXC_SW_MUX_CTL_PAD_KEY_COL1 IOMUXC_SW_PAD_CTL_PAD_KEY_COLA1
KEY_ IOMUXC_SW_MUX_CTL_PAD_KEY_ROW1 IOMUXC_SW_PAD_CTL_PAD_KEY_ROW1
ROW1
KEY_COL2 |IOMUXC_SW_MUX_CTL_PAD_KEY_COL2 IOMUXC_SW_PAD_CTL_PAD_KEY_COL2
KEY_ IOMUXC_SW_MUX_CTL_PAD_KEY_ROW2 IOMUXC_SW_PAD_CTL_PAD_KEY_ROW2
ROwW2
KEY_COL3 |IOMUXC_SW_MUX_CTL_PAD_KEY_COL3 IOMUXC_SW_PAD_CTL_PAD_KEY_COL3
KEY_ IOMUXC_SW_MUX_CTL_PAD_KEY_ROWS3 IOMUXC_SW_PAD_CTL_PAD_KEY_ROW3
ROW3
KEY_COL4 |IOMUXC_SW_MUX_CTL_PAD_KEY_COL4 IOMUXC_SW_PAD_CTL_PAD_KEY_COL4
KEY_ IOMUXC_SW_MUX_CTL_PAD_KEY_ROW4 IOMUXC_SW_PAD_CTL_PAD_KEY_ROW4
ROwW4

Table continues on the next page...
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
NVCC_ IOMUXC_SW_PAD_CTL_PAD_NVCC_KEYPAD
KEYPAD
DIO_DISP_ |[IOMUXC_SW_MUX_CTL_PAD_DIO_DISP_CLK IOMUXC_SW_PAD_CTL_PAD_DIO_DISP_CLK
CLK
DIO_PIN15 |IOMUXC_SW_MUX_CTL_PAD_DIO_PIN15 IOMUXC_SW_PAD_CTL_PAD_DIO_PIN15
DIO_PIN2 IOMUXC_SW_MUX_CTL_PAD_DIO_PIN2 IOMUXC_SW_PAD_CTL_PAD_DIO_PIN2
DIO_PIN3 IOMUXC_SW_MUX_CTL_PAD_DIO_PIN3 IOMUXC_SW_PAD_CTL_PAD_DIO_PIN3
DIO_PIN4 IOMUXC_SW_MUX_CTL_PAD_DIO_PIN4 IOMUXC_SW_PAD_CTL_PAD_DIO_PIN4
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DATO IOMUXC_SW_PAD_CTL_PAD_DISPO_DATO
DATO
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DATH1 IOMUXC_SW_PAD_CTL_PAD_DISPO_DATH1
DAT1
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT2 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT2
DAT2
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DATS3 IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT3
DAT3
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT4 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT4
DAT4
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT5 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT5
DAT5
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT6 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT6
DAT6
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT7 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT7
DAT7
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISP0O_DATS8 IOMUXC_SW_PAD_CTL_PAD_DISPO_DATS8
DAT8
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT9 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT9
DAT9
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT10 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT10
DAT10
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT11 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT11
DAT11
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISP0O_DAT12 IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT12
DAT12
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT13 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT13
DAT13
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT14 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT14
DAT14
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT15 IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT15
DAT15
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISP0O_DAT16 IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT16
DAT16
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT17 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT17
DAT17
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT18 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT18
DAT18
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISP0_DAT19 IOMUXC_SW_PAD_CTL_PAD_DISP0_DAT19
DAT19
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISP0O_DAT20 IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT20
DAT20
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT21 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT21
DAT21
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISPO_DAT22 IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT22
DAT22
DISPO_ IOMUXC_SW_MUX_CTL_PAD_DISP0_DAT23 IOMUXC_SW_PAD_CTL_PAD_DISP0_DAT23
DAT23
CSIo_ IOMUXC_SW_MUX_CTL_PAD_CSI0_PIXCLK IOMUXC_SW_PAD_CTL_PAD_CSI0O_PIXCLK
PIXCLK
CSI0o_ IOMUXC_SW_MUX_CTL_PAD_CSI0_MCLK IOMUXC_SW_PAD_CTL_PAD_CSI0O_MCLK
MCLK
CSI0_ IOMUXC_SW_MUX_CTL_PAD_CSIO_DATA_EN IOMUXC_SW_PAD_CTL_PAD_CSI0O_DATA_EN
DATA_EN
CSlo_ IOMUXC_SW_MUX_CTL_PAD_CSI0_VSYNC IOMUXC_SW_PAD_CTL_PAD_CSI0O_VSYNC
VSYNC
CSI0_DAT4 | IOMUXC_SW_MUX_CTL_PAD_CSI0O_DAT4 IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT4
CSI0O_DATS5 | IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT5 IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT5
CSI0O_DAT6 | IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT6 IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT6
CSI0O_DAT7 [ IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT7 IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT7
CSI0_DATS8 | IOMUXC_SW_MUX_CTL_PAD_CSIO_DATS8 IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT8
CSI0_DAT9 | IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT9 IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT9
CSI0_ IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT10 IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT10
DAT10
CSlo_ IOMUXC_SW_MUX_CTL_PAD_CSI0_DAT11 IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT11
DAT11
CSIo_ IOMUXC_SW_MUX_CTL_PAD_CSI0_DAT12 IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT12
DAT12
CSI0_ IOMUXC_SW_MUX_CTL_PAD_CSI0_DAT13 IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT13
DAT13
CSI0_ IOMUXC_SW_MUX_CTL_PAD_CSI0_DAT14 IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT14
DAT14
CSlo_ IOMUXC_SW_MUX_CTL_PAD_CSI0_DAT15 IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT15
DAT15
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
CSslo_ IOMUXC_SW_MUX_CTL_PAD_CSIO_DAT16 IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT16
DAT16
CSslo_ IOMUXC_SW_MUX_CTL_PAD_CSI0_DAT17 IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT17
DAT17
CSlo_ IOMUXC_SW_MUX_CTL_PAD_CSI0_DAT18 IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT18
DAT18
CSslo_ IOMUXC_SW_MUX_CTL_PAD_CSI0O_DAT19 IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT19
DAT19
NVCC_ IOMUXC_SW_PAD_CTL_PAD_NVCC_CSI__0
CSI_0
JTAG_TMS IOMUXC_SW_PAD_CTL_PAD_JTAG_TMS
JTAG_MOD IOMUXC_SW_PAD_CTL_PAD_JTAG_MOD
JTAG_ IOMUXC_SW_PAD_CTL_PAD_JTAG_TRSTB
TRSTB
JTAG_TDI IOMUXC_SW_PAD_CTL_PAD_JTAG_TDI
JTAG_TCK IOMUXC_SW_PAD_CTL_PAD_JTAG_TCK
JTAG_TDO IOMUXC_SW_PAD_CTL_PAD_JTAG_TDO
EIM_A25 IOMUXC_SW_MUX_CTL_PAD_EIM_A25 IOMUXC_SW_PAD_CTL_PAD_EIM_A25
EIM_EB2 IOMUXC_SW_MUX_CTL_PAD_EIM_EB2 IOMUXC_SW_PAD_CTL_PAD_EIM_EB2
EIM_D16 IOMUXC_SW_MUX_CTL_PAD_EIM_D16 IOMUXC_SW_PAD_CTL_PAD_EIM_D16
EIM_D17 IOMUXC_SW_MUX_CTL_PAD_EIM_D17 IOMUXC_SW_PAD_CTL_PAD_EIM_D17
NVCC_
EIM_0
EIM_D18 IOMUXC_SW_MUX_CTL_PAD_EIM_D18 IOMUXC_SW_PAD_CTL_PAD_EIM_D18
EIM_D19 IOMUXC_SW_MUX_CTL_PAD_EIM_D19 IOMUXC_SW_PAD_CTL_PAD_EIM_D19
EIM_D20 IOMUXC_SW_MUX_CTL_PAD_EIM_D20 IOMUXC_SW_PAD_CTL_PAD_EIM_D20
EIM_D21 IOMUXC_SW_MUX_CTL_PAD_EIM_D21 IOMUXC_SW_PAD_CTL_PAD_EIM_D21
EIM_D22 IOMUXC_SW_MUX_CTL_PAD_EIM_D22 IOMUXC_SW_PAD_CTL_PAD_EIM_D22
EIM_D23 IOMUXC_SW_MUX_CTL_PAD_EIM_D23 IOMUXC_SW_PAD_CTL_PAD_EIM_D23
EIM_EB3 IOMUXC_SW_MUX_CTL_PAD_EIM_EB3 IOMUXC_SW_PAD_CTL_PAD_EIM_EB3
EIM_D24 IOMUXC_SW_MUX_CTL_PAD_EIM_D24 IOMUXC_SW_PAD_CTL_PAD_EIM_D24
EIM_D25 IOMUXC_SW_MUX_CTL_PAD_EIM_D25 IOMUXC_SW_PAD_CTL_PAD_EIM_D25
EIM_D26 IOMUXC_SW_MUX_CTL_PAD_EIM_D26 IOMUXC_SW_PAD_CTL_PAD_EIM_D26
EIM_D27 IOMUXC_SW_MUX_CTL_PAD_EIM_D27 IOMUXC_SW_PAD_CTL_PAD_EIM_D27
EIM_D28 IOMUXC_SW_MUX_CTL_PAD_EIM_D28 IOMUXC_SW_PAD_CTL_PAD_EIM_D28
EIM_D29 IOMUXC_SW_MUX_CTL_PAD_EIM_D29 IOMUXC_SW_PAD_CTL_PAD_EIM_D29
EIM_D30 IOMUXC_SW_MUX_CTL_PAD_EIM_D30 IOMUXC_SW_PAD_CTL_PAD_EIM_D30
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
EIM_D31 IOMUXC_SW_MUX_CTL_PAD_EIM_D31 IOMUXC_SW_PAD_CTL_PAD_EIM_D31
NVCC_ IOMUXC_SW_PAD_CTL_PAD_NVCC_EIM__1
EIM__1
EIM_A24 IOMUXC_SW_MUX_CTL_PAD_EIM_A24 IOMUXC_SW_PAD_CTL_PAD_EIM_A24
EIM_A23 IOMUXC_SW_MUX_CTL_PAD_EIM_A23 IOMUXC_SW_PAD_CTL_PAD_EIM_A23
EIM_A22 IOMUXC_SW_MUX_CTL_PAD_EIM_A22 IOMUXC_SW_PAD_CTL_PAD_EIM_A22
EIM_A21 IOMUXC_SW_MUX_CTL_PAD_EIM_A21 IOMUXC_SW_PAD_CTL_PAD_EIM_A21
EIM_A20 IOMUXC_SW_MUX_CTL_PAD_EIM_A20 IOMUXC_SW_PAD_CTL_PAD_EIM_A20
EIM_A19 IOMUXC_SW_MUX_CTL_PAD_EIM_A19 IOMUXC_SW_PAD_CTL_PAD_EIM_A19
EIM_A18 IOMUXC_SW_MUX_CTL_PAD_EIM_A18 IOMUXC_SW_PAD_CTL_PAD_EIM_A18
EIM_A17 IOMUXC_SW_MUX_CTL_PAD_EIM_A17 IOMUXC_SW_PAD_CTL_PAD_EIM_A17
EIM_A16 IOMUXC_SW_MUX_CTL_PAD_EIM_A16 IOMUXC_SW_PAD_CTL_PAD_EIM_A16
EIM_CSO IOMUXC_SW_MUX_CTL_PAD_EIM_CSO0 IOMUXC_SW_PAD_CTL_PAD_EIM_CSO0
EIM_CS1 IOMUXC_SW_MUX_CTL_PAD_EIM_CS1 IOMUXC_SW_PAD_CTL_PAD_EIM_CS1
EIM_OE IOMUXC_SW_MUX_CTL_PAD_EIM_OE IOMUXC_SW_PAD_CTL_PAD_EIM_OE
EIM_RW IOMUXC_SW_MUX_CTL_PAD_EIM_RW IOMUXC_SW_PAD_CTL_PAD_EIM_RW
EIM_LBA IOMUXC_SW_MUX_CTL_PAD_EIM_LBA IOMUXC_SW_PAD_CTL_PAD_EIM_LBA
NVCC_ IOMUXC_SW_PAD_CTL_PAD_NVCC_EIM__4
EIM__4
EIM_EBO IOMUXC_SW_MUX_CTL_PAD_EIM_EBO IOMUXC_SW_PAD_CTL_PAD_EIM_EBO
EIM_EB1 IOMUXC_SW_MUX_CTL_PAD_EIM_EB1 IOMUXC_SW_PAD_CTL_PAD_EIM_EB1
EIM_DAO IOMUXC_SW_MUX_CTL_PAD_EIM_DAO IOMUXC_SW_PAD_CTL_PAD_EIM_DAO
EIM_DA1 IOMUXC_SW_MUX_CTL_PAD_EIM_DA1 IOMUXC_SW_PAD_CTL_PAD_EIM_DA1
EIM_DA2 IOMUXC_SW_MUX_CTL_PAD_EIM_DA2 IOMUXC_SW_PAD_CTL_PAD_EIM_DA2
EIM_DAS3 IOMUXC_SW_MUX_CTL_PAD_EIM_DAS IOMUXC_SW_PAD_CTL_PAD_EIM_DAS3
EIM_DA4 IOMUXC_SW_MUX_CTL_PAD_EIM_DA4 IOMUXC_SW_PAD_CTL_PAD_EIM_DA4
EIM_DA5 IOMUXC_SW_MUX_CTL_PAD_EIM_DA5 IOMUXC_SW_PAD_CTL_PAD_EIM_DA5
EIM_DA6 IOMUXC_SW_MUX_CTL_PAD_EIM_DA6 IOMUXC_SW_PAD_CTL_PAD_EIM_DA6
EIM_DA7 IOMUXC_SW_MUX_CTL_PAD_EIM_DA7 IOMUXC_SW_PAD_CTL_PAD_EIM_DA7
EIM_DAS8 IOMUXC_SW_MUX_CTL_PAD_EIM_DAS8 IOMUXC_SW_PAD_CTL_PAD_EIM_DAS8
EIM_DA9 IOMUXC_SW_MUX_CTL_PAD_EIM_DA9 IOMUXC_SW_PAD_CTL_PAD_EIM_DA9
EIM_DA10 |IOMUXC_SW_MUX_CTL_PAD_EIM_DA10 IOMUXC_SW_PAD_CTL_PAD_EIM_DA10
EIM_DA11 |IOMUXC_SW_MUX_CTL_PAD_EIM_DA11 IOMUXC_SW_PAD_CTL_PAD_EIM_DA11
EIM_DA12 |IOMUXC_SW_MUX_CTL_PAD_EIM_DA12 IOMUXC_SW_PAD_CTL_PAD_EIM_DA12
EIM_DA13 |IOMUXC_SW_MUX_CTL_PAD_EIM_DA13 IOMUXC_SW_PAD_CTL_PAD_EIM_DA13
EIM_DA14 |IOMUXC_SW_MUX_CTL_PAD_EIM_DA14 IOMUXC_SW_PAD_CTL_PAD_EIM_DA14
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Table 4-1. Pin Control Registers (continued)

Pin Name

Mux Control

Pad / Group Control

EIM_DA15

IOMUXC_SW_MUX_CTL_PAD_EIM_DA15

IOMUXC_SW_PAD_CTL_PAD_EIM_DA15

NANDF_
WE_B

IOMUXC_SW_MUX_CTL_PAD_NANDF_WE_B

IOMUXC_SW_PAD_CTL_PAD_NANDF_WE_B

NANDF_
RE_B

IOMUXC_SW_MUX_CTL_PAD_NANDF_RE_B

IOMUXC_SW_PAD_CTL_PAD_NANDF_RE_B

EIM_WAIT

IOMUXC_SW_MUX_CTL_PAD_EIM_WAIT

IOMUXC_SW_PAD_CTL_PAD_EIM_WAIT

EIM_BCLK

IOMUXC_SW_PAD_CTL_PAD_EIM_BCLK

NVCC_
EIM__7

IOMUXC_SW_PAD_CTL_PAD_NVCC_EIM__7

LVDS1_
TX3_P

IOMUXC_SW_MUX_CTL_PAD_LVDS1_TX3_P

LVDS1_
TX3_N

LVDS1_
TX2_P

IOMUXC_SW_MUX_CTL_PAD_LVDS1_TX2_P

LVDS1_
TX2_N

LVDS1_
CLK_P

IOMUXC_SW_MUX_CTL_PAD_LVDS1_CLK_P

LVDS1_
CLK_N

LVDS1_
TX1_P

IOMUXC_SW_MUX_CTL_PAD_LVDS1_TX1_P

LVDS1_
TX1_N

LVDS1_
TXO0_P

IOMUXC_SW_MUX_CTL_PAD_LVDS1_TX0_P

LVDS1_
TXO_N

LVDSO_
TX3_P

IOMUXC_SW_MUX_CTL_PAD_LVDSO0_TX3_P

LVDSO0_
TX3_N

LVDSO0_
CLK_P

IOMUXC_SW_MUX_CTL_PAD_LVDSO0_CLK_P

LVDSO0_
CLK_N

LVDSO_
TX2_P

IOMUXC_SW_MUX_CTL_PAD_LVDSO0_TX2_P

LVDSO0_
TX2_N
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
LVDSO_ IOMUXC_SW_MUX_CTL_PAD_LVDSO0_TX1_P
TX1_P
LVDSO0_
TX1_N
LVDSO0_ IOMUXC_SW_MUX_CTL_PAD_LVDS0_TX0_P
TX0_P
LVDSO0_
TXO0_N
GPIO_10 IOMUXC_SW_MUX_CTL_PAD_GPIO_10 IOMUXC_SW_PAD_CTL_PAD_GPIO_10
GPIO_11 IOMUXC_SW_PAD_CTL_PAD_GPIO_11
GPIO_12 IOMUXC_SW_PAD_CTL_PAD_GPIO_12
GPIO_13 IOMUXC_SW_PAD_CTL_PAD_GPIO_13
GPIO_14 IOMUXC_SW_PAD_CTL_PAD_GPIO_14
DRAM_D24 IOMUXC_SW_PAD_CTL_GRP_B3DS

IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL3
DRAM_D30 IOMUXC_SW_PAD_CTL_GRP_B3DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL3
DRAM_D26 IOMUXC_SW_PAD_CTL_GRP_B3DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL3
DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRPK
DQAM3 IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_DQMS3
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control

DRAM_D28 IOMUXC_SW_PAD_CTL_GRP_B3DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL3

DRAM_D25 IOMUXC_SW_PAD_CTL_GRP_B3DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL3

DRAM_
SDQS3_B

DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRHYS
SbQss IOMUXC_SW_PAD_CTL_GRP_DDRMODE_CTL
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_SDQS3

DRAM_D27 IOMUXC_SW_PAD_CTL_GRP_B3DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL3

DRAM_D31 IOMUXC_SW_PAD_CTL_GRP_B3DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL3
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control

DRAM_D16 IOMUXC_SW_PAD_CTL_GRP_B2DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL2

DRAM_D29 IOMUXC_SW_PAD_CTL_GRP_B3DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL3

DRAM_D18 IOMUXC_SW_PAD_CTL_GRP_B2DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL2

DRAM_ IOMUXC_SW_PAD_CTL_GRP_CTLDS
SDCKET IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_SDCKEH1

DRAM_D22 IOMUXC_SW_PAD_CTL_GRP_B2DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL2

DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRPK
Dam2 IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_DQM2
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control

DRAM_D20 IOMUXC_SW_PAD_CTL_GRP_B2DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL2

DRAM_ IOMUXC_SW_PAD_CTL_GRP_ADDDS
SDBAO IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_D17 IOMUXC_SW_PAD_CTL_GRP_B2DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL2

DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
SDODT1 IOMUXC_SW_PAD_CTL_PAD_DRAM_SDODT1
DRAM_D19 IOMUXC_SW_PAD_CTL_GRP_B2DS

IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL2

DRAM_
SDQS2_B

DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRHYS
Sbas2 IOMUXC_SW_PAD_CTL_GRP_DDRMODE_CTL
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_SDQS2
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
DRAM_D21 IOMUXC_SW_PAD_CTL_GRP_B2DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL2
DRAM_CSH1 IOMUXC_SW_PAD_CTL_GRP_CTLDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
DRAM_D23 IOMUXC_SW_PAD_CTL_GRP_B2DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTL2

DRAM_ IOMUXC_SW_PAD_CTL_PAD_DRAM_RESET
RESET

DRAM_ IOMUXC_SW_PAD_CTL_GRP_ADDDS
SDBA1

IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_
SDCLK_1_
B

DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRPK
SDCLK_1 IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_SDCLK_1
DRAM_A8 IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
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Table 4-1. Pin Control Registers (continued)

Pin Name

Mux Control

Pad / Group Control

DRAM_
SDBA2

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A14

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A3

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A5

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A7

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_AG6

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A9

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A2

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_AO

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

Table continues on the next page...

i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc.

233



A\ 4
N
vonrolling Pin Multiplexing

Table 4-1. Pin Control Registers (continued)

Pin Name

Mux Control

Pad / Group Control

DRAM_A15

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A13

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A11

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A1

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A12

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_
CAS

IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_CAS

DRAM_
SDWE

IOMUXC_SW_PAD_CTL_GRP_CTLDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_CSO0

IOMUXC_SW_PAD_CTL_GRP_CTLDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_A4

IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
DRAM_
SDCLK_0_
B
DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRPK
SDCLK_0

IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_SDCLK_0

DRAM_A10 IOMUXC_SW_PAD_CTL_GRP_ADDDS
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE

DRAM_D4 IOMUXC_SW_PAD_CTL_GRP_B0ODS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLO

DRAM_D6 IOMUXC_SW_PAD_CTL_GRP_BODS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLO

DRAM_D2 IOMUXC_SW_PAD_CTL_GRP_BODS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLO

DRAM_
SDQS0_B

DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRHYS
Sbaso IOMUXC_SW_PAD_CTL_GRP_DDRMODE_CTL
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_SDQS0
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
SDODTO IOMUXC_SW_PAD_CTL_PAD_DRAM_SDODTO
DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRPK
DQMO

IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_DQMO
DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRPK

RAS IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_RAS
DRAM_D5 IOMUXC_SW_PAD_CTL_GRP_B0ODS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLO
DRAM_DO IOMUXC_SW_PAD_CTL_GRP_B0ODS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLO
DRAM_D7 IOMUXC_SW_PAD_CTL_GRP_B0ODS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLO
DRAM_ IOMUXC_SW_PAD_CTL_GRP_CTLDS
SDCKEO IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_SDCKEO
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Table 4-1. Pin Control Registers (continued)

Pin Name

Mux Control

Pad / Group Control

DRAM_D1

IOMUXC_SW_PAD_CTL_GRP_B0ODS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLO

DRAM_D14

IOMUXC_SW_PAD_CTL_GRP_B1DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLA1

DRAM_D3

IOMUXC_SW_PAD_CTL_GRP_B0ODS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLO

DRAM_D12

IOMUXC_SW_PAD_CTL_GRP_B1DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLA1

DRAM_D10

IOMUXC_SW_PAD_CTL_GRP_B1DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLA1
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
DRAM_DS8 IOMUXC_SW_PAD_CTL_GRP_B1DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLA1
DRAM_D13 IOMUXC_SW_PAD_CTL_GRP_B1DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLA1

DRAM_
SDQS1_B

DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRHYS
SDQst IOMUXC_SW_PAD_CTL_GRP_DDRMODE_CTL
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_SDQS1
DRAM_ IOMUXC_SW_PAD_CTL_GRP_DDRPK

DaM1 IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_PAD_DRAM_DQM?1
DRAM_D9 IOMUXC_SW_PAD_CTL_GRP_B1DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLA1
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control

DRAM_D15 IOMUXC_SW_PAD_CTL_GRP_B1DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLA1

DRAM_D11 IOMUXC_SW_PAD_CTL_GRP_B1DS
IOMUXC_SW_PAD_CTL_GRP_DDRHYS
IOMUXC_SW_PAD_CTL_GRP_DDRMODE
IOMUXC_SW_PAD_CTL_GRP_DDRPK
IOMUXC_SW_PAD_CTL_GRP_DDRPKE
IOMUXC_SW_PAD_CTL_GRP_DDR_TYPE
IOMUXC_SW_PAD_CTL_GRP_TERM_CTLA1

CKIH1

CKIH2

PMIC_ON_ IOMUXC_SW_PAD_CTL_PAD_PMIC_ON_REQ

REQ

PMIC_ IOMUXC_SW_PAD_CTL_PAD_PMIC_STBY_REQ

STBY_REQ

NANDF_ IOMUXC_SW_MUX_CTL_PAD_NANDF_CLE IOMUXC_SW_PAD_CTL_PAD_NANDF_CLE

CLE

NANDF_ IOMUXC_SW_MUX_CTL_PAD_NANDF_ALE IOMUXC_SW_PAD_CTL_PAD_NANDF_ALE

ALE

NANDF_ IOMUXC_SW_MUX_CTL_PAD_NANDF_WP_B IOMUXC_SW_PAD_CTL_PAD_NANDF_WP_B

WP_B

NANDF_ IOMUXC_SW_MUX_CTL_PAD_NANDF_RBO IOMUXC_SW_PAD_CTL_PAD_NANDF_RBO

RBO

NANDF_ IOMUXC_SW_MUX_CTL_PAD_NANDF_CSO0 IOMUXC_SW_PAD_CTL_PAD_NANDF_CSO0

CSo

NANDF_ IOMUXC_SW_MUX_CTL_PAD_NANDF_CS1 IOMUXC_SW_PAD_CTL_PAD_NANDF_CS1

CS1

NANDF_ IOMUXC_SW_MUX_CTL_PAD_NANDF_CS2 IOMUXC_SW_PAD_CTL_PAD_NANDF_CS2

CSs2

NANDF_ IOMUXC_SW_MUX_CTL_PAD_NANDF_CS3 IOMUXC_SW_PAD_CTL_PAD_NANDF_CS3

CS3

NVCC_ IOMUXC_SW_PAD_CTL_PAD_NVCC_NANDF

NANDF

FEC_MDIO |IOMUXC_SW_MUX_CTL_PAD_FEC_MDIO IOMUXC_SW_PAD_CTL_PAD_FEC_MDIO
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
FEC_REF_ | IOMUXC_SW_MUX_CTL_PAD_FEC_REF_CLK IOMUXC_SW_PAD_CTL_PAD_FEC_REF_CLK
CLK
FEC_RX_ |IOMUXC_SW_MUX_CTL_PAD_FEC_RX_ER IOMUXC_SW_PAD_CTL_PAD_FEC_RX_ER
ER
FEC_CRS_ |IOMUXC_SW_MUX_CTL_PAD_FEC_CRS_DV IOMUXC_SW_PAD_CTL_PAD_FEC_CRS_DV
DV
FEC_RXD1 | IOMUXC_SW_MUX_CTL_PAD_FEC_RXD1 IOMUXC_SW_PAD_CTL_PAD_FEC_RXD1
FEC_RXDO | IOMUXC_SW_MUX_CTL_PAD_FEC_RXDO0 IOMUXC_SW_PAD_CTL_PAD_FEC_RXDO0O
FEC_TX_ IOMUXC_SW_MUX_CTL_PAD_FEC_TX_EN IOMUXC_SW_PAD_CTL_PAD_FEC_TX_EN
EN
FEC_TXD1 | IOMUXC_SW_MUX_CTL_PAD_FEC_TXD1 IOMUXC_SW_PAD_CTL_PAD_FEC_TXD1
FEC_TXDO |IOMUXC_SW_MUX_CTL_PAD_FEC_TXDO0O IOMUXC_SW_PAD_CTL_PAD_FEC_TXDO
FEC_MDC |IOMUXC_SW_MUX_CTL_PAD_FEC_MDC IOMUXC_SW_PAD_CTL_PAD_FEC_MDC
NVCC_FEC IOMUXC_SW_PAD_CTL_PAD_NVCC_FEC
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DIOW IOMUXC_SW_PAD_CTL_PAD_PATA_DIOW
DIOW
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DMACK IOMUXC_SW_PAD_CTL_PAD_PATA_DMACK
DMACK
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DMARQ IOMUXC_SW_PAD_CTL_PAD_PATA_DMARQ
DMARQ
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_BUFFER_EN |IOMUXC_SW_PAD_CTL_PAD_PATA_BUFFER_EN
BUFFER_

EN

PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_INTRQ IOMUXC_SW_PAD_CTL_PAD_PATA_INTRQ
INTRQ

PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DIOR IOMUXC_SW_PAD_CTL_PAD_PATA_DIOR
DIOR

PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_RESET_B IOMUXC_SW_PAD_CTL_PAD_PATA_RESET_B
RESET_B

PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_IORDY IOMUXC_SW_PAD_CTL_PAD_PATA_IORDY
IORDY

PATA_DA_ | IOMUXC_SW_MUX_CTL_PAD_PATA_DA_O0 IOMUXC_SW_PAD_CTL_PAD_PATA_DA_O
0

PATA_DA_ | IOMUXC_SW_MUX_CTL_PAD_PATA_DA 1 IOMUXC_SW_PAD_CTL_PAD_PATA_DA_1

1

PATA_DA_ | IOMUXC_SW_MUX_CTL_PAD_PATA_DA_2 IOMUXC_SW_PAD_CTL_PAD_PATA_DA_2
2

PATA_CS_ |IOMUXC_SW_MUX_CTL_PAD_PATA_CS_0 IOMUXC_SW_PAD_CTL_PAD_PATA_CS_0
0

PATA_CS_ | IOMUXC_SW_MUX_CTL_PAD_PATA_CS_1 IOMUXC_SW_PAD_CTL_PAD_PATA_CS_1

1
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
NVCC_ IOMUXC_SW_PAD_CTL_PAD_NVCC_PATA__ 2
PATA_ 2
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATAO IOMUXC_SW_PAD_CTL_PAD_PATA_DATAO
DATAO
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA1 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA1
DATA1
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA2 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA2
DATA2
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA3 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA3
DATA3
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA4 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA4
DATA4
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA5 IOMUXC_SW_PAD_CTL_PAD_PATA_DATAS5
DATA5
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA6 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA6
DATA6
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA7 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA7
DATA7
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATAS8 IOMUXC_SW_PAD_CTL_PAD_PATA_DATAS8
DATAS8
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA9 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA9
DATA9
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA10 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA10
DATA10
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA11 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA11
DATA11
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA12 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA12
DATA12
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA13 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA13
DATA13
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA14 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA14
DATA14
PATA_ IOMUXC_SW_MUX_CTL_PAD_PATA_DATA15 IOMUXC_SW_PAD_CTL_PAD_PATA_DATA15
DATA15
NVCC_ IOMUXC_SW_PAD_CTL_PAD_NVCC_PATA_ 0
PATA_O
SD1_ IOMUXC_SW_MUX_CTL_PAD_SD1_DATAO IOMUXC_SW_PAD_CTL_PAD_SD1_DATAO
DATAO
SD1_ IOMUXC_SW_MUX_CTL_PAD_SD1_DATAT1 IOMUXC_SW_PAD_CTL_PAD_SD1_DATA1
DATA1
SD1_CMD |IOMUXC_SW_MUX_CTL_PAD_SD1_CMD IOMUXC_SW_PAD_CTL_PAD_SD1_CMD
SD1_ IOMUXC_SW_MUX_CTL_PAD_SD1_DATA2 IOMUXC_SW_PAD_CTL_PAD_SD1_DATA2
DATA2

Table continues on the next page...
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Table 4-1. Pin Control Registers (continued)

Pin Name Mux Control Pad / Group Control
SD1_CLK IOMUXC_SW_MUX_CTL_PAD_SD1_CLK IOMUXC_SW_PAD_CTL_PAD_SD1_CLK
SD1_ IOMUXC_SW_MUX_CTL_PAD_SD1_DATAS3 IOMUXC_SW_PAD_CTL_PAD_SD1_DATA3
DATA3
NVCC_SD1 IOMUXC_SW_PAD_CTL_PAD_NVCC_SD1
SD2_CLK IOMUXC_SW_MUX_CTL_PAD_SD2_CLK IOMUXC_SW_PAD_CTL_PAD_SD2_CLK
SD2_CMD |IOMUXC_SW_MUX_CTL_PAD_SD2_CMD IOMUXC_SW_PAD_CTL_PAD_SD2_CMD
SD2_ IOMUXC_SW_MUX_CTL_PAD_SD2_DATA3 IOMUXC_SW_PAD_CTL_PAD_SD2_DATAS3
DATA3
SD2_ IOMUXC_SW_MUX_CTL_PAD_SD2_DATA2 IOMUXC_SW_PAD_CTL_PAD_SD2_DATA2
DATA2
SD2_ IOMUXC_SW_MUX_CTL_PAD_SD2_DATA1 IOMUXC_SW_PAD_CTL_PAD_SD2_DATA1
DATA1
SD2_ IOMUXC_SW_MUX_CTL_PAD_SD2_DATAO IOMUXC_SW_PAD_CTL_PAD_SD2_DATAO
DATAO
NVCC_SD2 IOMUXC_SW_PAD_CTL_PAD_NVCC_SD2
GPIO_0 IOMUXC_SW_MUX_CTL_PAD_GPIO_0 IOMUXC_SW_PAD_CTL_PAD_GPIO_0
GPIO_1 IOMUXC_SW_MUX_CTL_PAD_GPIO_1 IOMUXC_SW_PAD_CTL_PAD_GPIO_1
GPIO_9 IOMUXC_SW_MUX_CTL_PAD_GPIO_9 IOMUXC_SW_PAD_CTL_PAD_GPIO_9
GPIO_3 IOMUXC_SW_MUX_CTL_PAD_GPIO_3 IOMUXC_SW_PAD_CTL_PAD_GPIO_3
GPIO_6 IOMUXC_SW_MUX_CTL_PAD_GPIO_6 IOMUXC_SW_PAD_CTL_PAD_GPIO_6
GPIO_2 IOMUXC_SW_MUX_CTL_PAD_GPIO_2 IOMUXC_SW_PAD_CTL_PAD_GPIO_2
GPIO_4 IOMUXC_SW_MUX_CTL_PAD_GPIO_4 IOMUXC_SW_PAD_CTL_PAD_GPIO_4
GPIO_5 IOMUXC_SW_MUX_CTL_PAD_GPIO_5 IOMUXC_SW_PAD_CTL_PAD_GPIO_5
GPIO_7 IOMUXC_SW_MUX_CTL_PAD_GPIO_7 IOMUXC_SW_PAD_CTL_PAD_GPIO_7
GPIO_8 IOMUXC_SW_MUX_CTL_PAD_GPIO_8 IOMUXC_SW_PAD_CTL_PAD_GPIO_8
GPIO_16 IOMUXC_SW_MUX_CTL_PAD_GPIO_16 IOMUXC_SW_PAD_CTL_PAD_GPIO_16
GPIO_17 IOMUXC_SW_MUX_CTL_PAD_GPIO_17 IOMUXC_SW_PAD_CTL_PAD_GPIO_17
GPIO_18 IOMUXC_SW_MUX_CTL_PAD_GPIO_18 IOMUXC_SW_PAD_CTL_PAD_GPIO_18
NVCC_ IOMUXC_SW_PAD_CTL_PAD_NVCC_GPIO
GPIO
POR_B IOMUXC_SW_PAD_CTL_PAD_POR_B
BOOT_ IOMUXC_SW_PAD_CTL_PAD_BOOT_MODEH1
MODEH1
RESET_IN_ IOMUXC_SW_PAD_CTL_PAD_RESET_IN_B
B
BOOT_ IOMUXC_SW_PAD_CTL_PAD_BOOT_MODEO
MODEO
TEST_ IOMUXC_SW_PAD_CTL_PAD_TEST_MODE
MODE
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Table 4-2 lists package pin multiplexing options by package pin.
Table 4-2. Pin Alternate Modes

Package | Mode Instance Block I/O Pad Control Register / Package Pin Drive Default
Pin Name Settings
GPIO_19 |ALTO KPP COL[5] IOMUXC_SW_PAD_CTL_PAD_GPIO_19
ALTAH GPIO-4 GPIO[5] Drive Strength (DSE) = High
ALT2 CCM CLKO Low/high output voltage (HVE) = N/A
ALT3 SPDIF OUT1 Hysteresis Enable (HYS) = Enabled
ALT4 RTC CE_RTC_EXT TRIG2 Pull / Keep Select (PUE) = Pull
ALTS ECSPI-1 RDY Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 |FEC TDATA[3] DSE_TEST = Regular
ALT7 SAC INT_BOOT Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
KEY_ ALTO KPP COLJ[0] IOMUXC_SW_PAD_CTL_PAD_KEY_COLO
CcoLO ALTA GPIO-4 GPIO[6] Drive Strength (DSE) = High
ALT2 AUDMUX AUD5_TXC Low/high output voltage (HVE) = N/A
ALT3 ARM CTIL_TRIGIN? Hysteresis Enable (HYS) = Enabled
Platform Pull / Keep Select (PUE) = Pull
ALT4 UART-4 TXD_MUX Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT5 ECSPI-1 SCLK DSE_TEST = Regular
ALT6 FEC RDATA[3] Open Drain Enable (ODE) = Disabled
ALT7 SRC ANY_PU_RST Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
KEY_ ALTO KPP ROWI0] IOMUXC_SW_PAD_CTL_PAD_KEY_ROWO
ROWO ALTA1 GPIO-4 GPIO[7] Drive Strength (DSE) = High
ALT2 AUDMUX AUD5_TXD Low/high output voltage (HVE) = N/A
ALT3 | ARM CTI_TRIGIN_ACK7? Hysteresis Enable (HYS) = Enabled
Platform Pull / Keep Select (PUE) = Pull
ALT4 UART-4 RXD_MUX Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT5 ESCPI-1 MOSI DSE_TEST = Regular
ALT6 FEC TX_ER Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled

Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
KEY_ ALTO KPP COL[1] IOMUXC_SW_PAD_CTL_PAD_KEY_COL1
coLt ALT1  |GPIO-4 GPIO[8] Drive Strength (DSE) = High
ALT2 AUDMUX AUD5_TXFS Low/high output voltage (HVE) = N/A
ALT3 ARM CTI TRIGOUT ACK6 Hysteresis Enable (HYS) = Enabled
Platform B B Pull / Keep Select (PUE) = Pull
ALT4 UART-5 TXD_MUX Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT5 ECSPI-1 MISO DSE_TEST = Regular
ALT6 FEC RX_CLK Open Drain Enable (ODE) = Disabled
ALT7 USBPHY-1 | TXREADY Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
KEY_ ALTO KPP ROWI1] IOMUXC_SW_PAD_CTL_PAD_KEY_ROW1
ROWI ALT1 |GPIO-4 GPIO[9] Drive Strength (DSE) = High
ALT2 AUDMUX AUD5_RXD Low/high output voltage (HVE) = N/A
ALT3 ARM CTI TRIGOUT ACK?7 Hysteresis Enable (HYS) = Enabled
Platform B B Pull / Keep Select (PUE) = Pull
ALT4 UART-5 RXD_MUX Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT5 ECSPI-1 SSo DSE_TEST = Regular
ALT6 FEC COL Open Drain Enable (ODE) = Disabled
ALT7 USBPHY-1 | RXVALID Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
KEY_ ALTO KPP COL[2] IOMUXC_SW_PAD_CTL_PAD_KEY_COL2
coL2 ALTAH GPIO-4 GPIO[10] Drive Strength (DSE) = High
ALT2 FLEXCAN-1 | TXCAN Low/high output voltage (HVE) = N/A
ALT3 ARM CTI TRIGOUTS Hysteresis Enable (HYS) = Enabled
Platform B Pull / Keep Select (PUE) = Pull
ALT4 FEC MDIO Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT5 ECSPI-1 SSH DSE_TEST = Regular
ALT6 FEC RDATA[2] Open Drain Enable (ODE) = Disabled
ALT7 USBPHY-1 | RXACTIVE Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/O Pad Control Register / Package Pin Drive Default
Pin Name Settings
KEY_ ALTO KPP ROWI[2] IOMUXC_SW_PAD_CTL_PAD_KEY_ROW2
ROW2 ALT1 GPIO-4 GPIO[11] Drive Strength (DSE) = High
ALT2 FLEXCAN-1 | RXCAN Low/high output voltage (HVE) = N/A
ALT3 ARM CTl_TRIGOUT? Hysteresis Enable (HYS) = Enabled
Platform Pull / Keep Select (PUE) = Pull
ALT4 FEC MDC Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT5 ECSPI-1 SS2 DSE_TEST = Regular
ALT6 FEC TDATA[2] Open Drain Enable (ODE) = Disabled
ALT7 USBPHY-1 | RXERROR Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
KEY_ ALTO KPP COL[3] IOMUXC_SW_PAD_CTL_PAD_KEY_COL3
coLs ALTH GPIO-4 GPIO[12] Drive Strength (DSE) = High
ALT2 USB H2 DP Low/high output voltage (HVE) = N/A
ALT3 SPDIF IN1 Hysteresis Enable (HYS) = Enabled
ALT4 12C-2 SCL Pull / Keep Select (PUE) = Pull
ALTS ECSPI-1 Ss3 Pull Up / Down (PUS) = 100K Ohm Pull Up
ALTE FEC CRS DSE_TEST = Regular
ALT7 USBPHY-1 SIECLOCK Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
KEY_ ALTO KPP ROWI3] IOMUXC_SW_PAD_CTL_PAD_KEY_ROW3
ROWS ALTAH GPIO-4 GPIO[13] Drive Strength (DSE) = High
ALT2 USB H2 DM Low/high output voltage (HVE) = N/A
ALT3 CCM ASRC_EXT _CLK Hysteresis Enable (HYS) = Enabled
ALT4 12C-2 SDA Pull / Keep Select (PUE) = Pull
ALTS XTALOSC32 | 32K_OUT Pull Up / Down (PUS) = 100K Ohm Pull Up
K DSE_TEST = Regular
ALT6 CCM PLL4_BYP Open Drain Enable (ODE) = Disabled
ALT7 |USBPHY-1 |LINESTATE[(] Pull/ Keep Enable (PKE) =Enabled

TEST_TS = Disabled

Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
KEY_ ALTO KPP COL[4] IOMUXC_SW_PAD_CTL_PAD_KEY_COL4
coL4 ALT1 GPIO-4 GPIO[14] Drive Strength (DSE) = High
ALT2 FLEXCAN-2 | TXCAN Low/high output voltage (HVE) = N/A
ALT3 IPU SISG[4] Hysteresis Enable (HYS) = Enabled
ALT4 UART-5 RTS Pull / Keep Select (PUE) = Pull
ALTs  |UsB USBOTG OC Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT7 |USBPHY-1 |LINESTATE[1] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
KEY_ ALTO KPP ROWI[4] IOMUXC_SW_PAD_CTL_PAD_KEY_ROW4
ROW4 ALT1 |GPIO-4 GPIO[15] Drive Strength (DSE) = High
ALT2 FLEXCAN-2 | RXCAN Low/high output voltage (HVE) = N/A
ALT3 IPU SISG[5] Hysteresis Enable (HYS) = Enabled
ALT4 UART-5 cTS Pull / Keep Select (PUE) = Pull
ALTS USB USBOTG_PWR Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |USBPHY-1 |VBUSVALID DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
DIO_ ALTO IPU DIO_DISP_CLK IOMUXC_SW_PAD_CTL_PAD_DIO_DISP_CLK
DISP_CLK 11 | GPio-4 GPIO[16] Drive Strength (DSE) = High
ALT2 USB USBH2_DIR Hysteresis Enable (HYS) = Enabled
ALT5  |SDMA DEBUG_CORE_STATE[0] | Pull/ Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUGIO] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT7 USBPHY-1 AVALID Strength Mode (STRENGTH_MODE) = 4-LEVEL

DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast

TEST_TS = Disabled

Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
DIO_PIN15 | ALTO IPU DIO_PIN15 IOMUXC_SW_PAD_CTL_PAD_DIO_PIN15
ALT1 GPIO-4 GPIO[17] Drive Strength (DSE) = High
ALT2 AUDMUX AUD6_TXC Hysteresis Enable (HYS) = Enabled
ALT5  |SDMA DEBUG_CORE_STATE[1] | Pull/ Keep Select (PUE) = Pull
ALTe  |EXTMO EMI_DEBUG] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT7 USBPHY-1 BVALID Strength Mode (STRENGTH_MODE) = 4-LEVEL
DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DIO_PIN2 |ALTO IPU DIO_PIN2 IOMUXC_SW_PAD_CTL_PAD_DIO_PIN2
ALT1 |GPIO-4 GPIO[18] Drive Strength (DSE) = High
ALT2 AUDMUX AUD6_TXD Hysteresis Enable (HYS) = Enabled
ALT5 |SDMA DEBUG_CORE_STATE[2] | Pull/ Keep Select (PUE) = Pull
ALT6  |EXTMC EMI_DEBUG[Z] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT>  |USBPHY-1 | ENDSESSION Strength Mode (STRENGTH_MODE) = 4-LEVEL
DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DIO_PIN3 |ALTO IPU DIO_PIN3 IOMUXC_SW_PAD_CTL_PAD_DIO_PIN3
ALT1  |GPIO-4 GPIO[19] Drive Strength (DSE) = High
ALT2 AUDMUX AUD6_TXFS Hysteresis Enable (HYS) = Enabled
ALT5 |SDMA DEBUG_CORE_STATE[3] | Pull/ Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUG[3] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT7 USBPHY-1 IDDIG Strength Mode (STRENGTH_MODE) = 4-LEVEL

DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast

TEST_TS = Disabled

Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
DIO_PIN4 |ALTO IPU DIO_PIN4 IOMUXC_SW_PAD_CTL_PAD_DIO_PIN4
ALT1  |GPIO-4 GPI0[20] Drive Strength (DSE) = High
ALT2 AUDMUX AUD6_RXD Hysteresis Enable (HYS) = Enabled
ALT3 ESDHV2-1 WP Pull / Keep Select (PUE) = Pull
ALT5 | SDMA DEBUG YIELD Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 EXTMC EMI_DEBUG[4] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 |USBPHY-1 |HOSTDISCONNECT DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DATI[0] IOMUXC_SW_PAD_CTL_PAD_DISPO_DATO
DATO ALTAH GPIO-4 GPIO[21] Drive Strength (DSE) = High
ALT2 CSPI SCLK Hysteresis Enable (HYS) = Enabled
ALT3 USB USBH2_DATA[0] Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG CORE RUN Pull Up / Down (PUS) = 100K Ohm Pull Down
ALTe  |BXvc EMI_DEBUG[S] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 |USBPHY-2 |TXREADY DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[1] IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT1
DATH ALT1 |GPIO-4 GPIO[22] Drive Strength (DSE) = High
ALT2 CSPI MOSI Hysteresis Enable (HYS) = Enabled
ALT3 USB USBH2_DATA[1] Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG_EVENT _ Pull Up / Down (PUS) = 100K Ohm Pull Down
CHANNEL_SEL Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT6 EXTMC EMI_DEBUG[6] DSE_TEST = Regular
ALT7 USBPHY-2 |RXVALID Open Drain Enable (ODE) = Disabled

Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled

Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
DISPO_ ALTO IPU DISPO_DAT[2] IOMUXC_SW_PAD_CTL_PAD_DISPQ_DAT2
DAT2 ALT1 GPIO-4 GPIO[23] Drive Strength (DSE) = High
ALT2 CSPI MISO Hysteresis Enable (HYS) = Enabled
ALT3 USB USBH2_DATA[2] Pull / Keep Select (PUE) = Pull
ALT5 | SDMA DEBUG MODE Pull Up / Down (PUS) = 100K Ohm Pull Down
ALT6 EXTMC EMI_DEBUG[7] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 |USBPHY-2 |RXACTIVE DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[3] IOMUXC_SW_PAD_CTL_PAD_DISPO_DATS3
DATS ALTH GPIO-4 GPIO[24] Drive Strength (DSE) = High
ALT2 CSPI SSo Hysteresis Enable (HYS) = Enabled
ALT3 USB USBH2_DATA[3] Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG BUS ERROR Pull Up / Down (PUS) = 100K Ohm Pull Down
ALTe | ExTMG EMI_DEBUGIS] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 |USBPHY-2 |RXERROR DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[4] IOMUXC_SW_PAD_CTL_PAD_DISP0_DAT4
DAT4 ALT1 |GPIO-4 GPIO[25] Drive Strength (DSE) = High
ALT2 CSPI SS1 Hysteresis Enable (HYS) = Enabled
ALT3 USB USBH2_DATA[4] Pull / Keep Select (PUE) = Pull
ALTS SDMA DEBUG BUS RWB Pull Up / Down (PUS) = 100K Ohm Pull Down
ALT6 EXTMC EMI_DEBUG(9] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 |USBPHY-2 |SIECLOCK DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast

TEST_TS = Disabled

Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
DISPO_ ALTO IPU DISPO_DATI5] IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT5
DATS ALTAH GPIO-4 GPIO[26] Drive Strength (DSE) = High
ALT2 CSPI SS2 Hysteresis Enable (HYS) = Enabled
ALT3 USB USBH2_DATA[5] Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG MATCHED Pull Up / Down (PUS) = 100K Ohm Pull Down
DMBUS Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT6 EXTMC EMI_DEBUG[10] DSE_TEST = Regular
ALT7 USBPHY-2 |LINESTATE[O] Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DATI6] IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT6
DAT6 ALTAH GPIO-4 GPI10[27] Drive Strength (DSE) = High
ALT2 CSPI SS3 Hysteresis Enable (HYS) = Enabled
ALT3 USB USBH2_DATA[6] Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG RTBUFFER Pull Up / Down (PUS) = 100K Ohm Pull Down
WRITE Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT6 EXTMC EMI_DEBUG[11] DSE_TEST = Regular
ALT7 USBPHY-2 |LINESTATE[1] Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[7] IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT7
DATY ALTA1 GPIO-4 GP10[28] Drive Strength (DSE) = High
ALT2 CSPI RDY Hysteresis Enable (HYS) = Enabled
ALT3 USB USBH2_DATA[7] Pull / Keep Select (PUE) = Pull
ALTS SDMA DEBUG EVENT Pull Up / Down (PUS) = 100K Ohm Pull Up
CHANNELJO] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT6 EXTMC EMI_DEBUG[12] DSE_TEST = Regular
ALT7 USBPHY-2 |VBUSVALID Open Drain Enable (ODE) = Disabled

Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled

Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
DISPO_ ALTO IPU DISPO_DAT[8] IOMUXC_SW_PAD_CTL_PAD_DISPO_DATS8
DATS ALTAH GPIO-4 GPIO[29] Drive Strength (DSE) = High
ALT2 PWM-1 PWMO Hysteresis Enable (HYS) = Enabled
ALT3 WDOG-1 WDOG_B Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG_EVENT Pull Up / Down (PUS) = 100K Ohm Pull Up
CHANNEL[1] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT6 EXTMC EMI_DEBUG[13] DSE_TEST = Regular
ALT7 USBPHY-2 | AVALID Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[9] IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT9
DATS ALT1  |GPIO-4 GPI0[30] Drive Strength (DSE) = High
ALT2 PWM-2 PWMO Hysteresis Enable (HYS) = Enabled
ALT3 WDOG-2 WDOG_B Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG_EVENT _ Pull Up / Down (PUS) = 100K Ohm Pull Up
CHANNEL[2] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT6 EXTMC EMI_DEBUG[14] DSE_TEST = Regular
ALT7 USBPHY-2 |VSTATUSI[O] Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[10] IOMUXC_SW_PAD_CTL_PAD_DISP0_DAT10
DAT10 ALTA1 GPIO-4 GPIO[31] Drive Strength (DSE) = High
ALT2 USB USBH2_STP Hysteresis Enable (HYS) = Enabled
ALTS SDMA DEBUG EVENT Pull / Keep Select (PUE) = Pull
CHANNEL[3] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 EXTMC EMI_DEBUG[15] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 USBPHY-2 |VSTATUSI1] DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast

TEST_TS = Disabled
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i.MX53 Multimedia Applications Processor Reference Manual, Rev. 2.1, 6/2012

Freescale Semiconductor, Inc.

251



A
4

4
A

vonrolling Pin Multiplexing

Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
DISPO_ ALTO IPU DISPO_DATI[11] IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT11
DATIT ALT1  |GPIO-5 GPIO[5] Drive Strength (DSE) = High
ALT2 USB USBH2_NXT Hysteresis Enable (HYS) = Enabled
ALT5 SDMA DEBUG EVENT Pull / Keep Select (PUE) = Pull
CHANNEL[4] Pull Up / Down (PUS) = 100K Ohm Pull Down
ALT6 EXTMC EMI_DEBUG[16] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 USBPHY-2 |VSTATUS[2] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DATI[12] IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT12
DAT12 ALT1 GPIO-5 GPIO[6] Drive Strength (DSE) = High
ALT2 USB USBH2_CLK Hysteresis Enable (HYS) = Enabled
ALT5 SDMA DEBUG EVENT Pull / Keep Select (PUE) = Pull
CHANNEL[5] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 EXTMC EMI_DEBUG[17] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 USBPHY-2 |VSTATUS|3] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DATI[13] IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT13
DATI3 ALTA1 GPIO-5 GPIO[7] Drive Strength (DSE) = High
ALT3 AUDMUX AUD5_RXFS Hysteresis Enable (HYS) = Enabled
ALT5 SDMA DEBUG EVT CHN Pull / Keep Select (PUE) = Pull
LINES[O] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 EXTMC EMI_DEBUG[18] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 USBPHY-2 |VSTATUS[4] DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast

TEST_TS = Disabled
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/O Pad Control Register / Package Pin Drive Default
Pin Name Settings
DISPO_ ALTO IPU DISPO_DATI[14] IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT14
DAT14 ALTAH GPIO-5 GPIO[8] Drive Strength (DSE) = High
ALT3 AUDMUX AUD5_RXC Hysteresis Enable (HYS) = Enabled
ALTS SDMA DEBUG_EVT CHN_ Pull / Keep Select (PUE) = Pull
LINES[1] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 EXTMC EMI_DEBUG[19] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 USBPHY-2 |VSTATUS[5] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DATI[15] IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT15
DATIS ALT1 GPIO-5 GPIO[9] Drive Strength (DSE) = High
ALT2 ECSPI-1 SS1 Hysteresis Enable (HYS) = Enabled
ALT3 ECSPI-2 SS1 Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG EVT CHN Pull Up / Down (PUS) = 100K Ohm Pull Up
LINES[2] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT6 EXTMC EMI_DEBUGI[20] DSE_TEST = Regular
ALT7 USBPHY-2 |VSTATUSI[6] Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DATI[16] IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT16
DAT16 ALTA1 GPIO-5 GPIO[10] Drive Strength (DSE) = High
ALT2 ECSPI-2 MOSI Hysteresis Enable (HYS) = Enabled
ALT3 AUDMUX AUD5_TXC Pull / Keep Select (PUE) = Pull
ALT4 SDMA SDMA_EXT_EVENT[0] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALTS SDMA DEBUG._EVT CHN_ Strength Mode (STRENGTH_MODE) = 4-LEVEL
LINES[3] DSE_TEST = Regular
ALT6 EXTMC EMI_DEBUG[21] Open Drain Enable (ODE) = Disabled
ALT7 USBPHY-2 |VSTATUS[7] Pull / Keep Enable (PKE) =Enabled

Slew Rate () = Fast
TEST_TS = Disabled
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
DISPO_ ALTO IPU DISPO_DATI[17] IOMUXC_SW_PAD_CTL_PAD_DISPO_DAT17
DAT17 ALTAH GPIO-5 GPIO[11] Drive Strength (DSE) = High
ALT2 ECSPI-2 MISO Hysteresis Enable (HYS) = Enabled
ALT3 | AUDMUX AUD5_TXD Pull / Keep Select (PUE) = Pull
ALT4 SDMA SDMA_EXT_EVENT[] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT5 SDMA DEBUG.EVT CHN_ Strength Mode (STRENGTH_MODE) = 4-LEVEL
LINES[4] DSE_TEST = Regular
ALT6 EXTMC EMI_DEBUG[22] Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[18] IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT18
DAT18 ALTAH GPIO-5 GPIO[12] Drive Strength (DSE) = High
ALT2 ECSPI-2 SSo Hysteresis Enable (HYS) = Enabled
ALT3 | AUDMUX AUD5 TXFS Pull / Keep Select (PUE) = Pull
ALT4 AUDMUX AUD4_RXFS Pull Up / Down (PUS) = 100K Ohm Pull Up
ALTS SDMA DEBUG._EVT CHN_ Strength Mode (STRENGTH_MODE) = 4-LEVEL
LINES[5] DSE_TEST = Regular
ALT6 EXTMC EMI_DEBUG[23] Open Drain Enable (ODE) = Disabled
ALT7 EXTMC WEIM_CS[2] Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[19] IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT19
DAT19 ALTA1 GPIO-5 GPIO[13] Drive Strength (DSE) = High
ALT2 ECSPI-2 SCLK Hysteresis Enable (HYS) = Enabled
ALT3 | AUDMUX AUD5_RXD Pull / Keep Select (PUE) = Pull
ALT4 AUDMUX AUD4 RXC Pull Up / Down (PUS) = 100K Ohm Pull Up
ALTS SDMA DEBUG._EVT CHN_ Strength Mode (STRENGTH_MODE) = 4-LEVEL
LINES[6] DSE_TEST = Regular
ALT6 EXTMC EMI_DEBUG[24] Open Drain Enable (ODE) = Disabled
ALT7 EXTMC WEIM_CS[3] Pull / Keep Enable (PKE) =Enabled

Slew Rate () = Fast
TEST_TS = Disabled
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
DISPO_ ALTO IPU DISPO_DATI[20] IOMUXC_SW_PAD_CTL_PAD_DISP0_DAT20
DAT20 FAlT1 |GPIOS GPIO[14] Drive Strength (DSE) = High
ALT2 ECSPI-1 SCLK Hysteresis Enable (HYS) = Enabled
ALT3 AUDMUX AUD4_TXC Pull / Keep Select (PUE) = Pull
ALT5 | SDMA DEBUG EVT CHN Pull Up / Down (PUS) = 100K Ohm Pull Up
LINES[7] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT6 EXTMC EMI_DEBUG[25] DSE_TEST = Regular
ALT7 SATA_PHY |TDI Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[21] IOMUXC_SW_PAD_CTL_PAD_DISP0_DAT21
DAT21 ALTH GPIO-5 GPIO[15] Drive Strength (DSE) = High
ALT2 ECSPI-1 MOSI Hysteresis Enable (HYS) = Enabled
ALT3 AUDMUX AUD4_TXD Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG_BUS_DEVICE[0] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALTe | ExTMG EMI_DEBUGL26] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 |SATA PHY |TDO DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
DISPO_ ALTO IPU DISPO_DAT[22] IOMUXC_SW_PAD_CTL_PAD_DISP0_DAT22
DAT22 ALT1 |GPIO-5 GPIO[16] Drive Strength (DSE) = High
ALT2 ECSPI-1 MISO Hysteresis Enable (HYS) = Enabled
ALT3 AUDMUX AUD4_TXFS Pull / Keep Select (PUE) = Pull
ALTS SDMA DEBUG_BUS_DEVICE[1] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 EXTMC EMI_DEBUG27] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 |SATA_PHY |TCK DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast

TEST_TS = Disabled
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/O Pad Control Register / Package Pin Drive Default
Pin Name Settings
DISPO_ ALTO IPU DISPO_DATI[23] IOMUXC_SW_PAD_CTL_PAD_DISP0O_DAT23
DAT23 ALTAH GPIO-5 GPIO[17] Drive Strength (DSE) = High
ALT2 ECSPI-1 SS0 Hysteresis Enable (HYS) = Enabled
ALT3 AUDMUX AUD4_RXD Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG_BUS_DEVICE[2] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 EXTMC EMI_DEBUG[28] Strength Mode (STRENGTH_MODE) = 4-LEVEL
ALT7 |SATA PHY |TMS DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
Slew Rate () = Fast
TEST_TS = Disabled
CSslo_ ALTO IPU CSI0_PIXCLK IOMUXC_SW_PAD_CTL_PAD_CSIO_PIXCLK
PIXCLK ALTH GPIO-5 GPIO[18] Drive Strength (DSE) = High
ALTS SDMA DEBUG_PCI0] Low/high output voltage = N/A
ALT6 EXTMC EMI_DEBUG[29] Hysteresis Enable (HYS) = Enabled
Pull / Keep Select (PUE) = Pull
Pull Up / Down (PUS) = 100K Ohm Pull Up
DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSslo_ ALTO IPU CSI0O_HSYNC IOMUXC_SW_PAD_CTL_PAD_CSIO_MCLK
MCLK ALTAH GPIO-5 GPIO[19] Drive Strength (DSE) = High
ALT2 CCM CSIo_MCLK Low/high output voltage = N/A
ALT5 SDMA DEBUG_PCI[1] Hysteresis Enable (HYS) = Enabled
ALT6 EXTMC EMI_DEBUGI30] Pull / Keep Select (PUE) = Pull
ALT7 TPIU TRCTL Pull Up / Down (PUS) = 100K Ohm Pull Up

DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
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Chapter 4 External Signals and Pin Multiplexing

Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/O Pad Control Register / Package Pin Drive Default
Pin Name Settings
Cslo_ ALTO IPU CSIO_DATA_EN IOMUXC_SW_PAD_CTL_PAD_CSIO_DATA_EN
DATA_EN 11 |GPio-s GPIO[20] Drive Strength (DSE) = High
ALT5 SDMA DEBUG_PCI[2] Low/high output voltage = N/A
ALT6 EXTMC EMI_DEBUG[31] Hysteresis Enable (HYS) = Enabled
ALT7 TPIU TRCLK Pull / Keep Select (PUE) = Pull
Pull Up / Down (PUS) = 100K Ohm Pull Up
DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
Cslo_ ALTO IPU CSI0_VSYNC IOMUXC_SW_PAD_CTL_PAD_CSIO_VSYNC
VSYNC ALTAH GPIO-5 GPIO[21] Drive Strength (DSE) = High
ALT5 SDMA DEBUG_PCI[3] Low/high output voltage = N/A
ALT6 EXTMC EMI_DEBUG(32] Hysteresis Enable (HYS) = Enabled
ALT7 TPIU TRACE[0] Pull / Keep Select (PUE) = Pull
Pull Up / Down (PUS) = 100K Ohm Pull Up
DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSslo_ ALTO IPU CSI0_D[4] IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT4
DAT4 ALTAH GPIO-5 GPIO[22] Drive Strength (DSE) = High
ALT2 KPP COL[5] Low/high output voltage = N/A
ALT3 ECSPI-1 SCLK Hysteresis Enable (HYS) = Enabled
ALT4 USB USBH3 STP Pull / Keep Select (PUE) = Pull
ALTS AUDMUX AUD3_TXC Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 |EXTMC EMI_DEBUG[33] DSE_TEST = Regular
ALT7 m— TRACE[] Open Drain Enable (ODE) = Disabled

Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
CSI0_ ALTO IPU CSI0_DI[5] IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT5
DAT . .
> ALT1 GPIO-5 GPI1O[23] Drive Strength (DSE) = High
ALT2 KPP ROWI[5] Low/high output voltage = N/A
ALT3 ECSPI-1 MOSI Hysteresis Enable (HYS) = Enabled
ALT4 USB USBH3 NXT Pull / Keep Select (PUE) = Pull
ALTS AUDMUX AUD3_TXD Pull Up / Down (PUS) = 360K Ohm Pull Down
DSE_TEST = Regul
ALT6 |EXTMC EMI_DEBUGI34] SE_TEST = Regular
Open Drain Enable (ODE) = Disabled
ALT7 TPIU TRACE[2]
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSI0_ ALTO IPU CSI0_Di[6] IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT6
DAT6 . .
ALTAH GPIO-5 GPIO[24] Drive Strength (DSE) = High
ALT2 KPP CcOoL[6] Low/high output voltage = N/A
ALT3 ECSPI-1 MISO Hysteresis Enable (HYS) = Enabled
ALT4 USB USBH3 CLK Pull / Keep Select (PUE) = Pull
ALT5 AUDMUX AUD3_TXFS Pull Up / Down (PUS) = 100K Ohm Pull Up
DSE_TEST = Regul
ALT6 | EXTMC EMI_DEBUGI35] SE_TEST = Regular
Open Drain Enable (ODE) = Disabled
ALT7 TPIU TRACE[3]
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSI0_ ALTO IPU CSI0_D[7] IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT7
DAT7 . .
ALT1 GPIO-5 GPIO[25] Drive Strength (DSE) = High
ALT2 KPP ROWI6] Low/high output voltage = N/A
ALT3 ECSPI-1 ) Hysteresis Enable (HYS) = Enabled
ALTS AUDMUX AUD3_RXD Pull Up / Down (PUS) = 100K Ohm Pull Up
DSE_TEST = Regul
ALT6 |EXTMC EMI_DEBUG[36] SE_TEST = Regular
Open Drain Enable (ODE) = Disabled
ALT7 TPIU TRACE[4]
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
Table continues on the next page...
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Chapter 4 External Signals and Pin Multiplexing

Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
Cslo_ ALTO IPU CSI0_D[8] IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT8
DAT8 . .
ALT1 GPIO-5 GPIO[26] Drive Strength (DSE) = High
ALT2 KPP COL[7] Low/high output voltage = N/A
ALT3 ECSPI-2 SCLK Hysteresis Enable (HYS) = Enabled
ALT4 USB USBH3 OC Pull / Keep Select (PUE) = Pull
ALTS 12C-1 SDA Pull Up / Down (PUS) = 100K Ohm Pull Up
DSE_TEST = Regul
ALT6 |EXTMC EMI_DEBUG[37] SE_TEST = Regular
Open Drain Enable (ODE) = Disabled
ALT7 |TPIU TRACE[5]
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
Cslo_ ALTO IPU CSI0_D[9] IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT9
DAT9 . .
ALTAH GPIO-5 GPI0[27] Drive Strength (DSE) = High
ALT2 KPP ROWI[7] Low/high output voltage = N/A
ALT3 ECSPI-2 MOSI Hysteresis Enable (HYS) = Enabled
ALT4 USB USBH3 PWR Pull / Keep Select (PUE) = Pull
ALTS 12C-1 SCL Pull Up / Down (PUS) = 360K Ohm Pull Down
DSE_TEST = Regul
ALT6 |EXTMC EMI_DEBUG[38] SE_TEST = Regular
Open Drain Enable (ODE) = Disabled
ALT7 |TPIU TRACE[6]
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
Cslo_ ALTO IPU CSI0_D[10] IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT10
DAT10 . .
ALT1 GPIO-5 GPIO[28] Drive Strength (DSE) = High
ALT2 UART-1 TXD_MUX Low/high output voltage = N/A
ALT3 ECSPI-2 MISO Hysteresis Enable (HYS) = Enabled
ALTS SDMA DEBUG._PC[4] Pull Up / Down (PUS) = 100K Ohm Pull Up
DSE_TEST = Regul
ALT6 | EXTMC EMI_DEBUGI39] SE_TEST = Regular
Open Drain Enable (ODE) = Disabled
ALT7 |TPIU TRACE[7]

Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/O Pad Control Register / Package Pin Drive Default
Pin Name Settings
CSI0_ ALTO IPU CSI0_D[11] IOMUXC_SW_PAD_CTL_PAD_CSIO_DAT11
DATTI ALT1 |GPIO-5 GPIO[29] Drive Strength (DSE) = High
ALT2 UART-1 RXD_MUX Low/high output voltage = N/A
ALT3 | ECSPI-2 sSS0 Hysteresis Enable (HYS) = Enabled
ALT4 AUDMUX AUD3 RXFS Pull / Keep Select (PUE) = Pull
ALT5 SDMA DEBUG._PC[5] Pull Up / Down (PUS) = 100K Ohm Pull Up
ALT6 |EXTMC EMI_DEBUGI40] DSE_TEST = Regular
AT — TRACE[S] Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSI0_ ALTO IPU CSI0_D[12] IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT12
DAT12 ALTAH GPIO-5 GPIO[30] Drive Strength (DSE) = High
ALT2 UART-4 TXD_MUX Low/high output voltage = N/A
ALT4 |usB USBH3_DATA[0] Hysteresis Enable (HYS) = Enabled
ALT5 SDMA DEBUG_PCJ6] Pull / Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUGI41] Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |TPIU TRACE[9] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSI0_ ALTO IPU CSI0_DI[13] IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT13
DAT13 ALT1 |GPIO-5 GPIO[31] Drive Strength (DSE) = High
ALT2 UART-4 RXD_MUX Low/high output voltage = N/A
ALT4 |usB USBH3_DATA[1] Hysteresis Enable (HYS) = Enabled
ALT5 SDMA DEBUG_PCJ[7] Pull / Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUG[42] Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |TPIU TRACE[10] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
CSI0_ ALTO IPU CSI0_D[14] IOMUXC_SW_PAD_CTL_PAD_CSI0_DAT14
DAT14 ALT1 |GPIO-6 GPIO[0] Drive Strength (DSE) = High
ALT2 UART-5 TXD_MUX Low/high output voltage = N/A
ALT4 |usB USBH3_DATA[2] Hysteresis Enable (HYS) = Enabled
ALT5 SDMA DEBUG_PC[8] Pull / Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUG[43] Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |TPIU TRACE[11] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSI0_ ALTO IPU CSI0_DI[15] IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT15
DAT15 ALTA GPIO-6 GPIO[1] Drive Strength (DSE) = High
ALT2 UART-5 RXD_MUX Low/high output voltage = N/A
ALT4 USB USBH3_DATA[3] Hysteresis Enable (HYS) = Enabled
ALTS SDMA DEBUG_PC[9] Pull / Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUG[44] Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |TPIU TRACE[12] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSI0_ ALTO IPU CSI0_DI[16] IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT16
DAT16 ALT1 | GPIO-6 GPIO[2] Drive Strength (DSE) = High
ALT2 UART-4 RTS Low/high output voltage = N/A
ALT4 USB USBH3_DATA[4] Hysteresis Enable (HYS) = Enabled
ALTS SDMA DEBUG_PC[10] Pull / Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUGI45] Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |TPIU TRACE[13] DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/O Pad Control Register / Package Pin Drive Default
Pin Name Settings
Cslo_ ALTO IPU CSI0_D[17] IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT17
DAT17 ALTAH GPIO-6 GPIO[3] Drive Strength (DSE) = High
ALT2 UART-4 CTS Low/high output voltage = N/A
ALT4 |USB USBH3_DATA[5] Hysteresis Enable (HYS) = Enabled
ALTS SDMA DEBUG_PC[11] Pull / Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUG46] Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |TPIU TRACE[14] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
Cslo_ ALTO IPU CSI0_D[18] IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT18
DAT18 ALTAH GPIO-6 GPIO[4] Drive Strength (DSE) = High
ALT2 UART-5 RTS Low/high output voltage = N/A
ALT4 |usB USBH3_DATA[6] Hysteresis Enable (HYS) = Enabled
ALT5 SDMA DEBUG_PC[12] Pull / Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUG[47] Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |TPIU TRACE[15] DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
CSslo_ ALTO IPU CSI0_D[19] IOMUXC_SW_PAD_CTL_PAD_CSI0O_DAT19
DAT19 ALTAH GPIO-6 GPIO[5] Drive Strength (DSE) = High
ALT2 UART-5 CTS Low/high output voltage = N/A
ALT4 |usB USBH3_DATA[7] Hysteresis Enable (HYS) = Enabled
ALT5 SDMA DEBUG_PC[13] Pull / Keep Select (PUE) = Pull
ALT6 EXTMC EMI_DEBUG48] Pull Up / Down (PUS) = 360K Ohm Pull Down
ALT7 |USBPHY-2 |BISTOK DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled
Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package
Pin Name

Mode

Instance

Block I/0

Pad Control Register / Package Pin Drive Default
Settings

JTAG_
T™MS

SJC

T™MS

IOMUXC_SW_PAD_CTL_PAD_JTAG_TMS
Drive Strength (DSE) = N/A

Hysteresis Enable (HYS) = Enabled

Pull / Keep Select (PUE) = Pull

Pull Up / Down (PUS) = 47K Ohm Pull Up
Strength Mode (STRENGTH_MODE) = 4-LEVEL
DSE_TEST = Regular

Open Drain Enable (ODE) = N/A

Pull / Keep Enable (PKE) =Enabled

Slew Rate () = N/A

TEST_TS = Disabled

JTAG_
MOD

SJC

MOD

IOMUXC_SW_PAD_CTL_PAD_JTAG_MOD
Drive Strength (DSE) = N/A

Hysteresis Enable (HYS) = Disabled

Pull / Keep Select (PUE) = Pull

Pull Up / Down (PUS) = 100K Ohm Pull Up
Strength Mode (STRENGTH_MODE) = 4-LEVEL
DSE_TEST = Regular

Open Drain Enable (ODE) = N/A

Pull / Keep Enable (PKE) =Enabled

Slew Rate () = N/A

TEST_TS = Disabled

JTAG_
TRSTB

SJC

TRSTB

IOMUXC_SW_PAD_CTL_PAD_JTAG_TRSTB
Drive Strength (DSE) = N/A

Hysteresis Enable (HYS) = Disabled

Pull / Keep Select (PUE) = Pull

Pull Up / Down (PUS) = 47K Ohm Pull Up
Strength Mode (STRENGTH_MODE) = 4-LEVEL
DSE_TEST = Regular

Open Drain Enable (ODE) = N/A

Pull / Keep Enable (PKE) =Enabled

Slew Rate () = N/A

TEST_TS = Disabled

Table continues on the next page...
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Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
JTAG_TDI |- SJC TDI IOMUXC_SW_PAD_CTL_PAD_JTAG_TDI

Drive Strength (DSE) = N/A

Hysteresis Enable (HYS) = Enabled

Pull / Keep Select (PUE) = Pull

Pull Up / Down (PUS) = 47K Ohm Pull Up
Strength Mode (STRENGTH_MODE) = 4-LEVEL
DSE_TEST = Regular

Open Drain Enable (ODE) = N/A

Pull / Keep Enable (PKE) =Enabled

Slew Rate () = N/A

TEST_TS = Disabled

JTAG_ - SJC TCK IOMUXC_SW_PAD_CTL_PAD_JTAG_TCK
TCK Drive Strength (DSE) = N/A

Hysteresis Enable (HYS) = Enabled

Pull / Keep Select (PUE) = Pull

Pull Up / Down (PUS) = 100K Ohm Pull Down
Strength Mode (STRENGTH_MODE) = 4-LEVEL
DSE_TEST = Regular

Open Drain Enable (ODE) = N/A

Pull / Keep Enable (PKE) =Enabled

Slew Rate () = N/A

TEST_TS = Disabled

JTAG_ - SJC TDO IOMUXC_SW_PAD_CTL_PAD_JTAG_TDO
TDO Drive Strength (DSE) = High

Hysteresis Enable (HYS) = Disabled

Pull / Keep Select (PUE) = Keep

Pull Up / Down (PUS) = N/A

Strength Mode (STRENGTH_MODE) = 4-LEVEL
DSE_TEST = Regular

Open Drain Enable (ODE) = Disabled

Pull / Keep Enable (PKE) =Enabled

Slew Rate () = Fast

TEST_TS = Disabled

Table continues on the next page...
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Chapter 4 External Signals and Pin Multiplexing

Table 4-2. Pin Alternate Modes (continued)

Package | Mode Instance Block I/0 Pad Control Register / Package Pin Drive Default
Pin Name Settings
EIM_A25 |ALTO EXTMC WEIM_A[25] IOMUXC_SW_PAD_CTL_PAD_EIM_A25

ALTAH GPIO-5 GPIO[2] Drive Strength (DSE) = High

ALT2 ECSPI-2 RDY Low/high output voltage = N/A

ALT3 |IPU DI1_PIN12 Hysteresis Enable (HYS) = Disabled

ALT4 CSPI SS1 Pull / Keep Select (PUE) = Pull

ALT6 IPU DIO D1 CS Pull Up / Down (PUS) = 100K Ohm Pull Up

ALT7 |USBPHY-1 |BISTOK DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled

EIM_EB2 |ALTO EXTMC WEIM_EBJ[2] IOMUXC_SW_PAD_CTL_PAD_EIM_EB2

ALTAH GPIO-2 GPIO[30] Drive Strength (DSE) = High

ALT2 CCM DI1_EXT_CLK Low/high output voltage = N/A

ALT3 IPU SER_DISP1_CS Hysteresis Enable (HYS) = Enabled

ALT4 ECSPI-1 SS0 Pull / Keep Select (PUE) = Pull

ALT5 12C2 SCL Pull Up / Down (PUS) = 100K Ohm Pull Up
DSE_TEST = Regular
Open Drain Enable (ODE) = Disabled
Pull / Keep Enable (PKE) =Enabled
TEST_TS = Disabled

EIM_D16 |ALTO EXTMC WEIM_D[16] IOMUXC_SW_PAD_CTL_PAD_EIM_D16

ALTAH GPIO-3 GPIO[16] Drive Strength (D