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6.2.124  Software MUX Pad Control Register 123 (IOMUXC_PTEIL8).......ccoctiiiiiiniiiiiiiieeiteniceieeee et 430
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Universal Serial Bus (USB) Controller

Vybrid Reference Manual, Rev. 5, 06/2014

56

Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
432 FRAIUIES. ....oiiiiiiiictete e bbb 2046
A3.2.1  POTES.cuitiuietiiet ettt h bbb a bt bbbt b bbbt b s b st b sttt b ettt b et nes 2047
433 INON-COTE REZISTEIS. ..ttt ettt ettt ettt ettt e b e et b e et e e bt et e eb e e st e eb e et e sheenbeebtenaeestenbeesnesbeennenbeens 2048
43.3.1  USB Control Register (USBCX_CTRL)......cccoeriiiiiiiiiiiieeerereeee e 2050
4332  UTMI PHY Control Register (USBCX_PHY).....cooiiiiiiiiiiiiiee et 2053
434 COT@ REZISTETS. .. euueeutiiieniieitete ettt ettt ettt ettt b e bt s bt e st s bt et s bt et e eb b e bt e bt et ebt e bt eb b e sbe e st e ebe et e sbeebeebeenbeebbenbeas 2054
43.4.1 Identification regiSter (USBX_TD)....ccoiiiiiiiiiiiieie ettt sttt ettt ettt e saae e 2058
43.4.2 Hardware General (USBX_HWGENERAL).......cccccoiiiiiiiiiteeeeie ettt ettt ettt eveesetesveesseesabeesanesnseenes 2059
43.4.3 Host Hardware Parameters (USBX_HWHOST)........ooooiiiiiieeee et 2060
4344 Device Hardware Parameters (USBx_HWDEVICE).........ccoooiiiiiiiiiii e 2060
43.4.5 TX Buffer Hardware Parameters (USBx_HWTXBUF).........coooiiiiiiiiiiie e 2061
43.4.6 RX Buffer Hardware Parameters (USBx_HWRXBUF)..........ccooiiiiiiiiiiiiiceeee e 2061
43.4.7 General Purpose Timer #0 Load (USBX_GPTIMEROLD)........cccccoitiiiiiiiiiieeieeiieeieete e 2062
43.4.8 General Purpose Timer #0 Controller (USBx_GPTIMEROCTRL)......ccccoooiiiiiiiiiinieieeieeeec e 2063
43.4.9 General Purpose Timer #1 Load (USBX_GPTIMERILD)....c..cccccoitiiiimiiiiiniiiinieneeieneeeeseeee e 2064
43.4.10 General Purpose Timer #1 Controller (USBx_GPTIMERICTRL).......cccccccveiiiinininiiniiereceeceeeeieeene 2064
43.4.11 System Bus Config (USBX_SBUSCEG)........ccuttitiitiaiiiieeeiet ettt et e 2066
43.4.12 Capability Register Length (USBXx_CAPLENGTH)......cccccoctriimiiiiniiieniiicntceeteeeeeete e 2066
43.4.13 Host Controller Interface Version (USBXx_HCIVERSION).......ccooiiiiiiiiiiiiie e 2067
43.4.14 Host Controller Structural Parameters (USBx_HCSPARAMS).......oooiiiiioieeeeee e 2067
43.4.15 Host Controller Capability Parameters (USBx_HCCPARAMS).....c.cccoceiiiririininienieeieeeeeseeee e 2069
43.4.16 Device Controller Interface Version (USBX_DCIVERSION).......ccooiiuiiiiiiiiiiieeeeeciee e 2070
43.4.17 Device Controller Capability Parameters (USBx_DCCPARAMS)......cccoooiiiiiiiieeieeeeeeee e 2070
43.4.18 USB Command Register (USBX_USBCMD)........cociiiiiiiiiiiiiiinienitetenie ettt 2071
43.4.19 USB Status Register (USBX_USBSTS)....c.coeiriiiirieereeeeee et 2075
43.420 Interrupt Enable Register (USBX_USBINTR).......cccoeiiiirimiininiirieiiteicteieteeeteet et 2079
43.4.21 USB Frame Index (USBX_FRINDEX).........ccoiiiiiiiiieiiieiiiie ettt ettt e e save e e eaaee e eaaaeas 2081
43.4.22  Frame List Base Address (USBx_PERIODICLISTBASE)......cccccccoviiiiiiiieieeneeceee e 2082
43.4.23 Device Address (USBx_DEVICEADDR).......c.ccuttriiiniiinieiinieiietse ettt 2083

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 57



h o
g |

|
Section number Title Page
43.4.24  Next Asynch. Address (USBX_ASYNCLISTADDR)........ccccoiiiririmiiiieeceeseeeeesieeee e 2084
43.4.25 Endpoint List Address (USBx_ENDPTLISTADDR)......ccccoriimiiniiinieinieiriesesteeeteseetese et 2084
43.4.26 Programmable Burst Size (USBX_BURSTSIZE).......ccccooiiiiniiiiiiiinitceeeeeeeeee et 2085
43.4.27 TX FIFO Fill Tuning (USBx_TXFILLTUNING)......cccceiriiiriiinieinieerieesieeeeeeeeeiee e 2085
43.4.28 Endpoint NAK (USBX_ENDPTNAK)......ccecrtiriiietiietinteite ettt 2087
43.4.29 Endpoint NAK Enable (USBx_ENDPTNAKEN)........cccovtotmiimiiiniinieinieeneeeneeeneee ettt eeneseenenees 2087
43.4.30  Port Status & Control (USBX_PORTSCL).....c.coeiiiiiiiiieiieiicneeeeee et 2088
43.4.31 On-The-Go Status & control (USBX_OTGSC).....ccouiiiiiiiieiieiieeieesee ettt et esiteeveesteesbeesseessaeessaessseenns 2094
43.4.32  USB Device Mode (USBX_USBMODE).......cccccvtimiimiinieiniiinieieieeteteetste sttt 2097
43.4.33  Endpoint Setup Status (USBXx_ENDPTSETUPSTAT).......ccoocectniiriiireiricineieeeeeeeeseee e 2098
43.4.34  Endpoint Initialization (USBX_ENDPTPRIME).........ccccoiiiiiiiiiiiieie et 2099
43.4.35 Endpoint De-Initialize (USBx_ENDPTFLUSH).....c..cccccoitiiiniiiiniiieniieeeteteeteee e 2100
43.4.36  Endpoint Status (USBX_ENDPTSTAT)......ccccotriiriiiriieieteeeeeetreeeseeeeee e 2100
43.4.37 Endpoint Complete (USBx_ENDPTCOMPLETE)......c..ccoiiniiiriiniiinieinieeeieeeiee et 2101
43.4.38  Endpoint Control0 (USBx_ENDPTCTRLO)......cccceitiriiiiiintitieteteeitesteeteseete ettt 2102
43.4.39  Endpoint Controln (USBX_ENDPTCTRLI).....c.ccccorieiiriiiriiiiiiieieeiieiereteeseeeeteee e 2103

43.5  FUNCHONAL AESCIIPIION. 1. cutiettitieiiete ettt ettt ettt ettt et et e e et e st e e st et e es e e bt eaeesaeentesseeateebeembeebeenseebeenteeseenseeneenseeneeneeenee 2106
43.5.1 USB dual role device/hoSt CONLIOLIET..........c..ccuiiiiiiiiiiiiii i 2106

43.5.2  USB Power Control BIOCK.........c.cccooiiiiiiiiiiiiiiiiicce e 2107

43.5.3  INEETTUPES. c.eeutiiieiieieeteete ettt ettt ettt ettt ea et be et a ettt et ea e bt e at bbb et b et ettt ettt eue e 2109

43.6  USB OPeration MOGEL.........ccueiuiiiiriiiiineiieiteteee ettt ettt ettt ettt et sa et e bt et s bt et e s bt es b e s bt e st e ebt et e eb e e bt ebeenaeenee 2110
43.6.1 REZISIET TNLETTACE. ..c.eieiiiiiiieeieee et ettt ettt e b et e e bt e s it e sabeesabeenbeenaee s 2110

43.6.2  HOSE dAA SEIUCEUIES. ...c..eeutieitetieiteetieete et et et et e etente et e ste e et e sbeeetesbeenseebeembeeseeneeeseeneeeaeenseeneenseemeenseemeenbesnsenseas 2113

43.6.3  Host Operational MOAE] ...........coouiiiiriiiiiiiiicieetee ettt sttt ettt e e see 2135

43.6.4  EHCI DEVIALON. ....ccoouiieiiietiictiieisieteteete ettt ettt b et 2230

43.6.5  DEVICE DAta STITUCIUIES. ... .eeueitieieitieie ittt ettt ettt ettt e st e et saeebesaeebesseenbeeste bt ente st eneeeseaneeeseensesneenseenean 2238

43.6.6  Device Operational MOGEL..........cocueiiiiiriiiinieietee ettt ettt et st 2244

43.77  Glossary of Terms and ADDIEVIATIONS. ...c...eiiuiiiiiiiieiieet ettt ettt sttt ettt e st e st e e sabeeabeesbaeeabeesbeesabeesaeesases 2269

Vybrid Reference Manual, Rev. 5, 06/2014
58 Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
Chapter 44
Universal Serial Bus 2.0 Integrated PHY (USBPHY)

441 USB PHY OVEIVIEW....cuiiiiiiiiiiiiiiiiiiieitiit ettt s st sttt et et eb b bbb sae et ene 2277

442 USB PHY Memory Map/Register Definition ..........ccocieriiiiiiiiiiiieiieeiiestesitesee ettt sttt et 2278
44.2.1 USB PHY Power-Down Register (USBPHYX_PWD)......ccciiiiiiiiiiiee e 2281
44.2.2 USB PHY Transmitter Control Register (USBPHYX_TX).....ccccoiriiniriiniiiiniiienicieneeieeeese e 0
4423 USB PHY Receiver Control Register (USBPHYX_RX7)....ccccoiiiiiniiiiiiiiiieceeeceeeeeeeeee 2283
4424 USB PHY General Control Register (USBPHYX_CTRLZ)....c.c.ccceiiriiiiiiniie e 2285
44.2.5 USB PHY Status Register (USBPHYX_STATUS)....ccccootiiiiiiiiiiieieeeteseee sttt 2288
44.2.6  USB PHY Debug Register (USBPHYX_DEBUGH).......c.ccoeiniiiniinieineieeeeeeeneeeeee e 2290
44277  UTMI Debug Status Register 0 (USBPHYx_DEBUGO_STATUS)......ccceeenirimiiiieicieieeceeeeeeeeeee 2292
44.2.8  UTMI Debug Status Register 1 (USBPHYX_DEBUGIZ)....c...ccceeoiiriiiiiniiiiniiiineeeeeeeeeeeseeenieae 2292
44.29  UTMIRTL Version (USBPHYX_VERSION)........cccccoiiiiiiiiiiiiiiieiieeeeesee et 2293
44.2.10 USB PHY IP Block Register (USBPHYX_IP7).......cccoiiiiiiiiiiiiiiieieicncsecteeceeeeeeeee e 2294

44.3 USB Analog Memory Map/Register DefiNition ..........cocceveriiriiriiiiinieniiiienceescete ettt 2295
44.3.1 USBO Vgys Detect control register (USB_ANALOG_USBO_VBUS_DETECT)....c..ccccceevierieenieeieennen. 0
4432 USBO Charger Detect control register (USB_ANALOG_USBO_CHRG_DETECT).......ccccceeceevereeuennen. 0
44.3.3 USBO Vpys Detect Status definition register (USB_ANALOG_USBO_VBUS_DETECT_STATUS)..... 2296
44.3.4  USBO Charger Detect Status definition register (USB_ANALOG_USBO_CHRG_DETECT_STATUS).2298
4435  USBO Loopback register (USB_ANALOG_USBO_LOOPBACK).......ccccecertimiemieniieieieieieeeeeeeeneeens 0
44.3.6 USBO Miscellaneous definition register (USB_ANALOG_USBO_MISC)......coceecvevirvieneiniineencneenennnen 0
44.377  USBI1 Vgys Detect control register (USB_ANALOG_USB1_VBUS_DETECT)......cccccevivviienniieniennenne 0
44 3.8 USBI1 Charger Detect control register (USB_ANALOG_USB1_CHRG_DETECT)........cccccecvverinuencne 0
44.3.9 USB1 Vgys Detect STS definition register (USB_ANALOG_USB1_VBUS_DETECT_STATUS)........ 2300
44.3.10 USBI1 Charger Detect Status definition register (USB_ANALOG_USB1_CHRG_DETECT_STATUS).2302
443.11 USBI1 Loopback register (USB_ANALOG_USB1_LOOPBACK).......ccccecertiriemieniiiieieieineeeeeeeneneene 0
44.3.12 USBI1 Miscellaneous definition register (USB_ANALOG_USBI_MISC)...cc.ccccevvvenimiineniineenicneenennnen 0

A4 OPCTALION. ...eeuteeuiiesiie ettt et te et et e st esttesate e bt e eute e beeeabeebtesab e e seeeat e e steeabe e beeeabeenseeea bt e saseeabeeshbeeabeebbe e bt e enbeeabeesabeenbee e 2303
AAAT  UTMIL .ottt ettt ettt et b e bt b e s ae st b e b st ettt et e e e st eueeu e bt sbesae et bennennen 2303

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 59



h o
g |

|
Section number Title Page
4442 DIItal TraNSINIEET...cuueeiutieiierieeitie ettt ettt ettt e sat e e bt e s st e sa bt e sabeeabeesbte e bt esateeabeesabesnbeesaseenseenanes 2303
4443 DIZITAL RECEIVET.....ieuiitieiietieite ettt ettt et ettt e eb e et e e bt e tesheenbeeseenbees s et e eneeebeeneesseeneesaeeaeenean 2304
4444 ANALOZ RECEIVET....couiiiiiiiiiiitieiteteei ettt ettt et b et e b et s be et sbeenbesbaenbesbbenbeeanenbeans 2304
44.4.5 ANALOZ TTANSINIILET . .. ..eetteeitieiie ettt et ettt et et e et esab e e bt esaeeeabeesabeebeesabeeabeesabeenseesaseebaesnseenses 2307
444.6  Recommended Register Configuration for USB Certification............cccceeeueiuieiienienienieieeeee e 2310
Chapter 45
Media Local Bus Block (MLB)

L T B 113 Vo L1 s (o) s RO OSSPSR 2311
A5.1.1  OVEIVIEW .ttt sttt ettt ettt st st a et e h et a et bt bt e b e bt b et b et a et sa et ene e ne 2311

45.1.2  FRAIUTES.....oiuiiiiiiiiiiiiii e et 2313
4513 LOGIC BIOCKS. ..ttt ettt et h et bt et h et h et eh et n e et e st e bt et e eaeeneas 2313
45.1.4  MOAES Of OPETALION. .. .euteutieiiitieiteettete ettt ettt ettt et bt et sb e et et e et e et b et e ebtesaeeatesaeesbesaeeaesbeebesbsenbesanenbeens 2314
45.2  EXternal SiZNal DESCTIPLION. ....cc.utitiiiiiiiieiit ettt sttt ettt e st e bt e et e e bte s bt esatesabeesbteeabeesbaeenseebeesabeenseesasean 2314
45.2.1 Detailed Signal DESCIIPLIONS .....ocuieiiriieiieiieitt ettt ettt et ettt et sseesteeseesbeeneesseeneesbeensesbeensenseans 2315

45.3  Memory Map and Register Definition..........cc.eviiiiiriiiiiiiiiiiiecetenteet ettt sttt st ae e 2315
45.3.1 Device Control Configuration Register (MLB_DCCR).........coocuiiiiiiiiiiiiiiiieieiceeee e 2320

45.3.2  System Status Configuration Register (MLB_SSCR)......c.cccciiiiiiiiiiiiieeieeeeeeeee e 2322

45.3.3  System Data Configuration Register (MLB_SDCR).......cccccociiiiiiniiiiniiiieieeieeeeeeesieeeeeee e 2324

45.3.4  System Mask Configuration Register (MLB_SMOCR).......ccocuiiiiiiiiiiiiiiiiiiteiecieeeeee et 2324

45.3.5  Version Control Configuration Register (MLB_VCCR)........cccciiiiiiiiiiiiieieeeeeeee e 2326

45.3.6  Synchronous Base Address Configuration Register (MLB_SBCR)........cccccocevoiiniiiiininiiiniiinienceenene, 2326

45.37  Asynchronous Base Address Configuration Register (MLB_ABCR).......ccoceviiiniiiniiniiiiieeieeieesieeieee 2327

45.3.8  Control Base Address Configuration Register (MLB_CBCR).......ccccooiiiiiiiiiiiiceeeee e 2327

45.3.9  Isochronous Base Address Configuration Register (MLB_IBCR).......cccccoceiiiiininiininiiniccceececee 2328
45.3.10  Channel Interrupt Configuration Register (MLB_CICR).......cccccoctiiiiiiiiinieiiienie et 2328
45.3.11 Channel Entry Configuration Register (MLB_CECR)..........ccccoeviniininiiiiiiiiiitecieerceceeseseceiene 2329
45.3.12  Channel Status Configuration Register (MLB_CSCR)....cc.c.cocceviiriiiiiiiiiiniiieniciesceeee e 2332
45.3.13  Channel Current Buffer Configuration Register (MLB_CCBCR)........coceeviiriiiiniiiiiiiecieeiceeeen 2335
45.3.14 Channel Next Buffer Configuration Register (MLB_CNBCR).......ccccoieiiiniiiiiiee e 2336

Vybrid Reference Manual, Rev. 5, 06/2014
60 Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
45.3.15 Local Channel Buffer Configuration Register (MLB_LCBCRZ).......cccccevoiiiiiiniiiieniiciecieeee e 2337

454  FUNCHONAL DESCIIPLION. ... .eeuiitieiiietieti ettt ettt ettt ettt et es et e e st e et e eaeesaeenee s et ebeese e beeseenbeenseseensesseensesseeneeene 2338
45.4.1  Local Channel BUffer RAM........ccccioiiiiiiiiiiiiictc ettt s 2338
45.4.2  Streaming Channel Frame SynchronizZation.............cceecuiiriiiiiiiiiiiieiesieesiteeic ettt s 2341
45.4.3  LoOP-BACK TESt IMOUE.....c.uiiiiiiieiiietiete ettt ettt sttt ettt ettt e st ettt e s et e bt saeenbeeseenbeensenbeennensens 2342

Chapter 46
CAN (FlexCAN)

LT B 113 Vo L1 s (o) s WO OO 2345
A0.1.1  OVEIVIEW .ttt sttt ettt ettt ettt ettt sttt st a et bt s h et e b et bt bbbt st be et st ebesa et nese e 2346
46.1.2  FleXCAN mMOdule fEATUIES.......c.ocoiiiiiiiiiiiiiiiiiiiiicicce e s 2347
46.1.3  MOAES Of OPEIALION. ......eeuiitieieeiieteeite st e et et et e b e et e bt et e e bt eseeebeeaeeebeeneeeseenteeseenteeseenseeneeaseeneesseeneesneensesnean 2348

46.2  FleXCAN SigNal AESCIIPLIONS. ...c..eeuiirtietirtieteettete ettt ettt ettt ettt et eb et eat et et e e et e et e sbe et sbte bt sbeenbesabenbeesbenbeesneebeenee 2350
40.2.1  CAN RX ottt 2350
A0.2.2  CAN TX ettt ettt ettt ettt ettt et h et bt eb et b et e bt e e st b et bt bt bt bt eb et eb ettt bt st ene 2350

46.3  Memory Map/reiSter AeTINITION. ....cc.eitiriiiiiititere ettt ettt et b et b ettt et sbe e et bt e e eaeen 2350
46.3.1 FIEXCAN MEMOTY MAPPIINIZ. . eeuvteriteeiieeiteeiteeteertte st ette sttt esbtestteebeesatesabeesbbeeabeesbbesbeesstesabeesseesabeesssesnseenns 2350
46.3.2  Module Configuration Register (CANX_MCR).......ccoiiiiiiiiiiiieeiee ettt 2360
46.3.3 Control 1 register (CANX_CTRLL) ..ottt s 2364
46.3.4 Free Running Timer (CANX_TIMER).......ccootiiiiiiiiiiiit ettt sttt st e n 2367
46.3.5 Rx Mailboxes Global Mask Register (CANX_RXMGMASK)......ccceriiiirieiieienieesieeeee e 2368
46.3.6 Rx 14 Mask register (CANX_RXTAMASK).......ooiiiiiiiiiniiietcte ettt 2369
46.3.7  Rx 15 Mask register (CANX_RXISMASK).....cc.ccoriiriiiiiieieeeereeeree ettt 2370
46.3.8 Error Counter (CANX_ECR) ... ittt e e et e e e e etae e e e e e etvareeeeeeansreeeeeeaanees 2371
46.3.9 Error and Status 1 register (CANX_ESRI)...cccooiiiiiiiiiiiiiieteeeee ettt e 2372
46.3.10 Interrupt Masks 2 register (CANX_IMASK?2).......ooiiiriiiiieiieeite ittt ettt sttt e 2376
46.3.11 Interrupt Masks 1 register (CANX_IMASKI)....ooiiiiiiiieee ettt 2377
46.3.12  Interrupt Flags 2 register (CANX_IFLAG2).....ccoooiiiiiiiiiiiiiintetese ettt 2377
46.3.13  Interrupt Flags 1 register (CANX_TFLAGI)...cccooiiiiiiiiieiiieie ettt sttt 2378
46.3.14  Control 2 register (CANX_CTRL2)....cc.oooiiiiiieeet ettt et st naeeeees 2380

Vybrid Reference Manual, Rev. 5, 06/2014
Freescale Semiconductor, Inc. 61



h o
g |

|
Section number Title Page
46.3.15 Error and Status 2 register (CANX_ESR2).......cooiiiiiiiii ettt 2384
46.3.16  CRC Register (CANX_CRCR)......ccortiiriiiiiiiieieieeteet sttt ettt sttt ettt b et b st ebe et saebesaenea 2385
46.3.17 Rx FIFO Global Mask register (CANX_RXFGMASK).......ccceeririirimiiniiiineiiereeie sttt 2386
46.3.18 Rx FIFO Information Register (CANX_RXFIR)......ccceeiiiriiiiiiiiiiiiieie ettt 2387
46.3.19 Rx Individual Mask Registers (CANX_RXIMRI).....ccooieiiriiiiiieie et 2387
46.3.20 Memory Error Control Register (CANX_MECR).......ccccooiiiiiiiiiiiiiiiteeee et 2388
46.3.21  Error Injection Address Register (CANX_ERRIAR).......cociiriiiiiiiiiiiieieeteteeeeee e 2390
46.3.22  Error Injection Data Pattern Register (CANX_ERRIDPR).....c..cccceiiiiiiiiiinininiicnccceeeeeeeeeee 2391
46.3.23  Error Injection Parity Pattern Register (CANX_ERRIPPR)......c..ccccoiiiiiiniiniiniiiiniiicnccceceeeeeeeeniee 2392
46.3.24  Error Report Address Register (CANX_RERRAR).....ccccoiiiriiiiiiiiiiiieeteeeeeeeee et 2392
46.3.25 Error Report Data Register (CANX_RERRDR).....c..cccceiiiiiiiiiiiiiieecceeeeeeeeeee e 2394
46.3.26  Error Report Syndrome Register (CANX_RERRSYNR)....c..ccocoriiminiiniiiiieeceeeeeeee e 2394
46.3.27  Error Status Register (CANX_ERRSR)......ccoiiiiiiiiiiiiiiie ettt st 2397
46.3.80  MeSSAZE DUFTET SIIUCKUIE.........coveutiuieieiieiieiieitettettee ettt sttt ettt ettt et ettt sae ettt ae et b et nennens 2398
46.3.81  RX FIFO SLIUCTUIR. ....coutiuiiiiiiiiiiiiiitiitieie ettt st sttt et eb e 2404
46.4  FUNCHIONAL AESCTIPLION. 1...eeiutieiieeittetie ettt ettt ettt e et e bt e bt e bteeab e e s ateeabeesbeeeabe e bt e s bt esstesabeessbesabeesbbeenbeebeesabeenneenases 2406
460.4.1  TTANSINIL PIOCESS. ¢.uvtveentteuteteaueesteetesteenteastenteeseenteeseenteeseeseameesseeseesseemseaseemseaseanseeseenseeseenseeseenseeneenseeneenneenees 2407
46.4.2  ATDIIATION PIOCESS. .. veiuventiritetieitentteite ettt ettt ettt ettt ea e e st e s e s bt e et esb e ee b e sb e e st e s bt et e ebeenbeebee bt sbeenbeebeenbesasenseas 2407
46.4.3 RECEIVE PIOCESS. ...eeueieiiteiteeie ettt ettt ettt e sh e et e sttt et e eshb e et e e shteeabeesat e e bt e sabeeabeesabeenstesabeenbaesaseenne 2411
460.4.4  IMALCRING PIOCESS. . eutetieuieetieteeiterteete st e e e bt ete et e ete et eea bt es e e bt eaeeabeemeeeseemaeeseenbeeseensees s et e eneeaseentesaeensesneenaesnean 2413
40.4.5  IVIOVE PIOCESS. .c.uveureeutenteemtentteteritenteeitesteeatenbeeasee st este et e eateeb e e bt esteabeemeesbeeatesbeemtesbtenbe et b et e eb b e bt entesbeentesbeenaesaeen 2418
46.4.6  Data CONCIEIICE. .......ocuiiiiiiiiiiicic e s s st 2419
40.4.7  RXFIFO ..ottt bbbttt ettt bbbt b et b e b 2423
46.4.8  CAN protocol related fEATUIES. ....c..cotiruiriiriiitetieteet ettt sttt ettt et e e sae e saeen 2424
46.49  Clock domains and TESIIICTIONS. ........cuiiiiiiiiiiiieici e 2431
46.4.10  Modes Of OPEration ELAILS........cc.eeuieruiriieie ettt ettt ettt et e e et ete st e beeaeenbeeseessesneesbeensensean 2432
0.4 11 INEEITUPES. c.eeetetiiiteteeit ettt ettt ettt et b et b e et b e et e bt e st e bt et e bt e bt e bt e bt e st e s bt e st e nbeestenbeesbesbeenteebeenee 2435
46.4.12  BUS INEEITACE. ...c.oiiiiiiiiiiiiicicc e s 2435
Vybrid Reference Manual, Rev. 5, 06/2014
62 Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
46.4.13  Detection and Correction 0of MemOTy EITOTS........coiiiiiiiiiiiiiiie ettt 2436
46.5 Initialization/application INTOIMALION. .........cc.tetirtieiiitiete ettt ettt et e et e st e et enbeseeenbeeseesaeeseesbeeseenbeennenseans 2440
46.5.1  FlexCAN initialiZation SEQUEIICE. ....c..ceuerttetirtietirtieteettente et nteette st et sbe et sbe et e sbe et e sbeenbeebee bt ebee et saeenaeeaees 2440
Chapter 47
Serial Peripheral Interface (SPI)
AT7.1 INEOAUCHION. ...ttt ettt et e a bt e b e e a e b b s bt et b e et e sttt ea e et eaeeb e ebesuesa et esbesnennen 2443
47.1.1 BIOCK DIAZIAM. c...eettteitieiie ettt st ettt et e st et e s et e bt e s at e e bt e s at e eabeesabeeabeesabeeabeenaee 2443
AT1.2 0 FRALUTES....cuutiiniieiie ettt ettt ettt a e et e bt et e e bt e e bt e eat e e et e e sat e e abeesb bt e bt e ebt e e bt e ebte et e e nateeaaeennee 2444
47.1.3  Interface CONTIGUIAIONS. ......cocuiriiriiiiiieiteie ettt ettt et ettt b et bt e bt e bt e saeesaesbeenaesaeen 2446
4714 MOAES OF OPETALION. .. ..eeuiiiiieiiiieitieete ettt ettt et e et e bt e et e e bt e st e e bt e sabeenbteeabe e bteesbeenbeesabeeseesaseenstesaseenns 2446
47.2  MOdUle SIZNAL AESCIIPIIONS. .. . euvteueetieiierttete sttt et tete et et e ett et e es e st eseeeseeseeeseenteemtenbeeseeseemsebeentenseenseeseenseeseenseeneenaeenean 2448
47.2.1 PCS0/SS—Peripheral Chip Select/S1ave SEIECt........cccoiiiiriiriiriiiieieeeecee e 2448
47.2.2  PCSI-PCS3—Peripheral Chip Selects 1-3.......c.cooiiiiiiiiiiierteeiteeeeee ettt s 2449
4723  PCS4—Peripheral Chip SEIECt 4..........coieuiiiriiniiieiteieeetet ettt 2449
4724  PCS5/PCSS—Peripheral Chip Select 5/Peripheral Chip Select Strobe...........ccccoeveierieiiinieniniinciieneenne. 2449
47.2.5  SCK—SErial CLOCK. .....ccueuiiieiirieiiitiieiiee ettt 2449
47.2.6  SIN—=SerTal INPUL.....oeiiiiiieiiitieeet ettt ettt ettt ettt ettt ebe st sa b b saennen 2449
47277 SOUT—=SEII1al OULPUL. .....envvinietiietirieiirtetnteeteteet ettt ettt ettt sttt st sa sttt et ettt ettt ebe st ebesaesenaenesaenens 2450
47.3  Memory Map/RegiSter DefiNItION. ......ceiuiiiiiiiieiitiiie ettt ettt st e st et e sab e e bt e sbt e e bt e sabesabeesabesnnee e 2450
47.3.1  Module Configuration Register (SPLX_IMOCR).......c.cccuiiiiiiiiiiiiet et 2454
47.3.2 Transfer Count Register (SPIX_TCR).....cccooiiiiiiiiiiiieiecitee ettt st 2457
4733 Clock and Transfer Attributes Register (In Master Mode) (SPIX_CTARN)......cccouvrviiniiiiienienienieeeee 2458
4734 Clock and Transfer Attributes Register (In Slave Mode) (SPIx_CTAR#n_SLAVE).....ccccoviiiniiiinienene 2462
47.3.5 Status RegiSter (SPIX_SR)..c..coiiiiiiiiiiei ettt ettt ettt et 2464
47.3.6 DMA/Interrupt Request Select and Enable Register (SPIX_RSER).........ccocceeiiiniiiiiiniiiiceeeeeee 2467
47.3.7  PUSH TX FIFO Register In Master Mode (SPLx_PUSHR)........cccccviiniiniiniiencseneeeeeeee 2469
47.3.8 PUSH TX FIFO Register In Slave Mode (SPLx_PUSHR_SLAVE).....c..cccccoviiiiiniiiiniiiinicceeenceeeneen 2471
47.3.9  POP RX FIFO Register (SPLx_POPR)........cccccooiiriiiiiieieieeeeeeee e 2472
47.3.10 Transmit FIFO Registers (SPLX_TXEFRI)......cccueiiiiiiieiiteieee ettt 2472

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 63



h o
g |

Section number Title Page
47.3.11 Receive FIFO Registers (SPIX_RXEFR).....c.c.cooiiiiiiiiiiiiiiiececteee ettt sttt 2473

474 FUNCHONAL AESCIIPIION. 1. .utitiitieiieett ettt ettt ettt ettt ettt et et e et e e st et e es e e bt eaeesaeenteeaeemteebeembeeseenseebeenbeeseenseeneenseeneeneeenee 2473
47.4.1 Start and Stop of MOAULE trANSTETS. .....cc.eviiriiiiiiii et 2474
47.4.2  Serial Peripheral Interface (SPI) CONfiUIation.......c..eevuiiiiiiiiiinii it 2475
47.43  Module baud rate and clock delay Zeneration............c.ccceeireririineninienicnienieeieeeeeeee et 2479
47.4.4  Transfer fOIMALS.........oociiiiiiiiii ettt et et et 2482
47.4.5  Continuous Serial Communications ClOCK............cccciiiiiiiiiiiiiiniiiiiiii 2489
47.4.6  Slave Mode Operation CONSLIAINLS. ......c..eovirrerterierteteteteiieiteteteeteste st esesbesae st etesessessenseneeneeseeseeseeseeresuesaea 2491
47.4.7  Parity Generation and CRECK.......c..coouiiiiiiiiiiiiiie ettt st 2491
47.4.8  INITUPLS/DIMA TEQUESES. .. .eeeutieritieiieeiteette ettt sttt set et e e sttt e bt e st e eabeesabeebeesabe e beesabeeabeesabeenbeesaseebeenaeean 2492
4749  POWET SAVING FEAIUIES. .....cueeuiiuiitiitiitintertitetest ettt ettt st sttt ettt ettt ebeebe bt e eneene e 2495

47.5 Initialization/application INTOIMALION. .........coutiiiriiiiiriiie ettt ettt sttt sttt st et sbessaesbeeanenbeeas 2496
47.5.1 HOW 10 MANAZE QUEUES. ....eueeiiiiiiiieiieiteeeite ettt ettt ettt st e st e et e sttt s bt e s aee s bt e sabeeabeesabeenbeesabeenbeesaseenbes 2496
47.5.2  Switching Master and S1ave MOGE.........c.eeeririiriirienieiiieieiet ettt ettt sr e naens 2497
47.5.3  Initializing Module in Master/S1ave MOAES..........coeeiiririinieriinieieieene ettt ettt s 2497
47.5.4  BaUd TAtE SELUIMES. ..eeuvietieritieriieeiteentte et et e et e sitesebeestteeateesbteeabeebeesabeeseesabeessbeenbeenbbeenbeebeesabeenstesabeessnesabeens 2497
AT7.5.5  DEIAY SELUINZS. ...coueeuiruiriietieteitestetetert ettt ettt ettt ettt et sttt be e s et e et ettt et et ea et b e s aeea b b sa et nenens 2498
47.5.6  Calculation of FIFO pOINter addreSSes. ......couueueriiriiriiniiiiinieeie sttt sttt ettt et et sae e naeeaees 2499

Chapter 48
Inter-Integrated Circuit (12C)

481 OVEIVIBW.c.uitiuitiietitet ettt ettt ettt ettt b et b et b e bbbttt b et b et b et b et bttt b et n et ne 2501

48.2  Introduction t0 I2C.......ccoiiiiiiiiiiii e e 2501
48.2.1 Definition: T2C MOGUIL..........coouiiiiiieie ettt ettt ae et see et sae et s bt et e bt et e eneeteeneenee 2501
48.2.2  Advantages Of the I2C DUS.......couiiiiiiiiiiieieee ettt ettt st 2502
48.2.3  Module DIOCK QIAZIAM.....ccuiiiiiiiiiiiieitecie ettt ettt st e st e st e esbbeeabeesbeeeabeebeesabeeaaesateas 2502
48.2.4  FRAMUIES...cueeueetieieeteeit ettt ettt e e et e st e e a e bt e st e st e e st e bt em b e e bt ea b e e h e ea b e eh e et e eh e e bt ee e e bt e a e e eae et e bt ente bt enteeneenbeeneenee 2503
48.2.5  MOAES Of OPETALION. ...c..eeuiiiieiiriieteeitente ettt ettt ettt ettt et e a et e est e s bt et s bt et sb e et e et s e bt eb b e bt eatesbeentesbeenaesaeen 2504
48.2.6  Definition: I2C CONAITIONS. .....ccoiiiiiiiiiiiiiiiiiiiiiieiie e s s 2505

Vybrid Reference Manual, Rev. 5, 06/2014
64 Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
48.3  EXternal SIZNal deSCIIPIIOMNS. ..cevuviitiiiiiiiierite ettt ettt ettt et e st e bt e sab e e bt e e st e ebeesabeesbeesateesbaeeaseebaesabeenbeesnbeenseesasean 2506
48.3.1 STZNAL OVEIVIEW .....etieiiiitiete ettt ettt ettt et sttt e s h e et e s bt ea e e bt enbees e et e es e et e esee bt emeeebeemtesaeennesneensesseenseeneans 2506
48.3.2  Detailed external siZNal dESCIIPIIONS. ....co.vertertirtietiriieieettete ettt ettt sttt ettt et et sae et bt eaesaees 2506
48.4 Memory map and re@iSter AefINTION. .......eiuiiiierii ettt ettt sttt e e st e e bt e sbte s bt e satesabeesabeenneees 2506
48.4.1 R ISTEr ACCESSIDILILY ..cuitieueeieieie ettt ettt ettt ettt ettt et s bt et b e n e e b et e e st et e eneenbeeneenbeeneas 2507
48.4.2  RegiSter fIZUIe CONVENMTIONS. ...c..eeuvirtiiiirtietiettente ettt st ettt ettt ettt e bt ebtesaeeatesbeesbesaeesaesbeenbesbsenbeeanenbeeas 2507
48.4.3 12C Bus Address Register (I2Cx_TBAD)......cocuiiiiiiiieie ettt ettt st ettt e 2509
48.4.4  12C Bus Frequency Divider Register (I2Cx_IBFD)......cccccovvtiiminininiiniiiencciceeeeeececee e 2509
48.4.5 12C Bus Control Register (I2CX_IBCR)......cotiiiiiiiiiieiirieeeteseete ettt sttt 2510
48.4.6 12C Bus Status Register (I2Cx_IBSR)...c..cooiiiiiiiiiieeeee ettt et sttt s 2511
48.4.7 12C Bus Data I/O Register (I2Cx_IBDR)......coouiiiiiiiiiiee et 2513
48.4.8  12C Bus Interrupt Config Register (I2Cx_IBIC)......cccooiiiiniiiiiiiiiiiieientciecteeeet e 2514
48.4.9  12C Bus Debug Register (I2Cx_IBDBG).......c.ccviririirieiiieiiiciieineeeieee et 2514
48.5  FUNCHONAL AESCIIPIION. 1.ttt ettt ettt ettt ettt ettt e e et e bt eae et e es e e bt eaeesbeenteeaeemteebeembeeseenseebeenteeseenseeneenseeneeneeenee 2515
48.5.1  Notes about MOAUIE OPEIATION. ....c..eriirtiriiriiiiitieteet ettt ettt ettt ettt eat et e st sbeetesbeeaesaees 2515
48.5.2  TIANSACHIONS. ...ueiuiiiiiiiiiiiiiiit ettt b e s s a b s s b b a et et 2515
48.5.3  ArDItration PrOCEAULE. ......ccveitirtitiieietetetet ettt ettt sttt ettt ettt ettt a e ateae bt et s b et st saeaennennens 2519
48.5.4  CLOCK DERAVIOT . .....eiuiiuiiiiiiiitiietete ettt ettt s b et ene e 2520
48.5.5 TIEOTTUPES ettt ettt et b e s et e b e ettt e bt e s ab e e bt e sa bt e bt e s hb e e bt e ht e e bt e ateeabeeshbeenneenaee 2529
48.5.6  IPG STOP IMOME.....c.ccuiiiiiieiiietiieiiste ettt bbb bbbttt bbbt b et be e bt 2530
48.5.7  IPG DEBUG MOME.....c..ctmieuimiiiinieiinieiirieitiiet ettt ettt ettt ettt ettt b et bbb 2530
48.5.8  DIMA INIEITACE. ....cuiiiiiiiiiiiiiiiii e 2533
48.6 Initialization/application INTOIMALION. .........ccutetirtieiietiete ettt ettt ettt e e bt e st e eaeenbesaeenbeeseesaeeseesbeeseenbeennenseans 2533
48.6.1 Recommended interrupt SEIVICE TlOW......cc.iviiriiiiriiiiiiiiieteee et 2533
48.6.2  General programming guidelines (for both master and slave MOde)..........ceeveerciiiniieniieiniinieieeeeeeee, 2534
48.6.3  Programming guidelines Specific t0 Master MOAE..........c.eruieiiruieiieieii ettt 2536
48.6.4  Programming guidelines Specific t0 S1ave MOdE..........coeeiiriiiiiiiiriiiiieiteceeeee e 2540

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 65



h o
g |

Section number Title Page
48.6.5 DMA application iNfOTMAION. .. ..ecveeriiieieeitie ettt ettt sttt ettt et eb e sabe et eesabeebeesabeebeesseesabeesasesnbeenes 2540
Chapter 49
Universal Asynchronous Receiver/Transmitter (UART)
49.1  INEOAUCTION. ....c.uiiiiiiiiiiiic e b st a et e s ea e ea e b sa e sa b b 2547
49.1.1 FEALUTES. ...ttt ettt et e s bt e bt e bt e bt e sa b e st e e s bt e eabeesbaeebeenaeeens 2547
49.1.2  MOAES Of OPETALION. ...c..eeuiiieeieriteteeitente ettt ettt et ettt ettt e s et e e st e s bt et s bt et e ebt et e et b e bt eb b e bt estesbeentesbeenaesaeen 2549
49.2 UART SIZNAL AESCTIPLIONS. ..cuuvtetreeiteeiieeiteetiesteesttesittestte ettt ebtesabeebeesabeesteesabeesstesabeeabeesaseenbeesabeestesateensaesaseebeesaseenseess 2550
49.2.1 Detailed Signal dESCIIPLIONS. .....ceutrutrtirtirtirtitetentetetet ettt ettt ettt sttt se bt sa et e se et et eseebeeresaesaeas 2550
49.3  MemoOry MAP AN TEZISTEIS. .c.veutrtirtietertteteett ettt ettt et et e bt ette bt estesbeeste bt eab e e bt eateebeesteebeenbesbeenbeebeesbeesbenbeesnenbeennenbeens 2551
49.3.1 UART Baud Rate Registers: High (UARTX_BDH)......ccccooiiiiiiiiiiiiiiieeeeeeee et 2559
49.3.2  UART Baud Rate Registers: Low (UARTX_BDL).....cccooiiiiiieiiiee e e 2560
4933 UART Control Register 1 (UARTX_C1).c..ooiiriiiiiiiieiieieniteeetet ettt sttt 2560
49.34  UART Control Register 2 (UARTX_C2).....c.cciriiiiiriiiiieeseeneeeseeereee ettt 2562
49.3.5 UART Status Re@ister I (UARTA_ST)..cuioiiieiiiee ettt ettt st st 2564
49.3.6 UART Status Register 2 (UARTX_S2).c..coiiiiiiiiiiiieteeeeeet ettt 2567
49.3.7  UART Control Register 3 (UARTX_C3).....c.coiriiiiiriiieeieereeneeeree ettt 2569
49.3.8 UART Data Register (UARTA_D)...c..iiiiiiieiee ettt ettt st s 2570
49.3.9 UART Match Address Registers 1 (UARTX_IMATL)..cc.coiiiiiiiniiiiniiiieeeeceeeeeet e 2571
49.3.10 UART Match Address Registers 2 (UARTX_MAZ)..c...ooouiiiiiiiiiiieiieee ettt ettt st 2572
49.3.11 UART Control Register 4 (UARTX_CA) ...ttt ettt et 2572
49.3.12  UART Control Register 5 (UARTX_CS)...couiriiiiiiiiieiteieetereetest ettt ettt 2573
49.3.13 UART Extended Data Register (UARTX_ED).....ccccuiiiiiiiiiiiiiieiieeeeee ettt 2574
49.3.14 UART Modem Register (UARTAX_MODEM)......ccoctriiiiriiiirieiinieinieinietsieteiet ettt sttt 2575
49.3.15 UART Infrared Register (UARTX_IR)...cc.cooiiiiiiiiiiiiiiiiiteeee ettt 2576
49.3.16 UART FIFO Parameters (UARTX_PFIFO).........ccoccciniiiiiiiiiiiiniieereeeeeree ettt 2577
49.3.17 UART FIFO Control Register (UARTX_CFIFO).........ccoceoiriiiriiniiinienieneeieee ettt 2578
49.3.18 UART FIFO Status Register (UARTX_SFIFO).....cc.ccceiiiiiiiiiiiienieiieeeteseeteeetesie et 2579
49.3.19 UART FIFO Transmit Watermark (UARTX_TWEIFO).........ccoooiiiiiiiiiiiiee e 2580
49.3.20 UART FIFO Transmit Count (UARTX_TCFIFO)......cccccoriiriiriiinieinieirietrietsteeeiee ettt 2581
Vybrid Reference Manual, Rev. 5, 06/2014
66 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section number Title Page
49.3.21 UART FIFO Receive Watermark (UARTX_RWEFIFO).........ccooiiuiiiiiiiiiiii e 2581
49.3.22 UART FIFO Receive Count (UARTX_RCFIFO).......cccoiiiiiiiiiiiniiieieieiereesee sttt 2582
49.3.23 UART 7816 Control Register (UARTX_CT78E10).....cccuiriiririiniiiienitiieiieetenieetesit ettt 2582
49.3.24 UART 7816 Interrupt Enable Register (UARTX_TE7816)......c.coviiriiiniiiiiiiieeieeieeeeeete e 2584
49.3.25 UART 7816 Interrupt Status Register (UARTX_IST816)......ccceceririmiriniiienieieieieteeeeeeeeeeese e 2585
49.3.26 UART 7816 Wait Parameter Register (UARTX_WP7810TO).....ccccoeriimiriiniiiinieieieeereeieeeeeeeeieae 2586
49.3.27 UART 7816 Wait Parameter Register (UARTX_WPT7EL1OTL)......c.cccovuivieiiniiiicincinicircieeciceeeeenes 2587
49.3.28 UART 7816 Wait N Register (UARTX_WINTE16).....ccoceriririirieiirieiinieiinieerietsteet ettt 2587
49.3.29 UART 7816 Wait FD Register (UARTA_WET7816).....cc.cccoviriiniiniincinctneenrceereeeeeee e 2588
49.3.30 UART 7816 Error Threshold Register (UARTX_ET7816).....c..ccccveiriiiniiniiieeeeseeeeeeeeeeeee e 2588
49331 UART 7816 Transmit Length Register (UARTX_TL7816)......ccccceriruirrininiiiieieieieeeeeeee e 2589

494 FUNCHONAL AESCTIPIION. c..cutitteitieitite ettt ettt ettt ettt ettt et e bttt eb e bt ebtesb e e st e s bt eate s bt eabe s bt esbesbeenbeebt et e ebeenteebeenaeenee 2590
49.4.1 TTANSIIIIIET. ...ttt e a e s st 2590

4O.4.2  RECEIVEI..uuieuititieteeiee ettt ettt ettt ettt et e it e e bt e st e ete e e aesheem e e eh e en b e e st en bt es e et e ene e st eneeeheen bt eaeebeehe e beentebeententeens 2595

49.4.3  Baud rate ENETALION. ....ce.uirtieiiriieieitteteeit ettt ettt ettt et b et e st e s bt et s bt et eb e et eb e et ebt et e bt e sbe et e sbe e e sieen 2609

4944 Data format (0N ISO-78160).......coeiieiiiiiie ettt e ettt e e e e et e e e e e etaa e e e e eeatreeeeeeeaareeeeas 2611

49.45  SINGIE-WITC OPETALION. ....c..evititieteieteteeteteit ettt ettt et se ettt et et e ettt e st ea e eaeeat et e ebesbesa e benbesae s ennennens 2614

40.4.6  LLOOP OPCTALION. ....eeutiiiitieitetieiteettete ettt ettt eat bt et b e eate s bt ea e e bt e st eb e et eb e e bt e bt e bt e st e sbeestenbeemtesbeesbesbeensesbeenee 2615

49.4.77  ISO-7816/SMATICATA SUPPOTT....crutiiiieritiitieeteeite et esite et e stteebeesbeesbeesbtesabeesatessbeesbbesnseebeesabeenseesaseessaesaseens 2615

49.4.8  INTTared INEEITACE. ... .ccuieiiiiee ettt ettt ettt et st e e e et et e st e b e e st e bt e st e bt eneeebe et e eneeneesee 2620

4.5 RESCL...eieiiiee e b bbb b ettt s bttt e b e s a e ee 2621
49.6  SYSLEM [EVE] INLETTUPE SOUTCES. ..eeuvtiutierireeieeriteesttesiteertte sttt ebee sttt ebee sttt eseessteabeessteeabeessbeenseesaseeseesnseebaessseenbeesnsesseens 2621
49.6.1 RXEDGIF ESCIIPIIOMN. ... cuteuieiieiieiieiieitetteteste sttt sttt ettt ettt et be et et be et ebe et ssesn et eseeaeeaeeseeneebe e 2622

4O.T DIV OPCTALION. ..c..eeteeniiriieieeitente ettt ettt ettt ettt et e st e s bt eatesb e et e s bt e bt eb b ea bt eb b et e eh b e bt ea bt sbeemeesb e e bt sbte bt ebte b e eabenbeesneebeenee 2623
49.8  APPIICAtION TNFOTIMATION. ¢...eeiutiiiieiiteetie ettt sttt ettt e bt e et e bt e st e e btesa bt e bt e sabe e beesabeenbeesabeenbeesabeesaesaseenbeesaseenseess 2623
49.8.1  Transmit/receive data buffer OPEration...........cccoeiviririiriiriinieieieieee ettt 2623

49.8.2  ISO-7816 INitialiZatiOn SEQUEIICE. ...c..eeutetieutitietietteteeitenteeite st eatesteeate bt et e ebeeteebeenteebtesaeeseesbeentesbeensesbeensens 2624

49.8.3 Initialization sequence (NON ISO-T816)...ccc.uiiiiiiiiiiiiieeit ettt st 2626

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 67



h -

g |

|
Section number Title Page
49.8.4  Overrun (OR) flag iMPIICALIONS. .....eeviiriiiiiieiieeieesie ettt et sttt et e bt e sbeesbeesabesabeesaneenneeeee 2627
49.8.5  OVerrun NACK CONSIACTALIONS. ......ceuvirtieiietieieetiete ettt ettt st eite st et e steeste s bt enteeaeesesseenaesseesbesseesbesnsenseas 2628
49.8.6  MAtCh AdAIEsS TEZISTETS. .c..eureurieitetieitieteete ettt ettt ettt ettt et et ee e sbeea e bt e st e st e et e ebeenbesbee bt sbeenaesbeenbesanenbens 2629
49.8.7 MO FRALUTE......ccoiiuiiiiiiiiiiiicie e s 2629
49.8.8  IrDA minimum pulse WIdth........ccoeoiiiiiiiiiiiiiiiii ettt 2630
49.8.9 Clearing 7816 wait timer (WT, BWT, CWT) INEITUPLS. ....cceeruiriiriiriiienienieeieieetesie ettt 2630
49.8.10 Legacy and reverse compatibility CONSIAETAtIONS. .....cc.eerurirriiirieiiienieeieerte ettt st e 2631
Chapter 50
Secured digital host controller (SDHC)

50.1 INEFOQUCTION. ...ttt bbb st e a e b et n e eb e s saesa e 2633
50.2  OVCIVIEW . ettt ettt ettt ettt et s a et e e et e bt et e e bt ea e et e em e e eaeea st eaeen st ea e e bt ea e e bt es e e bt ea e e bt en s e bt en bt eheen st ehe e beente bt eatenaeeneennean 2633
50.2.1 SUPPOItEd tYPES OF CATAS. ....eeutiiiiiiiieiiirieee ettt sttt et b e st sb e st b et b e b e eae 2633
50.2.2  SDHC BIOCK QIAZTAML...cc.utiiiiiiiiiiieriieeie ettt ettt et e sb et et e bt s bt e st e sabeesabeeabeesbbeenbeenbeesnbeenanesnne 2634

50.2.3  FRALUIES. ..t eueetieiiett ettt ettt et ettt st et et b et et e et e ea e bt ea e e e bt e aeeea e en e e eh e et e eh e eabeeh e et e en e et e en s e bt en e e bt enteete et e eneenees 2635
50.2.4  MOAES ANA OPETALIONS. ....veuveeuiiiientieiteteeiteet ettt ettt et sbe e bt st e e bt et b e bt ebtesbeeatesbeeatesbee bt sbtenbeestenbeembenbeennenbeens 2636

50.3  SDHC SIZNAL AESCIIPLIONS. ..eeuutieutieiitetteeiteette st etee st e estee sttt esbtesateeabeesabeesbeesateestesaseebaeeabeenbeesabeestesabe e sbesabeebaesnseensees 2637
50.4 Memory map and re@ister defINItION. .......cc.iiuieiieiiee ittt ettt et st et et e be e st e be e bt et e ese et est e teeneeneeenee 2638
50.4.1 DMA System Address register (SDHCX_DSADDR)......cccccoctriimiiiiniiieniieeceteeee ettt 2640
50.4.2 Block Attributes register (SDHCX_BLKATTR)......cooiiiiiiiiieiieie ettt 2640
50.4.3  Command Argument register (SDHCX_CMDARG).......cccoeiiiiiiiiieieiieeseeeeeee et 2642
50.4.4  Transfer Type register (SDHCX_XFERTYP).....cocoooiiiiiiiiiiiiiiiieeettestee ettt 2642
50.4.5 Command Response O (SDHCX_CMDRSPO).....c...ooiiiiiiiiiiiteieeeese ettt s 2646
50.4.6 Command Response 1 (SDHCX_CMDRSPL)......couiiiiiiiiiee e 2646

50.4.7 Command Response 2 (SDHCX_CMDRSP2)......cc.coiiiiiiiiiiiiieeniteeeteeetee ettt 2647

50.4.8 Command Response 3 (SDHCX_CMDRSP3)....cc..oiiiiiiiiie ettt 2647

50.4.9 Buffer Data Port register (SDHCX_DATPORT).......cooiiiiiiieieieeeete ettt 2648
50.4.10 Present State register (SDHCX_PRSSTAT)....cc.uiiiiiiiiiitieieeetere ettt 2649
50.4.11 Protocol Control register (SDHCX_PROCTL).....cccutiiiiiiiiiiiiiieiieeieete ettt st 2654
50.4.12  System Control register (SDHCX_SYSCTL).....cooutiiiiiieieet ettt 2658

Vybrid Reference Manual, Rev. 5, 06/2014
68 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section number Title Page
50.4.13  Interrupt Status register (SDHCX_TRQSTAT)....cccutiiiiiieieeee ettt et 2661
50.4.14 Interrupt Status Enable register (SDHCX_IRQSTATEN)......ccciiiiiiiieie et 2666
50.4.15 Interrupt Signal Enable register (SDHCXx_IRQSIGEN).....c..ccccciiriimiiiiiniiiinieeeeereeeeneeeesie e 2669
50.4.16  Auto CMDI12 Error Status Register (SDHCX_ACI2ERR).......cccoiiiiiiiiiiiiiiiiieecteeeeeeee e 2671
50.4.17 Host Controller Capabilities (SDHCX_HTCAPBLT).....ccccoiiiiiiieeeieeeeeee et 2675
50.4.18 Watermark Level register (SDHCX_WIML)....c..cccoiiiiiniiiiiiiiitee ettt 2677
50.4.19 Force Event register (SDHCX_FEVT)....ccuiiiiiiiiiiiieee ettt ettt st 2678
50.4.20 ADMA Error Status register (SDHCX_ADMAES).....cc.ooiiiiiiiiet ettt 2680
50.4.21 ADMA System Addressregister (SDHCX_ADSADDR)........ccccoviriiniiniiiiniientceeeeetee et 2682
50.4.22  Vendor Specific register (SDHCX_VENDOR)......cc.coouiiiiiiiiiiiiiiteteeete ettt s 2683
50.4.23 MMC Boot register (SDHCX_MMCBOOT).......ccccumiriiiiriiiriinieiinieitniettstei ettt 2685
50.4.24 Host Controller Version (SDHCX_HOSTVER).........coooiiiiiiiiieeieeeeee ettt 2686

50.5  FUNCHONAL AESCTIPLION. ...eeuuiiiiiieriieeteeiite ettt ettt et ettt e sb b e et e e b et st e e sttesabeesabeeabe e bbeeabeebeesabeesbtesabeessbesabeenbnesnseenseenn 2687
50.5.1 DIAtA DUTTOT ...ttt ettt ettt et b et e e bt et e e bt et e ea et e e st e bt eneeebeetesneeneenean 2687

50.5.2  DMA crossbar SWitCh iNterface............ccooiiuiiiiiiiiiiiiiiiiiiiiiicccc s 2692

50.5.3 S PIOLOCOL UINIL..ceuitiiniieiieetie ettt ettt ettt ettt et e st et e sat e e bt e sab e e bt e sabesabeesabesnbeesabeenbeenseesnbeesnnennne 2698

50.5.4  ClOCK and IE@SEE MANMAZET . ... c..eetieuieteeiierteeie et eteeteete et eteettesteeate st eaeeeseeneesseeneesaeesesseebeeseeseentenseensenseensene 2700

50.5.5  CLOCK ZENEIALOT. .. .euiiutitiiiteetieieetteste ettt ettt st ettt et ettt e a et e st e bt ea b e s bt et e sbeeae s bt e bt sbaenbeeete bt enbenbeenaenne 2701

50.5.6  SDIO CAIA INEEITUPL..ccuvreeuieetieeteette et eette et stt e ettt eb e ebeetee st e ebeesute e beesaeeeabeessbeeabeesabeenbeessseenseenseesnbeensnesanes 2701

50.5.7  Card insertion and 1emMOVAl ELECTION. .........eeruiruieiiiiieie ettt ettt et st esbeseesbeeetesbeennenaens 2703

50.5.8  Power management and WaKEUP EVENLS.......ccc.eriiririiriiiiniiiienieeteste ettt ettt ettt sbeete s e eaaesieens 2704

50.5.9  MMC faSt DOOL.....coiiiiiiieiict ettt 2705

50.6 Initialization/application Of SDHC ..........ccouiiiiiiiiei et et ettt ettt et e sttt e s et enaesbeenbesneenseeneans 2707
50.6.1 Command send and response receive basic OPEIAtION. ..........evuerterierieriirieniietenteete sttt ereesee st see e e eiaens 2707

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 69



h o
g |

|
Section number Title Page
50.6.2  Card Identification MOGE...........ccoeiiiiiiiiiiiiiiic e s 2708

50.0.3  CAIT BCCESS. ¢t eeutetieutietiettetiettette et e e ste et e ebe et e et e e teeb e enteeh e et e es e et e e et e bt e a e e e bt ea e e ehe et e eh e enbeehe et e ehtenteenee bt eneeneenee 2713

50.6.4  SWItCH fUNCHOM. ...ttt e ettt e 2723

50.6.5 ADMA OPETATION. ..c.uteitteiieeiieeitte et eeite et et e et e stte e bt e beeeabeesstesabeesabesaseessbeeaseenbteeabeesateeabeesabesateesnseenseenaeean 2725
50.6.6  FaSt DOOt OPEIALION. ... ceuuiitieiiitietietiete ettt et et e e ste et e steeeesaeebess e e beeseenbeeseenteesee bt enea bt eneesaeeneesseensesaeensesnean 2726
50.6.7  Commands for MMC/SD/SDIO.......c.cccoiiiiiiiiiiiiiiiiicicteeee ettt 2730
50.7  SOFtWAIE TESIIICTIONS. .....euiiiiiiiiiiiiiiiictie e s a bbb eaeeae b b saesn e 2736
50.7.1 INItIALIZATION ACHIVE. .. eutitieiiietiete ettt ettt ettt ettt et e st e et e st e es et ea b e et e embees e enteeseenbeeseeabeemeenseemeeabeensenbeentenseans 2736
50.7.2  Software POIlNG PrOCEAULE. .....c..cocuiriiiirtieiieitett ettt sttt ettt ettt et sae e e bt e et st esbesanenbeas 2736
50.7.3 SUSPENA OPETALION. ....eeueieiteentieeiieette ettt sttt e et e et e st e ebeesabeeabeesbteebeesateeabeesasesabeesabeenbeessbeebeenseesnbeenssenane 2736

50.7.4  Data I@NZHN SELHIIZ. ... .eetitieiietieie ettt ettt ettt et e e et e es e e bt em e e bt emeeebeenteebeenbeebe et e eseenteeneebeenes 2737

50.7.5 (A)DMA addIess SEINE. ...ccuvertieuririietieiienteeteet ettt ettt et ettt ea et e et sbee et sbtenaesbtesbesabenbeeanesbeesbesbeenee 2737

50.7.60  DALA POTE ACCESS..eeuvreeurerieeruteertiesittertteeteestte ettt esttesteesatesateessteease e beesabeebeesabeestesase e steenbeenbaeenseenbeesaseeseenases 2737

50.7.7  Change ClOCK fT@QUENCY .....c..eiuiiiiitieieetiete ettt ettt eb ettt et e et e et e st e bt eaeesbeeseesbeeneesbeensennean 2737

50.7.8  MUlti-bIOCK TEAM.......ccuiiiiiiiiiiiiiiie et sttt e 2738

Chapter 51
Integrated Interchip Sound (I12S) / Synchronous Audio Interface (SAl)

STT INEEOQUCTION. c..c.iiiiiiitiietecee ettt et et b e bbb s bttt et ea e st bt eue b e b saesbeaesnens 2739
STLT  FRALULES ...ttt et 2739

S51.1.2  BIOCK QIAZTAM....cuiiiiiiiiiiiiiiiiiiet ettt sttt ettt eae bbbt ettt et s enennen 2739

5113 MOAES OF OPETALION. .....couviiiiniiiieiteeiteteeit ettt sttt sttt sttt et b e et b e ea e e e bt et ebee bt sbtenbeebaesbeenbenbeennenbeens 2740

S1.2 EXEEINAL STZNAIS..cc.utiiiiiiiitiiieiie ettt ettt ettt ettt e et e bt e e ab e e bt e e ab e e bt e sab e e bt e sab e e bt e eat e e bt e sabe e bt e eabeeabeeshteebeenanes 2741
51.3  Memory map and re@ister defINItION. .......cc.eiuieiuiiieie ettt ettt sa e b bt ebe e bt et e ese et est e beeneeneeenee 2741
51.3.1 SAI Transmit Control Register (I2SX_TCSR)......coiiiiriiiiiiiieteeeeeeee et 2745

51.3.2  SAI Transmit Configuration 1 Register (I2Sx_TCRI).....cccceeiiiiiiiiriiiiieiieeeee et 2748

51.3.3  SAI Transmit Configuration 2 Register (I2SX_TCR2).......cccviiiiiiriiieieieeeeeeeee e e 2748

51.3.4  SAI Transmit Configuration 3 Register (I2SXx_TCR3).......ccceoiiimiiniiiiniiiineeieeeeseeseee e 2750

51.3.5 SAI Transmit Configuration 4 Register (I2Sx_TCRA).....ccceeviiiiiiiiiiiiiiieeteet et 2751

51.3.6  SAI Transmit Configuration 5 Register (I2SX_TCRS)....cc.coiiiiiiiiiieeeeeeee e 2752

Vybrid Reference Manual, Rev. 5, 06/2014
70 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section number Title Page
51.3.7 SAI Transmit Data Register (I2ZSX_TDR).....cccoiiiiiriiiiiiieeieee ettt 2753
51.3.8 SAI Transmit FIFO Register (I2Sx_TEFRZ)....cc.cooiiiiiieieieee et 2754
51.3.9 SAI Transmit Mask Register (I2ZSX_TMR).......coceeiiiriiiiiiiiiiiieet et 2754
51.3.10 SAI Receive Control Register (I2Sx_RCSR).....ccciiiiiiiiiiiieieee et 2755
51.3.11 SAI Receive Configuration 1 Register (I2Sx_RCR1).....ccooiiiiiiiiiiiieieeet e 2758
51.3.12 SAI Receive Configuration 2 Register (I2SX_RCR2)........coceoviiiiiiiiniiiiniiieceeeeeeeeseee e 2759
51.3.13  SAI Receive Configuration 3 Register (I2SX_RCR3).....ccocuiiiiiiiiiiiiiiiiiieeeeeeeee e 2760
51.3.14 SAI Receive Configuration 4 Register (I2SX_RCR4)........coiiiiiiiieie et 2761
51.3.15 SAI Receive Configuration 5 Register (I2SX_RCRS)....cc..coiiiiiiiiiniiiiniiceeeeeeeee e 2763
51.3.16  SAI Receive Data Register (I2Sx_RDRI)......cocuiiiiiiiiiiiieiieie ettt st n 2763
51.3.17 SAI Receive FIFO Register (I2SX_RER).....cc.cooiiiiiiiie et 2764
51.3.18 SAI Receive Mask Register (I2SX_RIMR).....cc.coiiiiiriiiiiiiniiiee ettt 2764
514  FUNCHONAL AESCTIPLION. ...eeutiiutieriieetteitte ettt ettt et et eab e e st b e et e e bt e eabe e st tesabeesabeeabeeabteeabeebeeeabeesbeesabeessbesaseensaeenseenseean 2765
51.4.1 SAT CLOCKINE. ¢ttt ettt ettt ettt et e a et e e a e ea e e st e e bt eaee s st em s e bt enseebeenbeeseenteeneenseeneaneeenee 2765
ST 2 SATTESELS .ottt ettt e b bbb b b a ettt ettt eae e 2766
51.4.3 SYNCHTONOUS TNOAES. .....eeiutieiieiiieiiteeiteeit ettt ettt et s b et e sttt e bt e e st e eab e e sabeeabeesabeebeessbeebeesatesnbeesaseenseenes 2767
51.4.4  Frame SYNC CONTIGUIATION. .. .cuiiutirtietietieteettete et te et et steeatesteeste st e enteebeembeeseenteeseenbeesee st eneesseensesseensesseennennnans 2768
ST45  Data FIFO. ..ottt sttt sttt ettt ettt ettt ettt na et naene s 2769
S1.4.6 WOTd MASK TEZISTET.c..uviiutiitieiitietie ittt ettt ettt eat et e st e e bt e sab e e bt e sateeabeesabeeabeesabeeabeessbeenbeebeesnbeenanesaseas 2770

51.477  Interrupts and DIMA FEQUESES. .....ccoutitieiietieiteetiete ettt ettt e e st ete st ebe et e e beese e beeseesseeneeeseeneesseensesseebesneenseas 2771

Chapter 52
Enhanced Serial Audio Interface (ESAI)
S B O ) 7 ()OO USRS 2773
52101 FRALUIES....eiiiiiiiieece ettt h e e b bbbttt ettt eae e 2775
52.1.2  MOAES OF OPETALION.....ceuiiiuiieiieitierite ettt ettt st et sat e stt e et e e bt e sabe e bt e sabeebeesateesstesabeenbaesnseebeesabeenseenares 2775
52.2 EXLEINAl SIZNALS....cuiiiiiiiiit ittt ettt ettt ettt ettt e e bt et e e bt e st e e bt ea b e bt en bt et e et e eh e e bt eat e bt e teeaeenaeeheenbeeneenbeereens 2778
52.2.1 Serial Transmit 0 Data PIN.........occoooiiiiiiiiiiiiiiiiiiii et 2779
52.2.2  Serial Transmit 1 Data PIN..........ccooooiiiiiiiiiii e 2779
52.2.3 Serial Transmit 2/Receive 3 Data Pinl.........ccocoiiiiiiiiiiiieeeee e 2780
Vybrid Reference Manual, Rev. 5, 06/2014
Freescale Semiconductor, Inc. 71



h o
g |

|
Section number Title Page
52.24  Serial Transmit 3/Receive 2 Data Pin..........ccocooiiiiiiiiiiiiii e 2780

52.2.5 Serial Transmit 4/Receive 1 Data Pinl.........ccocoiiiiiiiiiiieeeee et 2781

52.2.6  Serial Transmit 5/Receive 0 Data Pin..........cccccoiiiiiiiiiiiiiiccee e 2781

52.2.77  Receiver Serial ClOCK.........coiiiiiiiiiiiiiiii s 2782

52.2.8  Transmitter Serial CIOCK.......cooiiiiiiiiei ettt ettt et ee ettt et et esaeeneesae s 2783

52.2.9  Frame SYNC fOr RECEIVET......ccuiiiiiiiiiiiieiiieei ettt ettt ettt sbe e s esnesaeens 2784
52.2.10  Frame SYNC fOr TranSIIELET. ... .covutiiiiiitieriieiteeie ettt sttt ettt sat e et e st e s bt e sabe e bt esabeeabeesaeesnbeenanesaseas 2785
52.2.11 High Frequency Clock fOr TranSmitter.........ccueruieierieeiiiriieie sttt eeseeesaesieesbesneeneas 2785
52.2.12  High Frequency ClOCK fOr RECEIVET.....cc.uivuiiiiriiiiiieieiiiciesit ettt st 2786
52213 Serial I/O FLAZS....cecuiiiiiiiiiiiieiieeeet ettt 2786

52.3  FUNCHONAL DESCIIPIION. .. .eueitieiititieieeitet ettt ettt ettt et e eteeateett e bt eaeesbe e st e sbeeseeabeemee bt emseeseeneeeseenseeneeseemeesaeentesaeensennean 2787
52.3.1  ESAT ASEI RESEL.....cuiiiiiiiiiiiiiiciieie ettt sttt et e s 2787

52.3.2  ESAI INETTUPL REQUESES. .. ceuiiiiiieiieeiteiite ettt ettt ettt ettt et et e st e satesabeesateesbeesbbeeabeessbesabeesabesaseenas 2788

52.3.3  ESAI DMA Requests from the FIFOS.........c.ccccviiiiiiniiiiiiiiieieintcecee sttt 2789

52.3.4  ESAI Transmit and Receive Shift REZISIEIS. ...c..coviriiriiriiiiiiiiieieeiecec sttt 2789

52.4  Initialization INfOrMAtiON...........cciiiiiiiiiiiiiii et 2793
52.4.1 ES AT TNIAIIZATION. ..ottt ettt ettt ettt e et et e st e bt s st e sbeemeesbeemeeebeenbeebeenbeeneeseeneenseenes 2793

52.42  ESAI Initialization EXAMPLES......cceeouiiiiiiiiiiiiientiteneetereetest ettt ettt st s 2794

52.5 ESAI Memory Map/Register DefiNitioN........cocuiiriiiiiiiiieiiieiiieeiteite ettt ettt ettt ettt e st esbbesareenbee s 2796
52.5.1 ESAI Transmit Data Register (ESAI_ETDR)......cc.ooiiiiiiiiiiieieeieeeeeieeee et 2798

52.5.2 ESAI Receive Data Register (ESAI_ERDR)...c...ccciiiiiiiiiiiiiiieeeeee et 2798

52.5.3  ESAI Control Register (ESAL ECR).....c.ccccoiiiiiriiiiiiiieeeeeeeeee e 2799

52.5.4  ESAI Status Register (ESAI ESR)......ciiiiriiiiriinie ettt sttt 2800

52.5.5  Transmit FIFO Configuration Register (ESAI_TFCR)......cccccoiriiiiiiiniiiinieiieniceciesceeeeeee e 2801

52.5.6 Transmit FIFO Status Register (ESAI_TESR)....c..cooiiiiiiieit et 2803

52.5.7  Receive FIFO Configuration Register (ESAI_RFCR).......cccoooiiiiiiiiiieeeeeee e 2804

52.5.8 Receive FIFO Status Register (ESAI_RFSR)......coiiiiiiiiiiiiiietectee et 2805

52.5.9 Transmit Data Register n (ESAT_TX) ..ccouiiiiiiiiiieeiete ettt sttt et 2806
52.5.10 ESAI Transmit Slot Register (ESAL_TSR).....coiiiiiiiiieieieet ettt e 2807

Vybrid Reference Manual, Rev. 5, 06/2014
72 Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
52.5.11 Receive Data Register n (ESAL_RX)...cooouiiiiiiiiiiie ettt e 2807
52.5.12  Serial Audio Interface Status Register (ESAI_SAISR)....c.cooiiiiiiiiiiieeee e 2808
52.5.13  Serial Audio Interface Control Register (ESAI_SAICR)......ccccoviiiiiriiniiiiinieeeteeeseeceeee e 2811
52.5.14 Transmit Control Register (ESAL_TCR)......cooiiiiiiiiiiiieteeee ettt s 2814
52.5.15 Transmit Clock Control Register (ESAI_TCCR)......c.ccoiiieiiiiiiie ettt 2821
52.5.16 Receive Control Register (ESAI_RCR)...c..cooiiiiiiiiiiiiiitese ettt 2825
52.5.17 Receive Clock Control Register (ESAI_RCCR)......ccocuiiiiiiiiiiiiiiieeee et 2829
52.5.18 Transmit Slot Mask Register A (ESAI_TSMA).....cotiiiiiiieiieeeteee ettt 2832
52.5.19 Transmit Slot Mask Register B (ESAL_TSMB)....c..cociiiiiiiiiiiiiiiiteeeteeeeecesteest e e 2833
52.5.20 Receive Slot Mask Register A (ESAI_RSMA).....cooiiiiiiiiiiee ettt 2834
52.5.21 Receive Slot Mask Register B (ESAI_RSMB).....cc.ooiiiiiiiieeiee et st 2835
52.5.22  Port C Direction Register (ESAI_PRROC)......ccccoiiiiiiiiiiiiiiiecteeetee ettt 2836
52.5.23  Port C Control Register (ESAI_PCROC)....c...ooiiiiiiiiiiieeieeete ettt sttt ettt s 2836

Chapter 53
Asynchronous Sample Rate Converter (ASRC)

53,1 INEFOQUCTION ..ottt st sttt e a bt 2839
53.1.1 O VBIVIBW ...teuteeetett ettt et et et et e bt e ate bt e st e bt ea e e bt ea b e ebeem e e eseem et es e e bt emeeeaeemeesbeemseeb e embeeseembeeneenbeeneenaeeneeeneeneenes 2841
53.1.2  FRALUIES....eiiiiiiiieece ettt h e s h bbbttt et et ettt eae e 2842
53.1.3  MOAES Of OPETALION.....ceuiiitieiieeitteite ettt ettt st et sttt e et e e bt e s bt e bt e sabeebtesat e e stesabeenbaesnseebeesabeenseenares 2842

1 I 111153 4 4L £SO 2846

53.3  DIMIA TEQUESES. c..eeuteeteuteettenteettesteetteste ettt steentesutete e bt e s bt eat e bt ea b e bt ea b e bt eat e eb e e st e e bt e et e st e nbeeate e bt eat e bt e et e bt ea bt eh et ebtenae bt e naeenees 2847

534  Programmable REGISIETS. .....cuiiiiiiiiiiiieieeiit ettt sb e ettt st e bt e s bt e sbeeeabe e bt e sabeenbeesabeeastesabeesseesabeebaeenbeebeenas 2847
53.4.1  ASRC Control Register (ASRC_ASRCTR)......c.coeuirieiirieiinieiinieirieinteeiet ettt ettt 2850
53.4.2  ASRC Interrupt Enable Register (ASRC_ASRIER).......ccccooiiiiiiiiiiiiineiieeteceeeeeseeeeee e 2852
53.4.3 ASRC Channel Number Configuration Register (ASRC_ASRCNCR).......ccocuiiviirieiiiiiieeienieeeeeeee 2854
53.4.4  ASRC Filter Configuration Status Register (ASRC_ASRCFEG)........ccccoviiiiiiiiiiiienteeseee e 2856
53.4.5 ASRC Clock Source Register (ASRC_ASRCSR).....ccuiiiiiiiiiiiineeiesteeseeesteest e 2858
53.4.6  ASRC Clock Divider Register 1 (ASRC_ASRCDRI).....c.cccoiiiiiriiiiiiniieieeeeeeeeseieeeee e 2862
53.47  ASRC Clock Divider Register 2 (ASRC_ASRCDR2).......cccctreimiiinieinieinieieieeeie ettt 2863

Vybrid Reference Manual, Rev. 5, 06/2014
Freescale Semiconductor, Inc. 73



h o
g |

|
Section number Title Page
53.4.8  ASRC Status Register (ASRC_ASRSTR).....c.cciriiiiiiiiiiieieeeteeeee e 2864

53.4.9 ASRC Parameter Register (ASRC_ASRPMI).....cccoiiiiiiiiiiieeeeeee ettt 2867
53.4.10 ASRC ASRC Task Queue FIFO Register 1 (ASRC_ASRTFRI)...c..cccceviiiiiniiniiiiiniiieneeicneeeseeienins 2868
53.4.11 ASRC Channel Counter Register (ASRC_ASRCCR).......cooiiiiiiiiiiiiieiieeeeeee ettt 2869
53.4.12 ASRC Data Input Register for Pair x (ASRC_ASRDIZ).....c.cooiiiiiiiieieieeeeeee e 2870
53.4.13  ASRC Data Output Register for Pair x (ASRC_ASRDON).....cc.cccuerirriiniiiiiiiieiiciesiteeeteeeeeie e 2870
53.4.14 ASRC Ideal Ratio for Pair A-High Part (ASRC_ASRIDRHA).......ccccooiiriiiiiciceneeeeeeeeeee 2871
53.4.15 ASRC Ideal Ratio for Pair A -Low Part (ASRC_ASRIDRLA)......ccccoreimiirieineinereeeeeeeeeseei s 2871
53.4.16 ASRC Ideal Ratio for Pair B-High Part (ASRC_ASRIDRHB)......cc.cccccoviiiiiiiiiiiiienicetceceeeeee 2872
53.4.17 ASRC Ideal Ratio for Pair B-Low Part (ASRC_ASRIDRLB)........ccooiiuiiiiiiiiiiee e 2872
53.4.18 ASRC Ideal Ratio for Pair C-High Part (ASRC_ASRIDRHO).........cccserimiiriniininienieinieenieieneie e 2873
53.4.19 ASRC Ideal Ratio for Pair C-Low Part (ASRC_ASRIDRLOQC)......ccccoiiiiiiiiiiiiieiec et 2873
53.4.20 ASRC 76kHz Period in terms of ASRC processing clock (ASRC_ASR76K)......cccccevvuieniiriiiniinnennienne. 2874
53.4.21 ASRC 56kHz Period in terms of ASRC processing clock (ASRC_ASRS6K)......ccccovieiininniniineiieeee. 2874
53.4.22  ASRC Misc Control Register for Pair A (ASRC_ASRMOCRA)......cc.coctirimiiniiieniiienieeeseeeseeteeieeiene 2875
53.4.23  ASRC FIFO Status Register for Pair A (ASRC_ASRFSTA)......cccoiiiiniiniiniceeeeeeeee e 2877
53.4.24 ASRC Misc Control Register for Pair B (ASRC_ASRMOCRB).....cc.cociiiiiiiiieiieeeeeeeeee e 2878
53.4.25 ASRC FIFO Status Register for Pair B (ASRC_ASRFESTB)....cccccociiiiiniiiiniiiiniciniccceceeeeee 2880
53.4.26  ASRC Misc Control Register for Pair C (ASRC_ASRMOCRO)......ccccoiiiiiiiiiiiiieiieeteceeeesee e 2881
53.4.27 ASRC FIFO Status Register for Pair C (ASRC_ASRESTO)......cceoiriiiriinieinienienreesieeeeeeeee e 2883
53.4.28 ASRC Misc Control Register 1 for Pair x (ASRC_ASRMOCRI17)......ccceviriiniiiiniiiiniiieneceneceeeeiee 2884

53.5  FUNCHONAL DESCIIPHON. .. utieiieiitieriieeiterite ettt ettt ettt et ettt e bt e e bt e bt e sab e e satesabe e bt e eabeeabeesabeenbeesabeenstesabeensbesnneenne 2885
53.5.1 ALOTTNM DESCIIPLION. ...ttt ettt sttt st e bt st ebe e st e beea e bt eneeebe et e eseeaesneenaeenean 2885

53.6  SATtUP PrOCEAUIE......coutiiiiiiiiiiiii ettt sttt et b e e bt b e e et e b e ea e s bt e st sb e et e ebeebesbeenbeeatenbeenaenbeas 2890

Chapter 54
Sony/Philips Digital Interface (SPDIF)

541 INETOQUCLION ..ottt ettt ettt b et bbb s bt s et e et et ea e st e bt eue b e besae st e snesnens 2895
54.1.1 OVEIVIBW. ...ttt s ettt et s e ea e b e b sa e b b saesaeaenns 2897

54.2  External SigNal DESCIIPIION. .....couirtitiieiiieieteitettett ettt sttt ettt ettt ettt ettt st st b b sa et et ee e e s et et eueebeeaeeueas 2897

Vybrid Reference Manual, Rev. 5, 06/2014
74 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section number Title Page
54.3  FUNCUHONAL DESCIIPHON. .. .vtiuiieiiiieiieeiterite ettt ettt ettt et e s bt et e e bt e e bt e bt e sab e e satesabe e bt e easeenbeesabeenbeesabeenstesabeenbaesnseenne 2897

54.3.1 SPDIF RECEIVET......eueiutiitieiieiiete et ettt ettt ettt te s he et e s bt et e et e enb e eb e e bt es e e et ese e bt emeesaeeneeseeenaeaneansesseenseaneans 2897
54.3.2  SPDIF TIANSIITIET . .....cueiiiiiiiiiiiiiiititetet ettt sttt et et ettt saesa e sae e nennens 2906
544 Programmable REGISIETS. .....utiiiiiiiiitiiiieeiie ettt ettt ettt ettt st e bt e st esbeeeabe e beesabeenbeesabeesstesabeesbeesabeebbeenbeeseenas 2908
54.4.1 SPDIF Configuration Register (SPDIF_SCR).......cc.cccccuriiirimininininereneteteeeeetee et 2909
54.4.2 CDText Control Register (SPDIF_SRCD).....c..cooiiiiiiriiiinieienteieeteeieee ettt 2911
54.4.3 PhaseConfig Register (SPDIF_SRPQC)........coiiiiiiiiiiieeitee ettt sttt ettt s s 2912
5444  InterruptEn Register (SPDIF_SIE)......cccociiiiiiiniiiiiiiiieieteteteeee ettt 2914
54.4.5  InterruptStat Register (SPDIF_SIS).....cccooiiiiiiiiiiieieeest ettt s st 2917
54.4.6  InterruptClear Register (SPDIF_SIC)....cc..ooiiiiiiieieeeeee ettt et et 2920
54.47  SPDIFRxLeft Register (SPDIF_SRL)......ccciiriiirieirieirieiieere ettt 2922
54.4.8  SPDIFRxRight Register (SPDIF_SRR)......cccoiiiiiimiiiiiiiiiieeiteeeteeeeeeestt et 2922
54.4.9 SPDIFRxCChannel_h Register (SPDIF_SRCSH)......cccciiiiiiiiiiiiiiiiceene ettt 2923
54.4.10 SPDIFRxCChannel_I Register (SPDIF_SRCSL)......ccoviriiirieiinieiinieinieineniesieeeeei et 2923
54.4.11 UchannelRx Register (SPDIF_SRU).......ccccoriiiiiiiiiiiiitcieeeetestee sttt 2924
54.4.12  QchannelRx Register (SPDIF_SRQ).....c.coiitiiiiiiiiiieie ettt ettt et ettt et e b sbeesane e 2924
54.4.13  SPDIFTxLeft Register (SPDIF _STL).....ccooioiiiriiiiinietiree sttt ettt 2925
54.4.14 SPDIFTxRight Register (SPDIF_STR).....ccccotiiiiiiiiiiieniteieetee ettt sttt ettt 2925
54.4.15 SPDIFTxCChannelCons_h Register (SPDIF_STCSCH).......ccciiiiiiiiiiiiiniiieerceeeeeee e 2926
54.4.16 SPDIFTxCChannelCons_l Register (SPDIF_STCSCL).....cccueitiiiiieieneeeseee et 2926
54.4.17 FreqMeas Register (SPDIF_SREM)....c..cccuiiiiiiiiiiiiiiineee ettt 2927
54.4.18 SPDIFTXCIk Register (SPDIF_STOC)......ccccceoiiiiriiiriiieieieieieteeeeeeeeseeseee et 2927
Chapter 55
Display Control Unit (DCU4)
55.1  INErOQUCTION. ...ttt bbb st b e e bbb 2929
55.1.1 O VBIVIBW ...ttt ettt et et e e e e e bt e aee bt e st e bt eate bt eateeb e em e e es e em et es e e et eaeeeeeemeeebeemseebeembeeseembeeneenbeenee et eneesaeenseseis 2929
55.1.2  FRALUIES.....iiiiiiiieiecee ettt e h ettt et et ettt eae e 2931
55.1.3  MOAES Of OPETALION. ....ceuiiiutieiieeitieriteete ettt st ettt et e et e bt e eabe e bt e sabeeatesab e e stesabeenbaesaseebeesabeeseenases 2932
Vybrid Reference Manual, Rev. 5, 06/2014
Freescale Semiconductor, Inc. 75



h o
g |

Section number Title Page
55.2  EXternal Signal DESCIIPION. ...ccuuiitiiitiieiteiie ettt ettt ettt et e st esbteeabeesbeesabeenbeesabeesstesabeesseesabeebaesnseeseenns 2933
55.2.1 O VBIVIBW ...ttt ettt et et et et e bt e ate bt e st e bt e a e e bt ea b e bt emteeseem et es e e et emeeeeeemeesheemseebeembeeseenbeeneenbeeneenaeeneesneenseseis 2933
55.2.2  Detailed Signal DESCIIPIONS. ....cevueiterieitiriieterttetestt ettt ettt ettt st ettt st etesbe e besbe et e sbe e besbeebeeseenaeenee 2933
55.3  DCUZA MEMOTY IMAP......ceiitiiiiiiiieitit ettt ettt et e sttt et e sat e e bt e s ate et eesabeeabeesate e bt esateeabeesabeaabeesabeebeesabe e bbesabeenbaesnseenseas 2934
554  Memory Map and REZISIETS. .....ccueiiiiiiiiiitieteriest ettt ettt sttt sttt ettt et eae bbbt et besae st naennens 2934
55.4.1 Control Descriptor Cursor 1 Register (DCUx_CTRLDESCCURSORI)...cc.ccocevviiniiniiniiniinieenieenieene 2992
55.4.2  Control Descriptor Cursor 2 Register (DCUx_CTRLDESCCURSOR2)......ccccevviiiniiiiiieniieiienieeieenieee 2992
55.4.3  Control Descriptor Cursor 3 Register (DCUx_CTRLDESCCURSOR3)......cccccceciriminininincnenicrereienes 2993
55.4.4  Control Descriptor Cursor 4 Register (DCUx_CTRLDESCCURSORA4)......ccccocveviriininiiniiienieieneeiene 2994
554.5  DCU4 Mode Register (DCUx_DCU_MODE).........ccccecimiiimiinieineinicinicerieeeteeeteee et 2995
55.4.6  Background Register (DCUX_BGND).......c.ccciririiiiniiniiiiiiieteieteteteste sttt sttt ettt 2997
55.47  Display Size Register (DCUX_DISP_SIZE).......cccocoiiiiiiiiiiiiienitetestete sttt 2998
55.4.8  Horizontal Sync Parameter Register (DCUX_HSYN_PARA)......cooiiiiiiiiieeeeteee e 2998
55.4.9 Vertical Sync Parameter Register (DCUX_VSYN_PARA).....cccoioiiiiiiieeeeeeeeee e 2999
55.4.10  Synchronize Polarity Register (DCUX_SYNPOL)......cccccciriiiiriiiiiiinieiieeeteieeteseeteecee et 3001
55.4.11 Threshold Register (DCUX_THRESHOLD).........cceceiiiiiiiiiniinieineinceree ettt 3002
55.4.12 Interrupt Status Register (DCUX_INT_STATUS)...coutiiiieieiiee ettt st 3003
55.4.13 Interrupt Mask Register (DCUX_INT_MASK)......cocteririiriiiiinteeeteseeteseee sttt 3005
55.4.14 COLBAR_1 Register (DCUX_COLBAR _1).....c.cceiriiiiiiinieiiieiinietnieinieeeieeeeee et 3008
55.4.15 COLBAR_2 Register (DCUX_COLBAR _2).....c.cctiiriiriiiinieiinieiinieinie ettt ettt 3009
55.4.16 COLBAR_3 Register (DCUX_COLBAR _3).....cccviiiiiiineiinieinictreinieteieteiee ettt 3009
55.4.17 COLBAR_4 Register (DCUX_COLBAR _4).......ccceciriiimiinieineinieirieiseeeiee et 3010
55.4.18 COLBAR_5 Register (DCUX_COLBAR _5)...c.ccioitiiiiiieiinieiinieitrietnie ettt ettt 3011
55.4.19 COLBAR_6 Register (DCUX_COLBAR_6).......cccetriiuimiiiinieiinieiinieinieinieieieteiee ettt et 3011
55420 COLBAR_7 Register (DCUX_COLBAR _7)...c.ccccuruiriiiiieiinieiineinieteeinteeeiee e 3012
55421 COLBAR_8 Register (DCUX_COLBAR_8)....cc.ccttuiiriiieiinieiirieiirietnie ettt ettt 3013
55.4.22 Divide Ratio Register (DCUX_DIV_RATIO)......cccoortimiiiiniiiiiieeteneeteeiteteetete ettt st 3013
55.4.23  Sign Calculation 1 Register (DCUX_SIGN_CALC_1)..cccciiiiiiiiiiiiiieeieeiteeeeee ettt 3014
55.4.24  Sign Calculation 2 Register (DCUX_SIGN_CALC_2)....ccotiiiieiereeieeie ettt 3014

Vybrid Reference Manual, Rev. 5, 06/2014

76

Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section number Title Page
55.4.25 CRC Value Register (DCUX_CRC_VAL)......ccooiiiiiiiiiiiincirereeeeeetee ettt 3015
55.4.26  Parameter Error Status 1 Register (DCUx_PARR_ERR_STATUSI)...ccceiiiiiiiiieieneeeeieeeeeeee 3015
55.4.27 Parameter Error Status 2 Register (DCUx_PARR_ERR_STATUS2)......cccccotiriiniininiiiinieienieieeeeeen 3016
55.4.28 Parameter Error Status 3 Register (DCUx_PARR_ERR_STATUS3)......coiiiriiiiierieeieniteieeee e 3017
55.4.29 Mask Parameter Error Status 1 Register (DCUx_MASK_PARR_ERR_STATUSI)...ccccocevinieniraenee. 3018
55.4.30 Mask Parameter Error Status 2 Register (DCUx_MASK_PARR_ERR_STATUS2)......cccceceveeveriencnnne. 3018
55.4.31 Mask Parameter Error Status 3 Register (DCUx_MASK_PARR_ERR_STATUS3).....ccccecvvviirieeniennnenn 3019
55.4.32 Threshold Input 1 Register (DCUx_THRESHOLD_INP_BUF _1)...ccccccceiiniiniiiniiniinceneereceeceeene 3020
55.4.33  Threshold Input 2 Register (DCUx_THRESHOLD_INP_BUF_2)......cccccceviniininiiniiiiniiicneceneeeen 3021
55.4.34 Threshold Input 3 Register (DCUx_THRESHOLD_INP_BUF_3).......cccccecviiniiiniiniineenceneeeeeeeneene 3022
55.4.35 LUMA Component Register (DCUX_LUMA_COMP)......ccccoiiiiiiiiiiieieeeeeseee ettt 3023
55.4.36 Red Chroma Components Register (DCUx_CHROMA_RED)......cc.cccceoiiiiiniininiiniiieneiicneeieseeienee 3024
55.4.37 Green Chroma Components Register (DCUx_CHROMA_GREEN).......ccccccociviiiniiiniiiiniiiiceniceeeeee 3024
55.4.38 Blue Chroma Components Register (DCUx_CHROMA_BLUE).........ccccceiiiiiiiiiieeneee e 3025
55.4.39  CRC Position Register (DCUX_CRC_POS).......cocoiiiiiiiiiiiiiieiteeetee ettt 3026
55.4.40 Layer Interpolation Enable Register (DCUx_LYR_INTPOL_EN).....ccccceootiiiiiniiiniiniiiieeeieeee e 3026
55.4.41 Layer Luminance Component Register (DCUx_LYR_LUMA_COMP)......cccevirieniiiiniieiieeneeeee 3027
55.4.42 Layer Chroma Red Register (DCUx_LYR_CHRM_RED)......c.cccccoctiniiiiiniiiiiiininieniceieeereieeeesieeeee 3028
55.4.43 Layer Chroma Green Register (DCUx_LYR_CHRM_GRN).......ccocuiriiiiniiiiiiniiiiieieeeeeeeiee e 3028
55.4.44 Layer Chroma Blue Register (DCUx_LYR_CHRM_BLUE).......ccccociiiiiiiiiiiiieeeeceeeee e 3029
55.4.45 Compression Image Size Register (DCUX_COMP_IMSIZE).......ccccocteriimiininiininiinieieneeeeseee e 3030
55.4.46 Update Mode Register (DCUx_UPDATE_MODE).........cccccccireiimiiniineineinceeeieeeeeeeieseee e 3030
55.4.47 Underrun Register (DCUX_UNDERRUN).......cccooiiiiiiiiiiiieiiee ettt st s 3031
55.4.48 Global Protection Register (DCUx_GLBL_PROTECT).......cccceiiiiiniriiiinieieeiececncee et 3032
55.4.49  Soft Lock Bit Layer 0 Register (DCUX_SFT_LCK_BIT_LO).....ccccoeeineineiniiinieiniieeeeeeeeeeseeeenes 3033
55.4.50  Soft Lock Bit Layer 1 Register (DCUx_SFT_LCK_BIT_L1)..cccocoiiiiiiiiieiieieeeieeee et 3035
55.4.51 Soft Lock Display Size Register (DCUx_SFT_LCK_DISP_SIZE).....c..cccccoviiiiiniiiiiniiiinieicneenceeeneene 3037
55.4.52  Soft Lock Hsync/Vsync Parameter Register (DCUx_SFT_LCK_HS_VS_PARA)....cccccoiirviiniiiiiiienne 3038
55.4.53  Soft Lock POL Register (DCUx_SFT_LCK _POL).....cc.ccooiiriiinieiinieinieinictrieineeeieeeeee s 3039

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 77



h o
g |

|
Section number Title Page
55.4.54  Soft Lock LO Transparency Register (DCUx_SFT_LCK_LO_TRANSP).....ccccceeveiriiiiiiiniiiieniceeeeee 3040
55.4.55 Soft Lock L1 Transparency Register (DCUx_SFT_LCK_LI_TRANSP)......ccccceiiiiiniiiiiieieeeeeeee 3041
55.4.56  Control Descriptor Ln_0 Register (DCUX_CTRLDESCLA_1)...ccceceriiiiiniiniiiieninienienienieerenieeeenieeaeae 3042
55.4.57 Control Descriptor Ln_1 Register (DCUX_CTRLDESCLA_2)...ccccutiiiiiiiiiiiiieeitenieeieesiteeieesiee e 3043
55.4.58 Control Descriptor Ln_2 Register (DCUX_CTRLDESCLZ_3)...cc.ccoiiiiiiiieitiiee et 3043
55.4.59  Control Descriptor Ln_3 Register (DCUX_CTRLDESCLA_4)...c..ccccoviiiiiniiniiieneiienieeieseereseevesieeaeae 3044
55.4.60 Control Descriptor Ln_4 Register (DCUX_CTRLDESCLA_S)...ccccutiiiiiiiiiiieieeitesieeieesteeeesee e 3046
55.4.61 Control Descriptor Ln_5 Register (DCUX_CTRLDESCLA_O)......cccevieiiiiieiiiienie e 3047
55.4.62  Control Descriptor Ln_6 Register (DCUX_CTRLDESCLA_T)...ccccectrtiriiniiniiienenienieeieneetesieeresieeae e 3048
55.4.63  Control Descriptor Ln_7 Register (DCUX_CTRLDESCLA_8)....cccueeiiiiiiiiiiiieiitenieeieereeeieeniee e 3049
55.4.64 Control Descriptor Ln_8 Register (DCUX_CTRLDESCLZ_9)...cc.ccciiiiiiiieiiiiee e 3049

55.5  FUNCHONAL DESCIIPIION. . ..eoutiiiiiiiitieieittet ettt ettt ettt et ettt et ettt eb e sbeeat e bt eate bt e st e sb e et e ebee bt ebtenbeeatesaeeneenbeas 3050
55.5.1 GTAPNIC SOUICTES. ...eeutteiiieite ettt ettt et ettt e sbt e et esut e e bt e s ateeabeessbeeabeeshteenbeessbeeabeessbeenbeesabeanseesaseenseesaseanne 3050

55.5.2  TFT LCD panel CONFIZUIAION. ......cc.uiitieiitieieetieie ettt etteie ettt ettt ee e st este s st eeeeseesbesaeesbeemeesseensesbeennenseens 3050

55.5.3  DCU4 Mode selection and background COLOT..........cocueriiiiriiiiniiienieienieieetee et 3052

55.5.4  Layer configuration and bIENAING........ccc.eeruiiiiiiiiiiiiiieeieeeee ettt st ettt et b e s sane 3053

55.5.5  HAIAWAIE CUISOL. ....euietteiieieeiieite ettt et et e et e e et e s teeaee s et eaeesaeemteebeenaeebeen b e eseenteenee st eneeeaeeneesseesesseensesneansens 3075

55.5.6  CLUT/TIIE RAM....iiiiiiiiiieiiietiieie ettt ettt ettt bbbt aens 3076

55.5.7  GamMmMA COITEOTIOM. ....euiiiiiiiititeie ettt sttt a e s e sa e b b s eaesaesnn 3078

55.5.8  Temporal DIthETINg. ... ..cceeiririiriirienietctet ettt ettt ettt ettt et b e ae bbb et sneneens 3079

55.5.9  Special DDR MOME.....c..coouiiiiiiriiiieiitiieeiteteet ettt ettt st sttt sttt st e b sttt eb bbbttt 3080
55.5.10 Run Length Encoding (RLE) MOGE........ccctiiiiiiiiiiiiiiieiiieieete ettt sttt ettt s 3080

55.6  Timing, Error and Interrupt Mana@eIMENL..........cc.eoueeruiiieiiiiieiteeiiete ettt et et et e st ete st esbesseesbeesaeabeensesbeenseeseensesseenneenee 3082
55.6.1 Synchronizing to panel frame TAte..........cc.coiiriiriiiiiiiiiice ettt 3082

55.6.2  Managing the DCU4 FIFOS and DMA QCHVILY....cccuteruieiiieniieiieeiieeieeiee sttt sttt st et sre et s esiee s 3082

55.0.3  EITOT QOIECTION. c..euiiutiiieteeiieit ettt ettt ettt e sttt e st e et e e bt e s te s bt emteeb e ea b e eb e enteeseenbeesee st emeesseentesseensesseennennnans 3085

55.6.4  INTEITUPE ENETATION. .. ceuviitieitirtieiteetteteett et ettt ettt ettt e e st e et e s bt e e sbtesb e e bt esb e e bt et e ebe et e eseenbeebtesbeenbesbeensenbeas 3085

55.7  REZISIET PTOLECTION. .. .eeuuieeutieiieettentte et e ettt et e sttt et e e sttt ebeesuteeabeessbeeabeesabeeaseesateenseesateeabeeeabeeabeesabeenseesateenseeanbeenbaesnbeenseas 3087
55.7.1 OPETALION OF SCHEIIIC. .....cueiiiiiiieiieite ettt ettt ettt ettt e e s bt et e e bt et e eb e e bt es e e bt esee st eneeeneeeesaeeaeenean 3087

Vybrid Reference Manual, Rev. 5, 06/2014
78 Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
55.7.2 LSt Of PrOLECIEA TEZISTETS. .eeuueirutietieiitieitie ettt et eit e et e et e bt e st e b ee sttt e bt e satesbeesabeeabeesabeenbeesbbeenbeenseesnbeesanesans 3087
55.8  SAFELY IMOE. ...ttt ettt ettt et ettt e h et e a bt a e e bt st e ehe et e e bt e et e bt e ate bt en b e ekt enbeeh e e bt ene e bt entenbeeneenns 3088
55.8.1 CRC AT DESCIIPION. ...cutitiiieititteite ettt ettt et sb et s b e e et sbt e bt sbt e b eitenbe et e nbeenee 3090
55.9  DCUA INTHAIZALION. c....vinieiiieiirieiieteetetet ettt b e bbbt ae e b e s e ne e 3092
Chapter 56
LCD Driver (LCD64F6B)
56.1 LCD Driver (LCDOAEFOB).........cooiiiiieiiieeeeeeee ettt sttt ettt 3095
56.2  Information SPecific t0 ThiS DEVICE.....c.ccciriririiriiriiiieicic ettt ettt sttt s 3095
56.2.1  Number of Front and Back Planes..............cccooiviiiiiiiniiiiiiiiiiiiiiiicneeeseeee e 3095
56.2.2  LCD ClOCK SEIECTIOM. ....ccuiiiiiiiiiiiiiiiiiiiciiieci e sttt 3095
56.2.3  Settings during STANDBY MOGE........ccoociiimiriniiiintenticeeetet ettt sttt 3096
563 INETOQUCTION. c..c.uiiiiiiiiiieet ettt et et b et bbb bt et a et et ea e ea e e bt eaeebe b sae et e saesnens 3096
56.3.1 OVEIVIBW. ...ttt s ettt et s e ea e b e b sa e b b saesaeaenns 3096
56.3.2  BIOCK DIAZIAIM...c.eiuiiiiiiiiiiiiieiiiiietett ettt ettt ettt st et b e sttt e ettt et ettt eae e 3097
56.3.3  FRALUIES ..ottt e a bbb a e ettt et ettt eae e 3097
56.3.4  MOAES OF OPETALION.....ccuiiiiieiieiitierite ettt ettt st et sat e stt e et e e bt e e bt e bt e sabeebteeat e e steeabe e baeenbeebeesabeenseenases 3098
56.4  External SigNal DESCIIPIION. ....couirtitiieieiieieteiteitett ettt sttt ettt ettt ettt ettt st st b b sttt eee e e st et eneebeeaeeueas 3099
56.4.1 Detailed Signal DESCIIPIONS. ......coutitiriiiiriienteiitertc ettt ettt sttt sttt st sae et sbe e sbeeanenieens 3099
56.5 Memory Map and REZISIETS. .....ueeruiiriieriiieiieiite ettt ettt ettt ettt et e st e e atesab e e bt e eabe e beesabeenbeesabeeseesaseenbeesaneenne 3099
56.5.1 LCD Control Register (LCD_LCDCR).....c..ooiiiiiieitiieie ettt ettt st 3100
56.5.2  LCD Prescaler Control Register (LCD_LCDPCR).....cc.cocoiiiiiniiiiiiiieiieneeteieeeieeesieee et 3102
56.5.3 LCD Contrast Control Register (LCD_LCDCCR)....ccc.uiiiiiiiiiiieiieeiiesiieeitesee ettt sttt 3103
56.5.4  LCD Frontplane Enable Register O (LCD_ENFPRO)......cc.cciiiiiiiiiiieieeeee e 3103
56.5.5  LCD Frontplane Enable Register 1| (LCD_ENFPR).....ccccoooiiiiiiiiiiiiiiiniiiicicecceeseeee e 3104
56.5.6 LCDRAM (Location 0) (LCD_LCDRAMO)........cceiiiiiriiiniiieieieieiete ettt 3104
56.5.7  LCDRAM Location 1 (LCD_LCDRAMI)....c.cccciiiiriiiriiieieietiietet ettt 3105
56.5.8  LCDRAM Location 2 (LCD_LCDRAM2)........cccotimiiitiieiiieiinetntetnietstetstetsiet et ses et naens 3106
56.5.9 LCDRAM Location 3 (LCD_LCDRAM3)......c.ccooiiiiiriiieiiieiieeieeeiesiee sttt 3106
56.5.10 LCDRAM Location 4 (LCD_LCDRAMA)........ccortimiiiiiieiinieiineeitsteitsieiestee sttt ettt 3107

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 79



h o
g |

|
Section number Title Page
56.5.11 LCDRAM Location 5 (LCD_LCDRAMS)........ccoiiiiiiiieiiieiieitseeieteieseetsiee et 3108
56.5.12 LCDRAM Location 6 (LCD_LCDRAMO)........ccotimiiriiieiiieiinieitniei sttt ettt 3108
56.5.13 LCDRAM Location 7 (LCD_LCDRAMT).....cc.ccuviimiiiiiiiinieinetneetstetsteetste ettt saens 3109
56.5.14 LCDRAM Location 8 (LCD_LCDRAMS)........ccooioiiiiriiieiiieiieeiteeeieereieseeesiee e 3110
56.5.15 LCDRAM Location 9 (LCD_LCDRAMY)........ccoriiiiiiiiiiniiieiinieitseei sttt 3110

56.6  FUNCHONAL DESCIIPIION. .. .eutiiiiitiitieieittet ettt ettt ettt ettt ettt et s bt eb b sbeeat e bt eate e bt este s bt et e ebee bt ebtesbeeatesbeensenbeas 3111
56.6.1 Frontplane, Backplane, and LCD System During ReSet.........cccevueeriiiiiiniiiiieiieiiieieceeeeieesee e 3111

56.6.2  LCD Clock and Frame FIEQUENCY .........cooiiiiiiiiieieeiietieie ettt ettt ee et s et eaeenaeenees 3111
56.6.3  CONrast AJUSIIMICNL. ......ooueiuiiriiiiieiieie ittt ettt ettt ettt ettt eb et ebtesaeebtenbe et e sbeesbesbeeabesbe et e ebeenbeebeenbeenee 3112
56.60.4 LCD RAM....ooiiiiiiieee ettt 3114
56.6.5  LCD Driver System Enable and Frontplane Enable Sequencing............ccocceveeierinienieienieieeceeecee e 3114
56.6.6  LCD Driver Backplane RemappPing.......c..cccueeeeruieiiriiiineiieiteesitetesit ettt ettt 3114
56.6.7  LCD Bias and Modes Of OPETatiOn.......ccuteruiieiiiriieiieeiiesttesitesteesiteeteesttesbeeieesiteesatesaseesbeesaseebeesaseenseenas 3116

56.6.8  Operation in POWer Saving MOMES........ccuovuieiiiieii ettt ettt sbe e sbeeete b eeesaeens 3117

56.6.9  Other POWET SAVINZ...c..eeouiiiiiiiiiirieiienitete ettt ettt ettt st ettt sbeeat e bt et esb e ea e sbe et e sb e e bt eaeenaeenees 3118
56.0.10  INEEITUPDES. .eeeutieiteeitteitte ettt et ettt et e et e e s bt e eabe e bt e eabeeabeesabeesbeesateeabeeeateeabeeeabeeabeesabeenbeessseenbeenseeenbeenanesnbeas 3120

56.7  LCD Waveform EXAMPIES........ccueeieitieiiiieieetieie ettt ettt ettt et e st e et e eat e ae s et esbe e st eabeeseeabeensesbeenseeseensesneeneeenee 3121
56.7.1 1/1 Duty Multiplexed with 1/1 Bias MOGE.........ccocueuirieimieinieinieinicinieieee ettt 3121

56.7.2 1/2 Duty Multiplexed with 1/2 BiaS MOGE.....c...ceriiiiiiiiiiiieiie ettt ettt sttt st e s s 3122

56.7.3 1/2 Duty Multiplexed with 1/3 Bias MOG@.......cc.eeitiiiiriieiiiieieeitee ettt 3123

56.7.4 1/3 Duty multiplexed with 1/3 Bias MOdE.........cc.coouiriiiiiiniiiiiiiiiiieeneeeseeeeeee et 3124

56.7.5 1/4 Duty multiplexed with 1/3 Bias MOAE.......ccceeriiiriiiiiiiiiiiiesieeitee ettt st 3125

56.7.6 1/5 Duty multiplexed With 1/3 Bias.......ccceoiiieriiieieeieeeie ettt ettt sae e 3126

56.7.7 1/6 Duty multiplexed with 1/3 Bias MOME.........cc.coouiriiriiiniiiiiiiiiiecceeseee ettt 3127

56.8  Initialization INfOrMAtiON...........ccoiiiiiiiiiiiiiiii et 3128

Chapter 57
Video-In VIU3
ST.1 INEEOQUCTION. ...ttt s s e et a e b e neeb e s nesae s 3131
57.2  FALUIES. c..eeteeuteteete ettt ettt ettt ettt et e ettt e e bt e e e e bt em e e bt em et eh e emt e ea e et e ea e e bt em e e eheea e e eb e ea e e bt ea b e eh e en b e eh e enteeh e e bt en e e bt entenbeeneeans 3131
Vybrid Reference Manual, Rev. 5, 06/2014
80 Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
57.3  Video INput Si@Nnal MAapPPINg........oocueeiiiiiiiiie ittt ettt ettt st e st e et e s bt e e bt e bt e sabeesbtesabeesabesabeesbaesnseenseean 3132
57.4 Memory map and re@ister defINItION. .......cc.iiiiiiiiiee ettt ettt sttt se et e st ebe e bt et e e s et e esteseeneeneeenee 3133
57.4.1 Status And Configuration Register (VIU3_SCR).......ccoceriiriiiininienieieieeeieeeeeee ettt 3135
57.4.2 Luminance Coefficients For Red, Green And Blue Matrix (VIU3_LUMA_COMP)..........ccevvvverreeeecnnnen.. 3138
57.4.3 Chroma Coefficients For Red Matrix (VIU3_CHROMA_RED).......cccccooiiiiiiiiiiiieeeeeeeee e 3139
57.4.4 Chroma Coefficients For Green Matrix (VIU3_CHROMA_GREEN)..........cccooeiiiiiiiiiieeieeeeeeeee e 3140
57.4.5 Chroma Coefficients For Blue Matrix (VIU3_CHROMA_BLUE)........ccccooviiiiiiiiiiiieeee e 3140
57.4.6 Base Address Of Every Field/Frame Of Picture In Memory (VIU3_DMA_ADDR).........cccceecerririnnnnnen. 3141
57.4.7 Horizontal DMA Increment (VIU3_DMA_INQC).....ccoouiiiiiiiieiie et e 3141
57.4.8 Input Video Pixel and Line Count (VIU3_INVSZ)....cccuiiiiiiiiiieiieeitesit ettt sttt 3142
57.4.9  High IPM Request Priority Alarm (VIU3_HPRALRM).......cccccoectiiriminininiinienenccieececreeeeeeee e 3142
57.4.10 Programable Alpha Value (VIU3_ALPHA).......cccoiiiiiiiiinieceseeeteeettee ettt 3143
57.4.11 Down Scaling Factor In Horizontal Direction (VIU3_HFACTOR).....c..ccccotiriiiriiiniiiiieniceieeee e 3143
57.4.12 Down Scaling Factor In Vertical Direction (VIU3_VFACTOR)......c.ccceeiiriiiiiiinieeneee e 3143
57.4.13 Down Scaling Destination Pixel and Line Count (VIU3_VID_SIZE)......ccccccccovtiniriininiininienieieneeeee 3144
57.4.14 B/C Adjust Look-up-table Current Address (VIU3_LUT_ADDR)......ccccootirieriiiinieniteieeieeee e 3144
57.4.15 B/C Adjust Look-up-table Data Entry (VIU3_LUT_DATA)...cccoeiiiieieieieeee et 3145
57.4.16 Extended Configuration Register (VIU3_EXT_CONFIG)......cc.cccteririiniriiiniiiineenicneeniesteseeeesieene e 3145
57.4.17 Red, Green and Blue Coefficients for Luminance component (VIU3_RGB_Y).....cccccevvvviviinieinienneennen. 3147
57.4.18 Red, Green and Blue Coefficients for Chroma U component (VIU3_RGB_U)........ccccciviiiiniiniiiennnn. 3148
57.4.19 Red, Green and Blue Coefficients for Chroma V component (VIU3_RGB_V)......ccccceviniivinincnncncnne. 3148
57.5  FUNCHONAL DESCIIPUON. .. utiiiieiitieiiieeitteeite ettt ettt ettt e sttt e bt e e bt e bt e sab e e satesab e e bt e ease e beesabeenbeesabeeseesabeenseesnseenne 3149
57.5.1 INPUE FOIMALS ... st st s s e 3149
5752  INPUL SYNCHIOMIZET . c..ccuiiiiiiiiiiiriteteriteteet ettt ettt et st e e e bbbttt e b e bt e s bt eatesae e et sbeenaesbeenbesanenbeas 3152
57.5.3  DECOAET ...ttt bbbt 3152
5T.5:4  SCAIING....eenteteeeeteteet ettt ettt et ettt ettt a ettt ettt e bt et ehe e beeh e e beehe e bt en s e teenteteeneenaeenee 3152
57.5.5  Brightness and Contrast AQJUST.......cc.coueuirieriiriiniiieneeerie ettt ettt ettt sbe e e bt eaesbeebesanens 3154
57.5.6 YUV t0 RGB CONVETISION. ....ccuoiuiiiiiiiiiiiiiiiiiii ittt st s 3155

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 81



h o
g |

|
Section number Title Page
57.5.7  Round and DIther..........coccoiiiiiiiiiiiiiiiiii e 3155
57.5.8  OULPUL FOIMALET. ....c.uiiiiitieiiitiete ettt ettt ettt e e st e b e e s e bt e st et e ese e bt ene e bt eneesaeeneesseeneesaeennennean 3156
57.5.9  High Priority ALAIM......ccouiiiiiiiiiiieiieiteeeit ettt ettt sttt ettt e bbb s bt et ebe et e ebeenae e 3157
57.5.10  DMA and De-INerlaCe..........cciviiiiiiiiiiiiiiiiiiiici e e 3157
R T B 3 4 () T OO SRTRSPR 3159
57.6 Initialization/Application INFOIMAtION. ......cccueiiiiiiiiierieteet ettt ettt sttt 3160
57.6.1 Initialization INfOrmMAation............ccocoiiiiiiiiiiiii s 3160

57.6.2  Application INfOrMALION. ........eeiiiiiiieiteee ettt ettt ettt st e b e s bt e be s bt et e ese e teeseenbeeneeneeenee 3161

Chapter 58
Timing Controller TCON

oL T B Vi (0T L1 17 5 (o) 3 OSSOSO 3163
S8.1LT  FRALUIES ..ottt bbb ettt ettt eae e 3163
S58.1.2  MOAES Of OPETALION.....ceuuiiiutieiieeitterite ettt ettt st et st e sbt e et e e s bt e et e e bt e sabeebeeeab e e stesabeenbaeenseenbeesabeenseenars 3163
58.2 Memory map and re@ister defINItION. .......ccuiiieiieiieie ettt et et st et sae et e st e b e bt et e ese et e es e e te e st e e enee 3163
58.2.1 TCON control]l register (TCONX_CTRLIL)....cc.coctiiiiiiiniiiinieieitee ettt 3168
58.2.2  Bit map control register (TCONX_BMOC)......cccuoiiuiiiiiiiiiiieiitenie ettt ettt st e st 3170

58.2.3  Comparator configure register (TCONX_COMP).....cc.coouiiiiriiiieiiiieeeee ettt 3171

58.2.4  Comparator compare value mask register (TCONx_COMPr_MSK).......cccceriiriiiniininininiinenieneeienene 3171
58.2.5 Pulse configure register (TCONX_PULSE)........cooiitiiiiiitiieeeeteeeete ettt 3172
58.2.6 Pulse compare value mask register (TCONx_PULSEn_MSK)......cccoiiiiiiiiiiieeeeeeeee e 3173
58.2.7 Function control register (TCONX_SIMX).....cccertiririiriiienieiienieeitesteete sttt sttt sinens 3174
58.2.8 TCON output mux control low (TCONX_OMUX_LOW)......coiiiiiiiiiniiiieeiterteeieeite et 3175
58.2.9 TCON output mux control high (TCONx_OMUX_HIGH)......ccceeoeiiiiiiiiinieeceecee e 3176
58.2.10  TCON look up table (TCONX_LUT)...c.ccooeiriirieinieinieinictnc ettt 3178
58.2.11 TCON control2 register (TCONX_CTRL2)....cccccootiiiiiiiieiieeieerie ettt ettt ettt 3178

Vybrid Reference Manual, Rev. 5, 06/2014
82 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section number Title Page
58.3  FUNCHONAL DESCIIPHON. .. .ttiiieiiiieriieeitterite ettt ettt ettt e st et e e bt e e bt e bt e sab e e satesab e e bteeaseeabeesabeenbeesabeenstesaseenbeesaneenne 3178

58.3.1  MOAES OF OPETALION. .....cueeuiemieiieiieiietietiete sttt ettt ettt ettt ettt sttt b e st st b b e ettt eaeeateatebeeueebesbesaenes 3179
58.3.2  Timing SIZNAl GENMETALOT . ..c.eevuiiiiriiiiiriieterit ettt ettt ettt ettt et b et sb et eate bt ee e sb e ea b e sbe et e ebee bt sbeenaeenees 3180
58.3.3 Bit Mapping Control (BIMO).....cc..eiiiiiiiiiiiiiiecie ettt ettt sttt et s bt e bt e sabe e bt e sabeessaesatean 3184
58.3.4  Clock/Data SKEW AQJUSTINEIL. .. .ccueitiiiietieitietieteette et et et ete st estesttesteestesbeeseesbeeneeeseensesseeseeseenbesneensesnsensean 3187
58.4 Initialization/Application INFOIMAtION. ......cccueiiiiiiriiiiirieet ettt ettt st sbe e 3187
58.4.1  TCON INItIAHZAON. ....c.eviiiiiiieiiieieiet ettt ene s 3188
Chapter 59
Run Length Encoding Decoder RLE_DEC
59,1 INEFOQUCTION. ...ttt s et st b et b e b s sa e 3189
59.1.1 O VBIVIBW ...eteuteeetett ettt et et et et e bt e et e bt e st e bt em e e bt ea b e eh e em s e eseem et es e e bt emeeeeeemeeebeemseebeembeebeenbeeneenbeenee et eneeeneensenes 3190
59,12 FRALUIES ..ottt ettt e h e e h e a ettt ettt et eae e 3191
59.1.3 RLE_DEC MOdESs Of OPETALION......cc.uiiriiiiiiiriieiiieniteeieesite ettt et et et e site et e siae e bt e satesabeesabesbeessseeseenanes 3191
59.2  External SigNal DESCIIPIION. ....couirtitiieiiieieteitettett ettt sttt ettt ettt ettt ettt s bt st b b sa et et ee e e et et eueebeeaeeueas 3192
59.3  Interrupt and DMA RequUESt STZNAIS......ccueiiiriiiiiitiiiiiieeettete ettt ettt sttt sttt st sbe st e s enaesbeas 3192
59.4 Memory map and re@iSter AeTINItION. ... ..cevuiiitiiiieeiteiteet ettt ettt et e st et e st e e bt esbbeebeesateebeesaeesanes 3192
59.4.1 Module Configuration Register (RLE_DEC_MOCR).......ccccooiiiiiiiiiiiet et 3193
59.4.2  Image Configuration Register (RLE_DEC_ICR)......ccccoiiiiiiiiiiniiiiiniiieneectee sttt 3194
59.4.3 Compressed Image Size Register (RLE_DEC_CISR)......ccccuoiiiiiiiiiiiiiiiiieeecteteeeete et 3195
59.44  Decompressed Image Co-ordinates register (RLE_DEC_DICR).....cc.ccccoeviinineiiinienieiiiiieeeencseeieneene 3195
59.4.5 Status Register (RLE_DEC_SR)......cociiiiiiiiiiiiieeeee ettt ettt ettt st 3196
59.4.6  Interrupt Request Status Register (RLE_DEC_ISR)....ccc.coiiiiiiiiiiiiiiieieeeeee e 3197
59.4.7  Interrupt Request Enable Register (RLE_DEC_RIER).........ccccoceiiiiiiniiniiiiiiiiiininineeeneseeeeeeeeeenen 3198
59.4.8 Start Pixel Co-ordinate Register of Image (RLE_DEC_SPCR).....cc.ccccooviiiiniiniriiniiienecicneeeseeeeieenne 3199
59.4.9  End Pixel Co-ordinate Register of Image (RLE_DEC_EPCR)........cccccoiiiiiiiiniiiiiiiecieeieeieeee e 3199
59.4.10 Crossbar Switch Bus Register Memory Map..........cocouevieieiiiiieiiiienieetesiese ettt 3200
59.4.11 Crossbar switch memory map deSCIIPLIONS. ...c..cc.vertieiiriieiiniietenteete ettt ettt ettt ettt ebee e 3200
59.5  FUNCHONAL DESCIIPUON. .. .ttitiiiitieiieeitteeite ettt ettt ettt et e bt et e bt e e bt e bt e sab e e satesat e e bt e ease e beesabeenbeesabeestesaseenbbesnneenne 3202
59.5.1 RLE enCOdING FOIMAL.....c.iitiitiitirtitiieieteteiet ettt sttt ettt ettt et eb e s st besne e nen 3202

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 83



h o
g |

|
Section number Title Page
59.5.2  RLE AECOMING PIOCESS. c...etiutteiieritieriteeitenite et eritestee st e sateestteeabe e btesabeesbeesabeesstesabeesstesabeenbaesnseebeesabeenseenases 3203
59.5.3  Image coordinates' EXAMPIE.........ccceeuiruiriirtirtirientetetetee ettt ettt ettt sttt st ettt eae et be e seeanen 3204
59.5.4  MOAES OF OPCIATION. c..cutiuiiiiiitiiierttete ettt ettt ettt ettt ettt e st sbtenae s bt e bt sabe s bt esb e bt eabesbeeateebeenteebeenbeenee 3205
59.5.5  NOIMMAL MOGE.....c.ooiiiiiiiiiiiiiiicc e e 3205
59.5.6  POWET SAVING FEALUIES.........eouirtiiiiiiititeieetetet ettt ettt ettt ettt ettt ae et be b et saenaens 3205
Chapter 60
2D Graphics Processing Unit (GPU2D)

(L0 B O ) 7 12O TP USRS 3207
60.2  GPU2D BIOCK DIAZIAML....c..iiiiiiiiiiiiiiieeieete ittt ettt ettt et a e et b e et s bt et s bt et e sb e et e et e bt ebte bt estenaeenees 3207
00.2.1 V2D GPUL .ot 3207

0.3 GPU2ZD FEALUIES. ......ceutieuietieiieeteete ettt ettt ettt ettt et e et e et ea e et e ea e e eae e bt e st e bt e mtesbeemeeebeemteebeembeeseenseeseenseeneenseeneenaeeneas 3208
60.3.1 V2D GPU SHIUCHUIE......eiiiieiiiieiieit ettt st sttt ettt eaeebesaesaea 3208
60.4  GPU2D OPERATIONS.......ooiiiiietnteeree ettt ettt ettt s e s e s s nenis 3209
60.4.1 V2D GPU OPEIALIONS......ueuiiiiiietietirtentieteste sttt ettt et ettt a e ebe et s b et st be st et et e s et eseeaseaeebeebeebesaeesenbenee 3209
600.4.2 V2D GPU OPEIALIONS. ....ueveemtiitentieitetieiteettettesteetestt et satetesbt e bt ee b et e et tesbeestesbeestesbeetesstenbeestesbeeasenbeennenbeens 3209
60.4.3 DEDUZ SUPPOTL... ettt ettt ettt et e bt et esabeeab e e s st e eabe e st e eabeeeabeeabeesabeeabeesaseenseenareen 3212
00.4.4  TIEETTUPE....eiteeiteetiete et ettt ettt ettt et e st e et e e bt e teeb e emteeb e am bt es e e bt eaeeeaeemeeebeemeesaeemseeheenbeebeenseeseenteeseenseeneeseenes 3212
60.5 GPU2D Memory Map/Register DefiNitiON. .......cc.coeeriiiiiiiiiiieiicieeieicetesee ettt ettt 3212
60.5.1 Clock Control Register (GPU2D_AQHiICIOCKCONIIOL)......ccvteiiiiiiiiiieiiieriieeieerieeieeite et 3215

60.5.2 Idle Status Register (GPU2D_AQHIIAIE).......cc.eeiiiiieiieiieie ettt s 3217

60.5.3  AXI Configuration Register (GPU2D_AQAXICONTIZ).....ccueruiriirieniiriiniieienieeiesieee et 3218
60.5.4 AXI Status Register (GPU2D_AQAXISTAIUS)....eerutieiieriieeiieniie ettt et site ettt et sitesbeesibesabeesisesseenaees 3219
60.5.5  Interrupt Acknowledge Register (GPU2D_AQIntrAcknowledge).........cccecveeeeeirinininencnienienenicieienns 3219

60.5.6 Interrupt Enable Register (GPU2D_AQINIrENDI)........ooiiviiiiiiiiiiiiiiiicicceceeceee e 3220

60.5.7 Identification Register (GPU2D_AQIAENL).....cccuiriiiiiiiiiieieiieeriteeitesite ettt sttt e 3220

60.5.8 Features Register (GPU2D _FEATUIES).....c..eeuieuiriieiieienit ettt sttt ettt ettt et sae et see et seeeaesaean 3222

60.5.9  Chip Identification Register (GPU2D_Chipld).........ccoceriiririiiiiiiiiiieniecieeecceeee et 3226
60.5.10  Chip Revision Register (GPU2D_ChiPREV)......cccuiiiiiiiiiiieiieeiteriie ettt ettt sttt sttt 3227
60.5.11 Chip Release Date Register (GPU2D_ChipDate).........cceeruieieriirierieierie ettt 3227

Vybrid Reference Manual, Rev. 5, 06/2014
84 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section number Title Page
60.5.12  Chip Release Time Register (GPU2D_ChipTime)........ccerueeriiiriiiiiienieiiienieeiee sttt 3228
60.5.13  Chip Customer Register (GPU2D_ChipCUSIOMET).........couteuiruierieriienieeiieniesiienieeitenteeeeeseeeneesteeseeseeeneesaeenees 3228
60.5.14  Minor Features Register 0 (GPU2D_MinorFeatures0)...........cccerieririiniiiineiienieeienieeiesieeeeeeee e 3229
60.5.15 Cache Control Register (GPU2D_CacheCONtrol)........c.cevuiiieeriiiiieniieiieeniieeieeste ettt s sre e 3233
60.5.16 Reset Mem Counters Register (GPU2D_ResetMemCOUNLEIS)........cceeruerieriirieniieieniieeeeeeeieeeceneeeeeeneeenees 3234
60.5.17 Read Count Register (GPU2D_TOtalR@adSs)........cceruiruirieriiiiiiiiiieniieieeitete ettt ettt 3234
60.5.18  Write Count Register (GPU2D_TOtalWTIES)......eevuiruieiiiiiieiie ettt sttt et ettt 3235
60.5.19  Chip Specification Register (GPU2D_CRIPSPECS)......ccceriririririinienieniiteienieeereteeeieee e s neens 3235
60.5.20 Write Data Count Register (GPU2D_TotalWrite BUrSts).......cccoerieriiiiiniiiinieiineenieeeenieeiesieeie e 3236
60.5.21 Write REQ Count Register (GPU2D_TotalWIiteREGS)......eevueeruiiiiieniiiiiieriieeieerteeieeite e 3237
60.5.22 Total WLAST Count Register (GPU2D_TotalWriteLasts).......cceererierierieriieieiieiese e 3237
60.5.23 Total Read Data Count Register (GPU2D_TotalReadBursts)..........ccceeverierienieniininriinieneneeneneeneseenene 3238
60.5.24  Total Read REQ Count Register (GPU2D_TotalReadReqs)......cccveervieriiiniiiniiiiienieeieerieeieesiee e 3238
60.5.25 Total RLAST Count Register (GPU2D_TotalReadLasts)........cccveruerieriirienieeiieniieieneeeie e 3239
60.5.26  General Purpose Register 0 (GPU2D_GPOUL0).....c..coouirieriiriiriiniiiieienieeteeieete ettt 3239
60.5.27  General Purpose Register 1 (GPUZ2D_GPOULL)....cccuiiiiiiiiiiiiiit ettt ettt sttt 3240
60.5.28  General Purpose Register 2 (GPU2D_GPOUL2)......c.coruiiiiiiiiiiiieieieeiesteeie ettt st eeeseene 3240
60.5.29  AXI Control Register (GPU2D_AXICONLIOL)...c...ccutriiriiiiiniiiiinieeit ittt 3240
60.5.30 Minor Features Register 1 (GPU2D_MinorFeatures]).......c.c.eovieriiiniiniiiiienieeieeseeeieeseee e 3242
60.5.31 Total Cycle Counter Register (GPU2D_TOotalCYCIEs).......evueerieriieiiniieieeiieieeiiesie ettt 3244
60.5.32 Total Idle Cycle Register (GPU2D_TotalldIECYIEs).....c.eoviriiriiniiniiniiiiinieieieeicsteseeitee et 3244
60.5.33  Chip Specification Register (GPU2D_ChipSPECS2).....ceiiiiriiiriiiiierieiiie sttt sttt sttt s 3245
60.5.34  Power Control Register (GPU2D_ModulePoWerControls)..........c.uereeierieeienieeienieeieeieenee e see e sie e 3245
60.5.35 Power Level Register (GPU2D_ModulePowerModuleControl)..........c.cceoerierienienienienienienienienieeeeneenes 3247
60.5.36  Power Status Register (GPU2D_ModulePowerModuleStatus)..........cocueeiierierrieeniienieenieeieeseeeiee e 3249
Chapter 61
Video subsystem
61,1 INErOQUCTION. ...c..iiiiiiiiiicic e st a e b b s a e 3253
61.2  EXternal SIZNAl deSCIIPIION. ...c..eeuiiuietietiett ettt ettt ettt ettt ettt et es e eb e e st e et e et e es e e bt eaeenbeeseeabeemeeabeenseabeenseeseenseeneeneenee 3254
Vybrid Reference Manual, Rev. 5, 06/2014
Freescale Semiconductor, Inc. 85



h o
g |

Section number Title Page
61.3  Analog fTONt €NA (AFE)......coiiiiiii ettt ettt bttt b e et e e b e st b e e sab e bt e et e e beesabeeaeas 3254
61.3.1 ATFE FRATUTES. ...ttt ettt ettt ettt e e e b et e e bt e bt e st et e e st et e en e e eseeneesaeenaesseenbeemeenbeeseebeennenteans 3255
61.4  AFE mMemory mMap aNd TEZISTETS. ....eoueitiriietiriietietteteettente et st et st ettt et sbe et e st e esbe e bt et eebeesbeebeebeebee bt eatesaeestenbeenaenueas 3256
61.4.1  MiSC. ID (AFE_MISC_ID).....cciiiiiiiiiiiiiiieieeeeeetee et 3257
61.4.2 Power Down Buffers (AFE_PDBUF)........c..ooioiiiiii e 3258
61.4.3 Software Reset (AFE_SWRST)......ooiii ettt e e e e e e ete e e staeeeaseeeaes 3259
61.4.4  Band Gap (AFE_BGREG)......cccccoiiiiiiiiiiine ettt 3260
61.4.5  Accessar ID (AFE_ACCESSAR ID)....c.cotiriirieinieinieinieistetet ettt ettt 3260
61.4.6 Power Down ADC (AFE_PDADQ).........ooiiiiiieiie ettt ettt et e s e e ets e e eeaseeeeasaeans 3261
61.4.7  Power Down SAR High (AFE_PDSARH)......ccoccoiiiiiiiiiiiecct e 3262
61.4.8 Power Down SAR LOW (AFE_PDSARL).......oooiiiiioe e e 3262
61.49 Power Down ADC Ref. High (AFE_PDADCREFH)........ccceitiiiiiiiniiieiteeeeesteeee e e 3263
61.4.10 Power Down ADC Ref. Low (AFE_PDADCRFL).......ccccooiiiiiiiiiiireceeeeeeeeeeieeee e 3263
61.4.11  ADC Gain (AFE_ADCGN).....ccoctriiiirieiieirteiet ettt ettt sa ettt ettt bbbttt ettt beneenes 3264
61.4.12 ADC Ref Trim Low (AFE_REFTRIML)......ccccertiiiniiiniiiniinicntctnctnteestcee ettt 3264
61.4.13 ADC Ref Trim High (AFE_REFTRIMH)......cc.cccoiiiiiiiiiieiicicteceee e 3265
61.4.14 Delay Loop Calculated Data (AFE_DLYALG).....cceertiiiiiieiieieeeete ettt 3266
61.4.15 Clamp DAC Trim (AFE_DACAMP).......ciiiiieieirteine ettt 3266
61.4.16 Clamp DAC Data (AFE_CLMPDAT).......cccctiiiiiieiineineeseetreee ettt 3267
61.4.17 Clamp DAC Control (AFE_CLMPAMP).....c.cocoiiiiiiiiiiieiieinetre ettt 3268
61.4.18  Clamp Control (AFE_CLAMP).......cotiiiiiiieiete ettt ettt st st e 3269
61.4.19 Input Buffer (AFE_INPBUF)........ccocoiiiiiiiecceee ettt 3270
61.4.20 Analog Input Filter (AFE_INPELT).....c.cooioiiiiitiiitiieteet ettt 3271
61.4.21 ADC Digital Gain (AFE_ADCDGN)........ccvtoimiiiiiiieiinietintettnteitstetstetsteeteie ettt es ettt enes 3273
61.4.22  Off-Chip Drive (AFE_OFFDRV).....c.ccitiiiiiiiiieicincneeeee ettt 3273
61.4.23  ACC ID (AFE_ACC _ID)...ctitiiiiiiieiiieteteieeett ettt ettt ettt ettt ettt 3274
61.4.24 ADC Sample Acquisition (AFE_ASAREG).......ccccootiiiiiiiiiiiieteeeestt ettt 3275
61.4.25 ADC Sample Compensation (AFE_ASCREG)........cccctiriiiiiiiiiiiiieeiee ettt e 3276
61.4.26 Block Level Control Register (AFE_BLCREG).......cccoiiiiiiiiiiieit et 3277

Vybrid Reference Manual, Rev. 5, 06/2014

86

Freescale Semiconductor, Inc.



h o
g |

Section number Title Page
61.4.27 ADC Operation Controller 0 (AFE_AOCREGO).........ccccttiiiiiiiniiiiienie ettt 3278
1.5 VIO AECOMET.......eeeieitieiiettei ettt ettt ettt ettt et b e e ekt e e e e bt ea et eh e et e ea e e bt emeesbeemeeabeemte bt enteebeenteeseenseenee st eneenaeeneas 3278
61.5.1 Video deCOART fRALUIES. .......cuviuiiiiiiiiiiiiiitietiee ettt s e 3279
61.6 Video decoder memOry MapP ANd TEZISTETS. ....veeruiertieriieeieeitieeteerite et e st e et e sbte et e esbte s bt esate s bt e ssbeenbeesbteenbeenseesabeesaeesases 3279
61.6.1 2D Comb Filter Control 1 (VDEC_CFC).....ccoiiriiiiiiiieiinieirieinietresieee ettt 3281
61.6.2  Burst Gate (VDEC_BRSTGT)....cc.ciriiriiiieinieirieineeteetet ettt ettt 3282
61.6.3 Horizontal Position (VDEC_HZPOS)........u e e et e et e e e e e eataaeeeeeenans 3282
61.6.4 Vertical Position (VDEC_VRTPOS).......ooo ettt eeaa e e 3283
61.6.5  Output Conditioning and HV Shift (VDEC_HVSHET).......ccciiiniiiiniiiiititeeeteeeeeeeseeeseeie e 3283
61.6.6  HSync Ignore Start (VDEC_HSIGS)......ooiiiiieiee ettt ettt st 3284
61.6.7  HSync Ignore End (VDEC_HSIGE)......c.ooiiiiiiitiet ettt ettt 3285
61.6.8  VSync Control 1 (VDEC_VSCONT)..c.cciriiiiiiiiiieiieientetnetseeenet ettt ettt et ettt 3285
61.6.9  VSync Control 2 (VDEC_VSCON2).....c.coceiriiiiieiinieiereeeneee sttt 3287
61.6.10 Y/C Delay and Chroma Debug (VDEC_YCDEL)......cccooiiiiiiiiet et 3288
61.6.11  After Clamp (VDEC_AFTCLP).....ccooioiiiiiiiiinteerieeneese ettt sttt 3289
61.6.12 DC Offset (VDEC_DCOEF).........ccooiiiiiiiiiiiieiieceeeeeee ettt 3290
61.6.13 Chroma Swap, Invert, and Debug (VDEC_CSID)......cctioiiiiaiiiieitiiee ettt 3291
61.6.14  Cb Gain (VDEC_CBGN)....couioiiiiiiiieiicirctrtetrtet ettt ettt ettt ettt ness 3292
61.6.15  Cr Gain (VDEC_CRGN).....cc.coiiiiiiiiiiiniiieieteeete ettt s 3292
61.6.16  Contrast (VDEC_CINTR).....ciruiiiiiiriiietiette ettt ettt 3292
61.6.17  Brightness (VDEC_BRT).....cc.toiiiiiiiieite ettt sttt ettt sbe ettt e 3293
61.6.18  HUE (VDEC_HUE).......ciiiiiiiiieiicircrtceeete ettt 3293
61.6.19 Chroma Burst Threshold (VDEC_CHBTH)......c.ccoouieiiiiiieiecieeeeee ettt 3294
61.6.20  Sharpness Improvement (VDEC_SHPIMP)........ccccooiiiiiiiiiiiiiiieenteeeeeeeseete et 3294
61.6.21 Chroma PLL and Input Mode (VDEC_CHPLLIM)......cc.ccooeiiniiiniiieinieirceeeeeeeeeeeieeeesree e 3295
61.6.22  Video Mode (VDEC_VIDMOD)........ccootuimieiinieiinieinieisieteteteite ettt ettt ettt ettt 3296
61.6.23  Video Status (VDEC_VIDSTS)..c..ciriiiriinieirieirieineetetetet ettt ettt et et 3298
61.6.24 Noise Detector (VDEC_NOISE)......c..ccoiiiiiiiiiieeeeeeeeeeteee e 3299
61.6.25 Standards and Debug (VDEC_STDDBG).......ccotoiiitiieiieie ettt st s nne s 3299

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 87



h o
g |

|
Section number Title Page
61.6.26 Manual Override (VDEC_MANOVR).....c.coiiiiiiiieiciceceeeeeee et 3301
61.6.27 VSync and Signal Thresholds (VDEC_VSSGTH)......cccociiiiiiiiiiieieeeeeeeee et 3302
61.6.28 Debug Framebuffer (VDEC_DBGEFBH).......cccoctiiiiiiiiiiiiiiieeect ettt 3303
61.6.29 Debug Framebuffer 2 (VDEC_DBGEFBL)........cccccoiiiiiiiiiiiiincrcrceece ettt 3303
61.6.30 H Active Start (VDEC_HAGCTS)...c.couieiiieiirieiirteitntetnieteie ettt ettt 3304
61.6.31 H Active End (VDEC_HACTE).....c.coiiiiiiiieirietreere ettt et 3304
61.6.32 'V Active Start (VDEC_VACTS).....ccioiiieiieieineeneeeeeecee ettt 3304
61.6.33 'V Active End (VDEC_VACTE).....c.coiiriiiiiineeree ettt sttt 3305
61.6.34  HSynC Tip (VDEC_HSTIP)...c.oitiiiiiiiiicinicntctretee ettt ettt 3305
61.6.35 Bluescreen Cr (VDEC_BLSCRCR)........coiiiiiiiiiiiiciceeiceteetee ettt s 3306
61.6.36  Bluescreen Cb (VDEC_BLSCROCB).......ccoiiiiiiiiiiieiinieierieisee ettt ettt sttt 3306
61.6.37 Luma AGC Control 2 (VDEC_LMAGEC2).....c.cceimieiimeiinieinieinietnietsietetet ettt seeie et saeeesaeneas 3306
61.6.38 Chroma AGC Control 2 (VDEC_CHAGEC2)......c.coeciriiiriiieiiieiieeeeeeieeeeeseeteiee et 3307
61.6.39  Minimum Threshold (VDEC_MINTH).......cccciiiiiiiieieiiieieeete ettt ettt saeesbeeeseesteesnbaesseesenas 3307
61.6.40 Vertical Lines High (VDEC_VFRQOH)......cc.ccotiiiiiiiiniiieitetesiteeteteeee ettt st 3308
61.6.41 Vertical Lines Low (VDEC_VFRQOL).........cceioiitiiiiiriiieieineeteesieee et 3308
Chapter 62
System JTAG Controller (SJC)
62.1  INTrOQUCTION. ..ottt st ea e bbb 3309
62.2  Programmable TEZISETS. .....c.uitiiiiiiriintieterte ettt ettt ettt ettt ettt bt sttt s a et ettt es s et et ebeebeeaeeae e bt e b sae sttt nae e ennen 3309
62.2.1 Security Status Register (STC_SSR).....coiiiiiiiiiiieet ettt sttt 3310
Chapter 63
System Bus Interconnect

03,1 OVEIVIBW...eneuiiiiieiiiteetet ettt ettt ettt ettt ettt ettt ettt ettt et e bbbt b et ettt ettt et ekt eb et es et eb et ebe et st b st bt et e b e enn 3313
03.2  FRAIUIES. ....oouiiiiiiiiiiiiieic bbb st s 3315
63.3 NIC301 Physical Structure and Programming MoOdel..........cccoooiiiiiiiiiiiiiiieieieee et 3316
63.3.1  NIC301 PhySiCal STIUCLUIE. .....ccvirtieitiriietieiiete ettt ettt ettt sttt sttt ettt bt et e bt sbeeate bt eatesbeesaesbeennesinens 3316

63.3.2  NIC301 Programming MOAEL..........ccceiiiiiiiiiiiiiieieeieeste ettt ettt sttt et ettt sbeesibeebee e 3319

63.3.3  NIC301 BUS AIDITIATION. ¢..ceutiitieitietieiieitesie ettt ettt ettt e e et e e et e et e ese et e ese e bt eneesaeeneesseeneesaeensesnean 3323

Vybrid Reference Manual, Rev. 5, 06/2014
88 Freescale Semiconductor, Inc.



g |

Section number Title Page
Chapter 64
Miscellaneous Control Module (MCM)
64,1 INETOQUCTION. ...ttt ettt et et b e s b bbbt ettt et ea e e bt e bt eueebeebesae st e saesaens 3325
04.1.1  FEALUIES ..ottt et 3325
64.2  Memory Map/T@ZIStEr AESCIIPLIONS. ....c..eiuietietietietieteeteeeteette st e eteeteetesteeatesbeeateeseenteeseenteeseenteesee st eneesseeneesaeeneesseensennean 3325
64.2.1 Crossbar Switch (AXBS) Slave Configuration (MCM_PLASC)...c..coccoviiiiniiiiniiiienicieeieeeeeeeeeee e 3326
64.2.2 Crossbar Switch (AXBS) Master Configuration (MCM_PLAMO).......cccoooiiviiiiniiniiiiieiieeeeeeeeeeee e 3327
64.2.3 Control Register (IMCIM_CR) ..ottt ettt ettt sttt et e e eaeenaesneenaeenean 3328
64.2.4  Interrupt Status and Control Register (MCM_ISCR)......cccoceriiriiniiiiniiiineiieneeeseestee et 3329
64.2.5 Fault address register (IMCIM_FADR)........coiiiiiiiiiiiiie ettt sttt sttt st st e st 3332
64.2.6  Fault attributes register (IMCM_FATR).....cc.ooiiiiiiieeee ettt 3333
64.2.7 Fault data register (MCM_FDR).......coioiiiiiiiiiiieite ettt 3334
Chapter 65
Miscellaneous System Control Module (MSCM)
65.1  OVEIVIBW...uiiiiiiiiiitet ettt ettt et e h bbb b b s st et et et et et et ea e bt e bt eae et b sa et ae e 3337
65.2  Chip Configuration and BOOt..........cocuiiiiiiiiiiititiete ettt ettt st e st e st e s bt e e bt e btesabe e bt e sabeenbtesabeesbbesbeenne 3337
65.3 MSCM Memory Map/Register Definition. ........cooueruiiieriiiieitieiete ettt ettt sttt et be et et esee st e estesseeneeseeenes 3338
65.3.1 CPU Configuration Memory Map and REZISTETS........cc.eiieriiiiriiiiniieienieeiestee sttt 3338
65.3.2  MSCM Interrupt Router Memory Map and Register DesCriptions...........coocueevveerieerieeniennieeniesieesreeieene 3339
65.3.3  MSCM Access Control and TrustZone Security (ACTZS) Memory Map and Registers...........cccceceeuennene. 3339
65.3.4  Processor X Type Register (MSCM_CPXTYPE).....ccccooimiiiimiiiiiiiiiteceeeee e 3349
65.3.5 Processor X Number Register (MSCM_CPXNUM).....ccccuiiiiiiiiiiiinieeitesiteeitese ettt 3350
65.3.6 Processor X Master Register (MSCM_CPXMASTER)......cc.cooiiiiiiiiieieeeeet e 3350
65.3.7 Processor X Count Register (MSCM_CPXCOUNT)....cc.cooiriimiiriiniiieneeieseetestt ettt 3352
65.3.8  Processor X Configuration Register (MSCM_CPXCFGR)........ccoctiriiiiiiiiiiiieeieesieeee et 3353
65.3.9  Processor O Type Register (MSCM_CPOTYPE)........ccooimiiiminiiiiieicicieeieeeteeeese e 3354
65.3.10  Processor O Number Register (MSCM_CPONUM).....c..cocciriiiiriiniiniieienieieeiteieeeeee et 3355
65.3.11  Processor 0 Master Register (MSCM_CPOMASTER).....ccccooiiiiiiiienieiieeieeeeseeeeese et 3356
65.3.12  Processor 0 Count Register (MSCM_CPOCOUNT).....cc.eoitiiiiriieienieeie ettt 3357

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 89



h o
g |

|
Section number Title Page
65.3.13  Processor 0 Configuration Register (MSCM_CPOCFG).......cccceeiiiiiiiiiiiiiieieeteseeeeesteee e 3358
65.3.14  Processor 1 Type Register (MSCM_CPITYPE).....c.occooimiiiminiiiieiicieieeteteeeeeest e 3359
65.3.15 Processor 1 Number Register (MSCM_CPINUM).....c.cccociriiriiiiiiiniiienieeeitete ettt 3360
65.3.16  Processor 1 Master Register (MSCM_CPIMASTER).....cccueoiiiiiiiieieeiteeete sttt 3361
65.3.17 Processor 1 Count Register (MSCM_CPICOUNT).....ccuiitiiiiiieienieeieee ettt 3362
65.3.18  Processor 1 Configuration Register (MSCM_CP1ICFEG).......ccccoctiviiriiiiiiiniiiieneeieneeeseeeseeesieeae e 3363
65.3.19  Interrupt Router CPO Interrupt Register (MSCM_IRCPOIR).......c.ccoovuiiiiiiiiiieiiienieeieenieeeesee e 3365
65.3.20 Interrupt Router CP1 Interrupt Register (MSCM_IRCPIIR)......ccieiiiiiiiiiiiiii e 3366
65.3.21 Interrupt Router CPU Generate Interrupt Register (MSCM_IRCPGIR)........cccccocerieniniininiinenienecienene 3368
65.3.22  Interrupt Router Shared Peripheral Routing Control Register n (MSCM_IRSPRCn).......cccoocvvviivenieninene 3369
65.3.23  ACTZS TrustZone Enable Register (MSCM_TZENR).......cccoiiiiiiieiiiieeeeee et 3370
65.3.24  ACTZS TrustZone Interrupt Register (MSCM_TZIR)....c.c.cocieviiriininiiiiienertereeeeneeese et 3373
65.3.25 ACTZS CSLn Interrupt Enable Register (MSCM_CSLIER)......cccooitiiiiiiiiieiieeitecieeiteeeeee e 3375
65.3.26  ACTZS CSLn Interrupt Register (MSCM_CSLIR)...c..cooiiiiiiiiieieiiieeei ettt st 3377
65.3.27 ACTZS CSLn Interrupt Overrun Register (MSCM_CSOVR)....cc.cociviiiiiniiniiienenienecieeeeneevesieeieae 3380
65.3.28 ACTZS CSLn Fail Status Address (Low) Register (MSCM_CSFAR#).....ccccooviiriiinieniiiiceieeeeeeeee 3383
65.3.29  ACTZS CSLn Fail Status Control Register (MSCM_CSFCRA)......c.ceciiiiiinieeiee e 3384
65.3.30 ACTZS CSLn Fail Status Master ID Register (MSCM_CSFIRA).......coccoviriiiiniiiiniciinieieeieceeeneee 3386
Chapter 66
On-Chip Memory Controller (OCMEM)

00.1  OVEIVIBW....uiiiiiiiiiiit ettt ettt ettt et e b et et b e bt bbb sa et et s ettt et et eae e bt e bt eaeebe s b su et aenens 3387
606.2  FUNCHONAL DESCTIPUON. .. .tteiieiitieriieetteete ettt ettt ettt ettt et e e b et e bt e bt e sab e e s atesab e e btesaseeabbesabeenbeesabeeseesaseensbesaneenne 3387
66.2.1 OCRAM Error Correcting Code (ECQC). ..ottt ettt ettt ae et e e e sneeneeeneas 3387

66.2.2 OCRAM_ZfX PiXEl CONVEISION. .....eouiiiiiriiiiieiiiiieiteeieete sttt ettt ettt ettt et e bt e sbeeaesinenaeas 3394

66.2.3 Pixel Conversion and System Performance Implications.............ccovueeviiriiienieniiiinieeiceic e 3398

66.3 OCMEM Memory Map/Register DefiNition..........cccoueouiieiiiiiiieieiic ettt s 3398
66.3.1 On-Chip Memory Descriptor Register (OCMEM_OCMDRA)......cc.cocueririeniiiiniinenienieeeceeeeseeeeieene 3399

66.3.2  On-Chip Memory ECC Control Register (OCMEM_OCMECR).........ccccceriiiiniiniiiienieeieeeeeeeieeeene 3403

66.3.3  On-Chip Memory ECC Interrupt Register (OCMEM_OCMEIR)........cccccccoiiiiiininiiiieienieeeceeeceee e 3405

Vybrid Reference Manual, Rev. 5, 06/2014
90 Freescale Semiconductor, Inc.



h o
g |

L ______________________________________________________________________4
Section number Title Page
66.3.4  On-Chip Memory ECC Error Generation Register (OCMEM_OCMEGR)..........ccocevviiniiiniiniiiiieniene, 3407

66.3.5  On-Chip Memory ECC Fault Address Register (OCMEM_OCMFAR)........ccccoiiriiiiieiinieeneeeseeeeen 3410

66.3.6  On-Chip Memory ECC Fault Attribute Register (OCMEM_OCMFTR).......cccccccevviivinininiiniiicnciicen. 3411

66.3.7  On-Chip Memory ECC Fault Data Register (OCMEM_OCMFDR)........ccccceeviiiriiiniiniiiniienieeieeeieeieee 3412

Chapter 67
AHB-TrustZone Address Space Controller (AHB-TZASC)

671 OVEIVIBW....oiiiiiiiiiiiitete et e a b b s h b b e e st e et ea e s b et s b b sa e b 3413
67.2 AHB-TZASC Programming Model Differences vs. (AXI) TZASC....cc.ooiiiiiieieiet et 3413
67.3 AHB-TZASC Memory Map/Register Definition. ..........coeeiiiiiiiiniiiiiieiiiiene ettt 3414
67.3.1 Configuration Register (AHB-TZASC_CONFIG).......ccootiiiiiiiiiieiieeitesieeteett ettt 3416

67.3.2  Action Register (AHB-TZASC_ACTION).....ccectriirieiirieiinieirietrietetetetetei ettt 3417

67.3.3 Lockdown Range Register (AHB-TZASC_LOCKDOWN_RANGE)......cccccocvviniininiiiiniiienieieneeene 3417

67.3.4  Lockdown Select Register (AHB-TZASC_LOCKDOWN_SELECT)........ccccccctneiniiniinieneeeeeenes 3418

67.3.5 Interrupt Status Register (AHB-TZASC_INT_STATUS)....ccoiiieiiiieeeee ettt 3418

67.3.6 Interrupt Clear Register (AHB-TZASC_INT_CLEAR)...c..coccertrtiriiiinieiteeetesieeeieeeeeeee e 3419

67.3.7  Fail Address Low Register (AHB-TZASC_FAIL_ADDRESS_LOW)....cccccceceoiiiininiinieeeeseeenes 3419

67.3.8  Fail Address High Register (AHB-TZASC_FAIL_ADDRESS_HIGH).......ccccceceriiiniiniineinenecneeane 3420

67.3.9 Fail Control Register (AHB-TZASC_FAIL_CONTROL).....cccccoceritimiiiiniiiinieeieniteteeeeieeeee e 3420
67.3.10 Fail ID Register (AHB-TZASC_FAIL_ID)......ccccciotiiiiiieinieinerceseteieteee ettt 3421
67.3.11  Speculation Control Register (AHB-TZASC_SPECULATION_CONTROL)......cccccevvieririanirerieeienene 3421
67.3.12  Security Inversion Enable Register (AHB-TZASC_SECURITY_INVERSION_EN).......cccccecevinienennne. 3422
67.3.13  Region Setup Low n Register (AHB-TZASC_REGION_SETUP_LOW_11).....ccccccevvineincineincinennn 3422
67.3.14 Region Setup High n Register (AHB-TZASC_REGION_SETUP_HIGH_7)....c.ccccevieiinieiiiienieeenee, 3423
67.3.15 Region Attributes n Register (AHB-TZASC_REGION_ATTRIBUTES_7).....ccceoeviininiiniinicnciicneenne. 3423

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 91



Vybrid Reference Manual, Rev. 5, 06/2014

92

Freescale Semiconductor, Inc.



Chapter 1

About This Document

1.1 Overview

1.1.1 Purpose

This document describes the features, architecture, and programming model of the

Freescale Vybrid microprocessor (MPU).

1.1.2 Audience

This document is primarily for system architects and software application developers
who are using or considering using this device in a system.

1.1.3 Related Resources

Type

Description

Resource

Data Sheet

The Data Sheet includes electrical
characteristics and signal connections.

VYBRIDRSERIESEC -

Reference Manual

The Reference Manual contains a
comprehensive description of the
structure and function (operation) of the
device.

VYBRIDRSERIESRM!'

Chip Errata

The chip mask set Errata provides
additional or corrective information for a
particular device mask set.

Vybrid Chip Errata’

Application Notes

Application Notes are engineering
support documents that assist the user
in evaluating the operation of a device
product line, package type, or general
application topic.

e AN4651 ! - TFT Panel Support in

the Vybrid Microcontroller Family

* AN4672 ' - Using the Run-Length

Decoding Features on Vybrid

Devices
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Type

Description

Resource

» AN4647 ' - Configuring and Using
the 2D-ACE on Vybrid
Microcontrollers

* AN4635 ! - Using the Vybrid
TCON Module

e AN4512 ' - Quad Serial Peripheral
Interface (QuadSPI) Module
Updates

1. To find the associated resource, go to www.freescale.com and perform a search using this term.

1.2 Conventions

1.2.1 Numbering systems

The following suffixes identify different numbering systems:

This suffix

Identifies a

Binary number. For example, the binary equivalent of the
number 5 is written 101b. In some cases, binary numbers are
shown with the prefix 0b.

Decimal number. Decimal numbers are followed by this suffix
only when the possibility of confusion exists. In general,
decimal numbers are shown without a suffix.

Hexadecimal number. For example, the hexadecimal
equivalent of the number 60 is written 3Ch. In some cases,
hexadecimal numbers are shown with the prefix Ox.

1.2.2 Typographic notation

The following typographic notation is used throughout this document:

Example

Description

placeholder, x

Items in italics are placeholders for information that you provide. Italicized text is also used for
the titles of publications and for emphasis. Plain lowercase letters are also used as
placeholders for single letters and numbers.

code Fixed-width type indicates text that must be typed exactly as shown. It is used for instruction
mnemonics, directives, symbols, subcommands, parameters, and operators. Fixed-width type
is also used for example code. Instruction mnemonics and directives in text and tables are
shown in all caps; for example, BSR.

SR[SCM] A mnemonic in brackets represents a named field in a register. This example refers to the
Scaling Mode (SCM) field in the Status Register (SR).

Table continues on the next page...
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Example

Description

REVNO[6:4], XAD[7:0]

Numbers in brackets and separated by a colon represent either:
¢ A subset of a register's named field

For example, REVNOQO[6:4] refers to bits 6—4 that are part of the COREREYV field that
occupies bits 60 of the REVNO register.

¢ A continuous range of individual signals of a bus
For example, XAD([7:0] refers to signals 7—-0 of the XAD bus.

1.2.3 Special terms

The following terms have special meanings:

Term Meaning
asserted Refers to the state of a signal as follows:
* An active-high signal is asserted when high (1).
¢ An active-low signal is asserted when low (0).
deasserted Refers to the state of a signal as follows:
* An active-high signal is deasserted when low (0).
* An active-low signal is deasserted when high (1).
In some cases, deasserted signals are described as negated.
reserved Refers to a memory space, register, or field that is either
reserved for future use or for which, when written to, the
module or chip behavior is unpredictable.
wic Write 1 to clear: Refers to a register bitfield that must be

written as 1 to be "cleared."
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Chapter 2
Overview

2.1 Vybrid Platform
This family of devices is Freescale’s latest Single Core offering with ARM® Cortex®-A5
based processors.

NOTE
Throughout this manual, ARM® Cortex®-A5 is referred to as
Cortex-A5 or CAS5. Also, ARM® Cortex®-M4 is referred to as
Cortex-M4 or CM4.

These devices are highly integrated reducing system cost for target applications. Main
features include

e Cortex-AS5 @400 MHz (1.57 DMIPS/MHz) with TrustZone with 32 KB I-Cache/32
KB D-Cache

* Neon Media Processing Engine (MPE) co-processor and double precision Floating
Point Unit (FPU)

* Cortex-M4 @ 167 MHz with 16 KB I-Cache/16 KB D-Cache

* 1.5 MB on-chip SRAM of which 512 KB optionally supports ECC

* Support for LPDDR2/DDR3

e Dual TFT display up to SVGA and optional 40x4 and 38x6 Segmented LCD

e Dual 10/100 Ethernet

* Dual USB OTG with on-chip HS PHY and on-chip HS/FS/LS PHY

* OpenVG 1.1 GPU

* Advanced Security supporting Symmetric with on-chip Tamper detection

* Rich set of communication peripherals and general purpose features

» Advanced digital audio support with multiple audio interfaces and hardware

asynchronous sample-rate converter co-processor.
* Multiple package options that include 176 LQFP, and 364 BGA

This family of devices is manufactured utilizing 40nm low-power process.
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2.2 Feature Set

This family of devices supports the following features:

Table 2-1.

Feature Set

Operating Characteristics

Voltage range 3.0 V-3.6 V
Temperature range (T,) -40 to 105 °C
Flexible modes of operation

ARM Cortex-A5 Core

Up to 400 MHz ARM Cortex-A5

32 KB/32 KB I-/D- L1 Cache

1.57 DMIPS/MHz based on ARMv7 architecture
NEON MPE co-processor

Dual precision FPU

Optional 512K L2 Cache

ARM Cortex-M4 Core

Up to 167 MHz ARM Cortex M4

Build-in DSP capability

16KB/16KB I-/D- L1 Cache

1.25 DMIPS/MHz based on ARMv7 architecture

Clocks

6 Phase Locked Loops (PLLs)
2 external crystal oscillators (XOSC)
2 internal RC (IRC) oscillators

System, protection and power management features

Flexible stop, wait, and run modes to provide lower
power based on application needs.

Peripheral clock enable register can disable clocks to
unused modules, thereby reducing currents

Low voltage warning and detect

Hardware CRC module to support fast cyclic
redundancy checks (CRC)

128-bit unique chip identifier

Hardware watchdog

External Watchdog Monitor (EWM)

Dual DMA controller with 32 channels (with DMAMUX)

Debug

Standard JTAG
16 bit Trace port

Timers

General purpose timer (FTM)

Low Power Timer (LPTMR)

One Periodic Interrupt Timer (PIT) with 8 channels
IEEE® 1588 Timers (part of Ethernet Subsystem)

Communications

UART(IrDA, and hardware flow control)

Serial peripheral interface (SPI)

[2C with SMBUS support

Dual USB 2.0 HS OTG Controller (Supports LS/FS/HS)
with integrated PHYs

4/8 bit Secure Digital Host controller

Local Media Bus (MLB50)

Dual 10/100 Ethernet

FlexCAN3

Memory Interfaces

8/16 bit DRAM Controller with support for LPDDR2/
DDRS - Up to 800 MHz data rate

Table continues on the next page...
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Table 2-1. Feature Set (continued)

* 8/16-bit NAND Flash controller with ECC

* Dual QuadSPI supporting Execute-In-Place (XIP),
which mean two ports can be used simultaneously. XIP
mode on QuadSPI interface works in all modes: Single
(1-bit data), Dual (2-bit data), or Quad (4-bit data)

Graphics Display and Video e Dual Display Control Unit (DCU) with support for color
TFT displays up to SVGA

* Segment LCD (3V Glass only) configurable as 40x4,

38x6, and 36x8

Video Interface Unit (VIU) for camera input

OpenVG Graphics Processing Unit (GPU)

Run Length Endoded (RLE) Decoder

Composite Video Decoder supporting PAL and NTSC

12-bit SAR ADC
* 12-bit DAC

Analog

Audio * Synchronous Audio Interfaces (SAl) supporting 12S,
AC97 and Codec/DSP interfaces

* Enhanced Serial Audio Interface (ESAI)

» Sony/Philips Digital Interface (SPDIF), Rx and Tx

¢ Asynchronous Sample Rate Converter (ASRC)

Human-Machine Interface (HMI) * GPIO pins with interrupt support, DMA request
capability, digital glitch filter.

» Hysteresis and configurable pull up/down device on all
input pins

* Configurable slew rate and drive strength on all output
pins

On-Chip RAM/ROM * 512 KB On-Chip SRAM with ECC
¢ 1 MB On-Chip Graphics SRAM without ECC
* 96KB On-Chip ROM

Power Consumption ¢ Low power modes (LP/ULPRUN, STOP, LPSTOP1,
LPSTOP2 and LPSTOP3)
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2.3 Detailed Block Diagram
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Figure 2-1.

Detailed Block Diagram

NOTE

Throughout this manual, ARM® Cortex®-AS is referred to as
Cortex-AS5S or CAS. Also, ARM® Cortex®-M4 is referred to as
Cortex-M4 or CM4.

2.4 Device Configuration

The following table lists the superset configuration for each package within the device.

Table 2-2

. Device Configuration

Device

VF3XXR | VF5XXR

General

Table continues on the next page...
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Table 2-2. Device Configuration (continued)

Device VF3XXR VF5XXR
Cortex™-A5 Core Frequency 266 MHz 400 MHz
Cortex™-M4 Core Frequency 167 MHz 133 MHz
Package 176 LQFP 364 BGA
Package Dimensions (mm?) 24 x 24 17 x 17

Pitch (0.5 mm)

Pitch (0.8mm)

Core, Platform and Debug

DMA (with DMA Mux)

2 x 32 ch DMA Controllers
4 x 64 to 16 DMA Muxes

2 x 32 ch DMA Controllers
4 x 64 to 16 DMA Muxes

Trace Port

8 bit Output Trace

16 bit Output Trace

Security Subsystem

Random number generator accelerator N/A N/A

(RNG)

External Tamper inputs N/A N/A

On-Chip Memories

On-chip RAM 1.5 MB 1.5 MB SRAM or 1 MB SRAM + 512 KB
L2 Cache

ECC on On-chip RAM (512K) 1 1

On-Chip ROM 96 KB 96 KB

Memory Interfaces

DRAM Controller (LPDDR2/DDR3) No 16 bit

NAND Flash Controller 1 (8 bit) 1 (16 bit)

Up to 32-bit HW ECC

Up to 32-bit HW ECC

External Bus interface (Flexbus)

1 Address/Data Muxed

1 (+8-bit Data bus)

Quad SPI 2 2
Timers/PWM

FlexTimer (FTMO) channel pins 8 Ch 8 Ch
FlexTimer (FTM1) channel pins 2Ch 2Ch
FlexTimer (FTM2) channel pins 2Ch 2Ch
FlexTimer (FTM3) channel pins None 8 Ch
IEEE 1588 Timers 4 Ch 8 Ch
Periodic Interrupt Timers(PITs) 4 Ch 8 Ch
Low power timer (LPTMR) 1 1
Communication Interfaces

10/100 ENET with 1588 1 2
eSDHC 1 (8 bit) 2 (8 bit and 4 bit)
FlexCAN 2 2
USB 2.0 HS OTG Controller 1 2
UART (SCI) 4 6
DSPI (16-bit) 3 4
Inc 4 4

Table continues on the next page...

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc.

101



\
Y

4
A

wmouules on the device

Table 2-2. Device Configuration (continued)
Device VF3XXR VF5XXR
MLB50 1 1
Display and Video
TFT Display Control Unit (DCU) 2 (1, if Segment display used) 2 (1, if Segment display used)
Segmented LCD (40x4) 1 (0, if 2 TFT displays used) 1 (0, if 2 TFT displays used)
Video Interface Unit (VIU) 1 1
OpenVG GPU Yes Yes
RLE Decoder 1 1
Analog
12 bit SAR ADC 2 (12Ch) 2 (16 Ch)
Video ADC (Channels) 2 4
USB HS PHY (OTG) 1 2
12-bit DAC 2 2
Audio
Asynchronous Sample Rate 1 1
converter(ASRC)
SAl 3 4
ESAI 1
SDPIF 1 1
GPIO Pins
Total GPIO pins (with Interrupt Upto 115 Upto 135
capability)

2.5 Modules on the device

2.5.1 Clocks

The following clock modules are available on this device.

Table 2-3. Clock modules

Module

Description

Reference links to the related information 1

Clock Controller Module
(CCM)

The Clock Controller Module controls the
following functions:

* Uses the available clock sources to
generate clock roots to various parts of the
device

¢ Uses programmable bits to control
frequencies of the clock roots

¢ Controls the low power mechanism

* Clocking Overview to read about the
overall clock distribution on this device. It
provides an overview about the different
clock sources their typical configuration,
and module clocks on this device.

¢ Clock Controller Module (CCM) to read
about module features, programming
model, Low Power Clock gating, and
auxiliary clocks on this device.

Table continues on the next page...
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Table 2-3. Clock modules (continued)

Module

Description

Reference links to the related information 1

* Provides control signals to Low Power
Clock Gating module (LPCG) for gating
clocks

¢ Provides handshake with System Reset
Controller (SRC) for reset performance

* Provides handshake with Global Power
Controller (GPC) for low power mode
operations

Analog components
control interface
(ANADIG)

ANADIG is collection of digital interfaces and
controllers of analog components, which include
control registers for controlling analog
components like device PLLs, PFDs, and
regulators.

¢ Clocking Overview.

* ANADIG to read about the registers that
control the PLLs, PFDs, and regulators on
this device.

Slow Clock Source
Controller (SCSC)

Controls the module configures the Slow internal
RC oscillator 128 KHz (SIRC) and Slow external
crystal oscillator 32 KHz (SXOSC) on the device.

¢ Clocking Overview.
¢ Introduction Slow Clock Source Controller
(SCSC)

Clock Monitor Unit
(CMU)

Measures the frequency of clock sources

* Clocking Overview.

¢ Clock Monitor Unit (CMU) to read about
module features, programming model, and
signals.

e CMU Chip Signals section to view the
mapping between CMU module signals
and the chip-level signals.

1. ltis recommended to read the information in the order below.

2.5.2 Platform Modules

The following table lists all platform modules available on this device.

NOTE

Shaded modules are ARM modules. For the detailed description
about them, refer to the ARM website.

Table 2-4. Platform modules

Module

Description

Reference

ARM Cortex-A5

The Cortex-A5 processor is a high-performance,
low-power ARM macrocell with an L1 cache
subsystem that provides full virtual memory
capabilities. It supports:
* ARMv7-A instruction set architecture
including
* Includes Vector Floating-Point v4
(VFPv4) architecture
* NEON Media Processing Engine
(MPE)
e TrustZone security

For ARM Cortex-A5 processor documentation,
refer to Cortex-A5 MPCore rOp1 Technical
Reference Manual, DDI0434B at http://
www.arm.com

Table continues on the next page...
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Table 2-4. Platform modules (continued)

Module Description Reference
» 8-stage single issue pipeline
implementation operating at 266.6, 400
MHz speeds
* 1.57 DMIPS per MHz integer
performance
* 4-stage load/store pipeline
» 5-stage FPU/MPE pipeline
* 64-bit AXI System Bus Interface supporting
multiple outstanding transactions

* Processor-local Memories

e 2 way set-associative 32 KB
Instruction Cache with 32 byte line
size

* 4 way set-associative 32 KB Data
Cache with 32 byte line size

e Standard Cortex-A5 Memory
Management Unit 64-bit AXI System
Bus Interface supporting multiple
outstanding transactions

CoreLink™ Level 2 The addition of an on-chip secondary cache, also |For ARM Cache Controller documentation, refer
Cache Controller referred to as a Level 2 or L2 cache, is a to DDI0246F_12c310_r3p2_trm at http://
recognized method of improving the performance |www.arm.com

of ARM-based systems when significant memory
traffic is generated by the processor. By definition
a secondary cache assumes the presence of a
Level 1 or primary cache, closely coupled or
internal to the processor.

ARM Cortex-M4 Core | The Cortex-M4 processor core brings next For ARM Cortex-M4 processor documentation,
generation capabilities to its predecessor, the refer to Cortex-M4 User Guide Reference
Cortex-M3. lts new capabilities provide backward |Material, DUIO553A at http://www.arm.com
compatibility with the Cortex-M3, while adding
important features.

e Supports ARMv7-M instruction set

architecture
¢ Includes the single precision FPU

» 3-stage single issue pipeline
implementation
* 1.25 DMIPS per MHz integer
performance
* Processor-local Memories
e All local memories operate at core
frequency and provide 0 wait state
response on “hits”
* 64 KB of Tightly-Coupled Memory
split equally between TCM{Lower,
Upper}
* 2 way set-associative 16KB
CodeCache
* 2 way set-associative 16 KB
SystemCache
* Modified Harvard 64-bit AHB System Bus
Interface + 64-bit AHB backdoor port to
TCM

Table continues on the next page...
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Table 2-4. Platform modules (continued)

Module

Description

Reference

Local Memory
Controller

The Local Memory Controller provides the ARM
Cortex-M4 processor with tightly coupled
processor-local memories and bus paths to all
slave memory spaces.

The local memory controller includes four
memory controllers and their attached memories:
* SRAM lower (SRAM_L) controller via the
PC bus
¢ SRAM upper (SRAM_U) controller via the
PS bus
e Cache memory controller via the PC bus
e Cache memory controller via the PS bus

CoreLink™ System Bus
Interconnect (NIC301)

The CoreLink™ Network Interconnect (NIC301)
is a 2nd generation highly configurable IP
component that enables the creation of a
complete high performance, optimized AMBA-
compliant network infrastructure.
* 1-128 AXI or AHB-Lite slave interfaces for
bus master connections
¢ 1-64 master interfaces that can be AXI,
AHB-Lite, APB2, or APBS3 for bus slave
connections
¢ Single-cycle arbitration
* Full pipelining to prevent master stalls
* Programmable control for FIFO transaction
release
e Multiple switch networks
e AXI or AHB-Lite masters and slaves
* Non-contiguous APB slave address map
for a single master interface
¢ Independent widths of user-defined
sideband signals for each channel
* Global Programmers View (GPV) for the
entire infrastructure, configurable for
customizing the memory mapped visibility
* Highly flexible timing closure options

For NIC301 documentation, refer to
DDI0397H_corelink_network_interconnect_nic30
1_r2p2_trm.pdf at hitp://www.arm.com

ARM Generic Interrupt
Controller (GIC)

Generic Interrupt Controller (GIC) is a centralized
resource for supporting and managing interrupts
in a system that includes at least one processor.
It provides:

e registers for managing interrupt sources,
interrupt behavior, and interrupt routing to
one or more processors

* support for the following:

» the ARM architecture Security
Extensions

* the ARM architecture Virtualization
Extensions

¢ enabling, disabling, and generating
processor interrupts from hardware
(peripheral) interrupt sources

¢ Software-generated Interrupts (SGils)

¢ interrupt masking and prioritization

For ARM GIC documentation, refer to
IHI0048B_gic_architecture_specification.pdf at
http:// www.arm.com

Table continues on the next page...
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Table 2-4. Platform modules (continued)

Module

Description

Reference

* uniprocessor and multiprocessor
environments

¢ wakeup events in power-
management environments.

Debug Interfaces

The device debug and trace is based on ARM
CoreSight™ architecture supplemented with the
Secured JTAG controller (SJC) to allow security
features. Debug interfaces supported are:

* |[EEE 1149.1 System JTAG Controller
(SJC) that provides the security
authentication for debug access to the
chip.

* |IEEE 1149.7 JTAG. Also known as
compact JTAG (cJTAG).

* ARM Serial Wire Debug (SWD)

e Support for Secured and non secured
invasive/ non invasive debug to allow
further granularity in debug accesses.

e Support for field return parts to open
access for debug and test to allow failure
analysis.

¢ Cross Trigger supported between the two
cores as recommended by ARM.

* Program trace support

» Data trace supported by the Cortex-A5

For ARM debug documentation, refer to ARM
Debug Interface -
IHI0031A_ARM_debug_interface_v5.pdf at http://
www.arm.com

eDMA

* 32 channels support independent

e 8-, 16-, or 32-bit single value or block
transfers

e Supports variable sized queues and
circular queues

¢ Source and destination address registers
are independently configured to
postincrement or remain constant

* Each transfer is initiated by a peripheral,
CPU, periodic timer interrupt or eDMA
channel request

e Each DMA channel can optionally send an
interrupt request to the CPU on completion
of a single value or block transfer

¢ DMA transfers possible between
memories, General Purpose I/Os (GPIOs)
and Slave Peripherals that support DMA

* Programmable DMA Channel Mux allows
assignment of any DMA source to any
available DMA channel with up to a total of
64 potential request sources

Refer to the Direct Memory Access Controller
(eDMA) chapter of this manual.

Peripheral Bridge
(AIPS-Lite)

e Supports up to 160 peripherals and two
global external peripheral spaces

¢ Supports 8-, 16-, and 32-bit width
peripheral slots

e Supports a pair of 32-bit transactions for
selected 64-bit memory accesses

» Each independently configurable peripheral
includes a clock enable, which allows

Refer to the AIPS-lite chapter of this manual.

Table continues on the next page...
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Table 2-4. Platform modules (continued)

Module Description Reference

peripherals to operate at any speed less
than the system clock rate.

Semaphores (SEMA4) |The Semaphores module implements hardware- |Refer to the IPS_Semaphore chapter of this
enforced semaphores as an IPS-mapped slave |manual.
peripheral device. The feature set includes:
e Support for 16 hardware-enforced gates in
a dual-processor configuration
* Each hardware gate appears as a 3-
state, 2-bit state machine, with all 16
gates mapped as a byte-size array
e Optional interrupt notification after a
failed lock write provides a
mechanism to indicate when the gate
is unlocked
¢ Secure reset mechanisms are
supported to clear the contents of
individual gates or notification logic,
as well as a clear_all capability
* Memory-mapped IPS slave peripheral
platform module
¢ Interface to the IPS bus for
programming-model accesses
e Two outputs (one per processor) for
interrupt notification of failed lock
writes

2.5.3 System Modules

The following system modules are available on this device.

Table 2-5. System modules

Module Description Reference links to the chip related
information
Power management The PMC provides the user with multiple power
controller (PMC) options. Ten different modes are supported that

allow the user to optimize power consumption for
the level of functionality needed. Includes power-
on-reset (POR) and integrated low voltage detect
(LVD) with reset (brownout) capability.

Peripheral bridges The peripheral bridge converts the crossbar
switch interface to an interface to access a
majority of peripherals on the device.

DMA multiplexer The DMA multiplexer selects from many DMA DMAMUX Request Sources
(DMAMUX) requests down to 16 for the DMA controller.
There are 2 DMA multiplexers associated with
each 32-channel DMA.

Direct memory access |The DMA controller provides programmable
(DMA) controller channels with transfer control descriptors for data

Table continues on the next page...
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Table 2-5. System modules (continued)

Module

Description

Reference links to the chip related
information

movement via dual-address transfers for 8-, 16-,
32- and 128-bit data values.

External watchdog
monitor (EWM)

The EWM is a redundant mechanism to the
software watchdog module that monitors both
internal and external system operation for fail
conditions.

Software watchdog
(WDOG)

The WDOG monitors internal system operation
and forces a reset in case of failure. It operates
on SXOSC 32 KHz clock with a programmable
refresh window to detect deviations in program
flow or system frequency.

2.5.4 Memories and Memory Interfaces

The following memories and memory interfaces are available on this device.

Table 2-6. Memories and memory interfaces

Module

Description

Reference links to chip related information

On-chip memory

¢ The device Includes:
¢ 512 KB On-Chip SRAM with error
correcting code (ECC)
* 1 MB On-Chip Graphics SRAM
without ECC
* 96 KB On-Chip ROM

Programmable Cyclic
Redundancy Check
(CRC32)

The module generates 16/32-bit CRC code for
error detection. The CRC module provides a
programmable polynomial, SEED, and other
parameters required to implement a 16-bit or 32-
bit CRC standard. The 16/32-bit code is
calculated for 8/16/32-bit data at a time. The data
width and transpose features are selectable by a
parameter.

DRAM Memory
Controller (DDRMC)

DDRMC is a complete embedded memory
controller that interfaces to a PHY.
The features of this Memory Controller include:

* Supports interfacing to LPDDR2 and DDR3
memory types. It supports 8-bit and 16-bit
memory interface.

¢ Fully pipelined command, read and write
data interfaces to the memory controller.

¢ Advanced bank look-ahead features for
high memory throughput.

¢ Front-end interface to 2 standard AXI ports.
A programmable register interface to
control memory parameters and protocols

including auto pre-charge.

DDR maximum address space

Table continues on the next page...
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Table 2-6. Memories and memory interfaces (continued)

Module

Description

Reference links to chip related information

* Full initialization of memory on memory
controller reset.

» ECC functionality with single bit and double
bit error reporting and automatic correction
of single bit error events. 10-bit memory
interface is required for ECC (8-bit user
data + 2-bit ECC).

¢ ECC functionality with single bit and double
bit error reporting and automatic correction
of single bit error events.

» Clock frequencies from 100 MHz to 400
MHz supported.

* Back-end interface to a PHY.

¢ Integrates support for DDR pad calibration
logic - both software and hardware auto
modes

FlexBus

External bus interface with multiple independent,
user-programmable chip-select signals that can
interface with external SRAM, PROM, EPROM,
EEPROM, flash, and other peripherals via 8-, 16-
and 32-bit port sizes. Configurations include
multiplexed or non-multiplexed address and data
buses using 8-bit, 16-bit, 32-bit, and 16-byte line-
sized transfers. Maximum frequency that FlexBus
supports is 57 MHz

FlexBus signal multiplexing

FlexBus external signal

FlexBus security

Instantiation Information

FlexBus Chip Select Control Register
(CSCRO0) Reset Value

* Bus Timeout

NAND flash controller

8-bit and 16-bit NAND flash interface with 32-bit
ECC error correction.
¢ Supports all NAND Flash products
regardless of density/organization (with
page size of 512 K+16B/2 K+64B/4 K
+128B/4 K+218B/8 K)
* Two Configurable DMA channels
e Maximum serial clock frequency 80 MHz

Instantiation

QuadSPI

Interface for up to two external quad serial flash
memories for code / data storage and code
execution
¢ Supports industry standard single, dual and
quad mode serial flashes
» Supports Double Data Rate (DDR) serial
flash for high performance
e Maximum serial clock frequency 80 MHz
* Dual controller architecture enables
simultaneous access to two external
flashes resulting peak read bandwidth of
160 Mbytes/s
* Flexible buffering scheme, multi-master,
prioritized access

QuadSPI Instances
QuadSPI Memory Interface
QuadSPI Buffer

Booting from QuadSPI
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2.5.5 Audio modules

The following audio modules are available on this device:

Table 2-7. Audio modules

Module Description Reference links to chip related information
Enhanced Serial Audio |Provides a full-duplex serial port for serial ¢ Enhanced Serial Audio Interface (ESAI)
Interface (ESAI) communication with a variety of serial devices, e ESAI Bus Interface and FIFO

including industry-standard codecs, Sony/Phillips (ESAI_BIFIFO)

Digital Interface (SPDIF) transceivers, and other
DSPs. The ESAI consists of independent
transmitter and receiver sections, each section
with its own clock generator.

Sony/Philips Digital The SPDIF is composed of two parts:

Interface (SPDIF) » SPDIF Receiver: The SPDIF receiver
extracts the audio data from each SPDIF
frame and places the data in the SPDIF Rx
left and right FIFOs. The Channel Status
and User Bits are also extracted from each
frame and placed in the corresponding
registers. The SPDIF receiver also
provides a bypass option for direct transfer
of the SPDIF input signal to the SPDIF
transmitter.

e SPDIF Transmitter. For the SPDIF
transmitter, the audio data is provided by
the processor via the SPDIFTxLeft and
SPDIFTxRight registers. The Channel
Status bits are also provided via the
corresponding registers.

Asynchronous Sample |Converts the sampling rate of a signal associated
Rate Converter (ASRC) |to an input clock into a signal associated to a
different output clock.The ASRC supports
concurrent sample rate conversion of up to 10
channels of about -120dB THD+N. The ASRC
supports up to 3 sampling rate pairs. The ASRC
is hard-coded implemented, as a co-processor,
with minimal CPU intervention.

Synchronous Audio Implements supports full-duplex serial interfaces
Interface (SAl) with frame synchronization such as 12S, AC97,
and CODEC/ DSP interfaces.

Synchronous Audio Interface (SAl)
SAI3 register details

Simultaneous SAI DMA requests

SAl transmitter and receiver options for
MCLK selection

e SAlin Stop mode

2.5.6 Timer modules

The following timer modules are available on this device:
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Table 2-8. Timer modules

Module Description Reference links to chip related information
Programmable delay e 16-bit resolution * PDB Instantiation
block (PDB) e 3-bit prescaler e PDB Module Interconnections
» Positive transition of trigger event signal * DMA support on PDB
initiates the counter e PDB in Low-Power modes
» Supports two triggered delay output * PDB implementation with ADC

signals, each with an independently-
controlled delay from the trigger event

* Outputs can be OR'd together to schedule
two conversions from one input trigger
event and can schedule precise edge
placement for a pulsed output. This feature
is used to generate the control signal for
the CMP windowing feature and output to a
package pin if needed for applications,
such as critical conductive mode power
factor correction.

» Continuous-pulse output or single-shot
mode supported, each output is
independently enabled, with possible
trigger events

¢ Supports bypass mode

¢ Supports DMA

Flexible timer modules ¢ Selectable FTM source clock, e FTM Instantiation
(FTM) programmable prescaler e FTM output triggers for other modules
* 16-bit counter supporting free-running or * FTM Global Time Base
initial/final value, and counting is up or up- e FTM Hardware Triggers
down ¢ FTM Fault Detection Inputs

* Input capture, output compare, and edge-
aligned and center-aligned PWM modes

* Operation of FTM channels as pairs with
equal outputs, pairs with complimentary
outputs, or independent channels with
independent outputs

* Deadtime insertion is available for each
complementary pair

* Generation of hardware triggers

e Software control of PWM outputs

e Up to 4 fault inputs for global fault control

» Configurable channel polarity

* Programmable interrupt on input capture,
reference compare, overflowed counter, or
detected fault condition

* Quadrature decoder with input filters,
relative position counting, and interrupt on
position count or capture of position count
on external event

¢ DMA support for FTM events

Periodic interrupt timer e 8 channels ¢ PIT Instantiations

(PIT) * Interrupt timers for triggering ADC * PIT/DMA Periodic Trigger Assignments
conversions

¢ 32-bit counter resolution

* Clocked at system clock frequency

* 4 channels connected to DMA

Table continues on the next page...
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Table 2-8. Timer modules (continued)

Module

Description

Reference links to chip related information

Low-power timer
(LPTimer)

* Selectable clock for prescaler/glitch filter of
1 kHz (internal LPO), 32.768 kHz (external
crystal), or internal reference clock

¢ Configurable Glitch Filter or Prescaler with
16-bit counter

¢ 16-bit time or pulse counter with compare

e Interrupt generated on Timer Compare

* Hardware trigger generated on Timer
Compare

LPTMR prescaler/glitch filter clocking options

Real-time clock (RTC)

* Independent power supply, POR, and 32
kHz Crystal Oscillator

* 32-bit seconds counter with 32-bit Alarm

¢ 16-bit Prescaler with compensation that
can correct errors between 0.12 ppm and
3906 ppm

2.5.7 Communication interfaces

The following communication interfaces are available on this device:

Table 2-9. Communication modules

Module

Description

Reference links to the chip related
information

Ethernet MAC with
IEEE 1588 capability
(ENET)

Ethernet Subsystem on Vybrid include the
following blocks:
e Dual 10/100 Ethernet MAC (MAC-NET
From MTIP)
¢ Hardware support for IEEE Standard
for a Precision Clock Synchronization
Protocol for Networked Measurement
and Control Systems IEEE 1588
¢ Reduced media independent
interface (RMII) support
¢ Interfaces with Unified DMA
* Supports wake-up from low power
mode through magic packets
¢ Multiple clock source options for
time-stamping clock
* 10/100 L2 Ethernet Switch (From MTIP)
* 3-Port Switch
¢ Supports two MAC-NETs
* Supports 64-bit Atlantic/FIFO ports
and IEEE 1588 support
¢ Fast cut-through mode
¢ QoS with 8-queues per port and port
mirroring
* Level 3 IP snooping
¢ Dual Unified DMA
¢ On-chip transmit and receive FIFOs

Instantiation Information

MIl and RMII configuration

IEEE 1588 Timers

Ethernet Operation in Low Power Modes
Ethernet Subsystem Interrupts

Ethernet switch register reset values)

Table continues on the next page...
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Table 2-9. Communication modules (continued)

Module

Description

Reference links to the chip related
information

Universal Serial Bus
Controller (USB)

USB 2.0 compliant module with support for host,
device, and On-The-Go modes. Includes an on-
chip transceiver for full and low speeds. The
registers and data structures are based on the
Enhanced Host Controller Interface Specification
for Universal Serial Bus (EHCI) from Intel
Corporation.

NOTE: OTG controller should be treated as
Dual role controller that allows the
controller to act as either a Host or a
device with no support for HNP/SRP.

* USB Configuration and Options
e SOF for USB Audio
* OverCurrent and VBUS Connection

Controller Area Network
(CAN)

Supports the full implementation of the CAN
Specification Version 2.0, Part B

FlexCAN Instantiation

Serial Peripheral
Interface (SPI)

Synchronous serial bus for communication to an
external device

¢ SPI Instantiation
¢ Number of PCS

Inter-Integrated Circuit
(12C)

Allows communication between a number of
devices. Also supports the System Management
Bus (SMBus) Specification, version 2.

Instantiation Information

Universal asynchronous
receiver/transmitters
(UART)

Asynchronous serial bus communication
interface with programmable 8- or 9-bit data
format and support of ISO 7816 smart card
interface

UART configuration information
UART wakeup

UART interrupts

UART Instances Register Difference

Secure Digital host
controller (SDHC)

Interface between the host system and the SD,
SDIO, MMC, or CE-ATA cards. The SDHC acts
as a bridge, passing host bus transactions to the
cards by sending commands and performing
data accesses to/from the cards. It handles the
SD, SDIO, MMC, and CE-ATA protocols at the
transmission level.

SD bus pullup/pulldown constraints
¢ SDHC Wakeup
* SDHC Software Guidelines

Media Local Bus (MLB)

Implements the Physical Layer and Link Layer of
the MedialB specification, interfacing to an MLB
controller. The MLB implements the 3-pin MLB
mode and can run at speeds up to 1024Fs.

Instantiation

2.5.8 Graphics Modules

The following core modules are available on this device.

Table 2-10. Graphics/Display Modules

Module

Description

Reference links to chip related information

Display Controller Unit
(DCU4)

It is a system master that fetches graphics stored
in internal or external memory and displays them
on a TFT LCD panel. It supports:

* Full RGB888 output to TFT LCD panel

DCU Instantiation

Table continues on the next page...
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Table 2-10. Graphics/Display Modules (continued)

Module Description Reference links to chip related information

e 64 graphics layers, a default background
color layer and a cursor layer with
integrated blinking option

¢ Blending of each pixel using up to 6 source
layers dependent on size of panel

* Programmable panel size up to XGA
(1024x768)

e Gamma correction with 8-bit resolution on
each color component

* Safety mode for tagging pixels on highest
priority layers

¢ Dedicated memory blocks to store a cursor
and Color Look Up Tables (CLUTSs)

* Temporal Dithering

GPU Defines a high-performance graphics core
designed for hardware acceleration of OpenVG
vector graphics display on a variety of consumer
devices.

RLE Decodes data that has been compressed using a |RLE Instantiation
Run Length Encoding (RLE) scheme. It has input
and output FIFO buffers directly connected to the
crossbar switch and requires the CPU or DMA to
push in the encoded data and then extract the
decoded result. The module configuration is
optimized for decoding data stored in a two-
dimensional image format but can also be used
to extract data stored as a linear array.
* 32 channels support independent
¢ 8/16/32-bit single value or block transfers
» Supports variable sized queues and
circular queues
* Source and destination address registers
are independently configured to
postincrement or remain constant
» Each transfer is initiated by a peripheral,
CPU, periodic timer interrupt or eDMA
channel request
e Each DMA channel can optionally send an
interrupt request to the CPU on completion
of a single value or block transfer
* DMA transfers possible between system
memories, General Purpose I/Os (GPIOs)
and Slave Peripherals that support DMA
¢ Programmable DMA Channel Mux allows
assignment of any DMA source to any
available DMA channel with up to a total of
64 potential request sources

TCON The Timing Controller module (TCON) provides |TCON Instantiation
an alternative interface for the DCU that provides
RGB data and timing signals for "raw" TFT
panels which have no embedded TCON.

* Flexible timing generation unit supporting
12 timing signal channels
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Table 2-10. Graphics/Display Modules

Module

Description

Reference links to chip related information

» Supports bit mapping of 8-bit or 6-bit color
depth

* Blanking of RGB data during inactive
period (driven to all "0" or all "1")

2.5.9 Analog modules

The following analog modules are available on this device:

Table 2-11. Analog modules

Module Description Reference links to chip related information
12-bit analog-to-digital |It is a successive approximation ADC designed * ADC Instantiation
converter (ADC) for operation within an integrated microcontroller * Voltage reference selection (REFSEL
system-on-chip. settings)
* DMA Support on ADC
e ADC Channel Assignments
* ADC interconnections
Video ADC The VideoADC module comprises an analog Instantiation

front end and video decoder block allowing up to
4 composite video sources to be connected. The
Video ADC accepts NTSC and PAL format
composite video, digitises, filters and decode this
video and outputs a digital video stream to the
VIU module for further processing.

Temperature Voltage
Monitor

It contains the voltage and temperature monitor
circuits. These circuits are put into a separate
power domain. lts features are:
¢ Low power designs to support the coin
battery
e Trimmable Voltage and Temperature
detector thresholds

Power Management
Unit (PMU)

The PMU of the device includes:

High power or main regulator (HPREG)

Voltage reference for HPREG

Low power regulator (LPREG)

Ultra low power regulator (ULPREG)

Voltage reference for LPREG and

ULPREG

* Low voltage detector for 3.3V supply

* Separate Low voltage detectors for
HPREG ,LPREG ,ULPREG output voltages
- Power on Reset(POR)

* Power up sequencing and testing

* N-well bias circuit
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Chapter 3
Chip Configuration

3.1 Introduction
This chapter provides details on the individual modules of the device. It includes:

* specific module-to-module interactions not necessarily discussed in the individual
module chapters

e number of instances of the module in the device and their features

e number of instances of the module in the device and the differences in the features (if

any)
* register differences between the multiple instances of a module

3.2 Core modules

3.2.1 Cortex-M4 Processor Core

Cortex-M4 implements the ARMv7-ME instruction set architecture (ISA): this is the
Thumb?2 definition - it provides compatibility with Cortex-M3 and adds significant new
capabilities with DSP and SIMD extensions. The basic multiply-accumulate instructions
support operations up to 32 x 32 + 64. Cortex-M4 also includes a single-precision
floating-point unit (FPU), which includes an extension register file of thirty-two 32-bit
floating-point data registers. Cortex-M4 complex includes the FPU and two 32-bit system
bus interfaces. The device Cortex-M4 implementations include two tightly-coupled local
memories and two cache memories connected to these bus interfaces although the device
implementation connects to the 64-bit system bus interconnect and supports a 32-byte
cache line size.

e L1 2-way set-associative 16kB Instruction cache with 32B line size length

* L1 2-way set-associative 16kB Data cache with 32B line size length
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Figure 3-1. Cortex-M4 Block Diagram

Cortex-M4 core features a single issue, three stage pipeline microarchitecture. A high-
level spatial pipeline block diagram of the CPU is shown below. The stages of the
pipeline include:
* Fe - Instruction fetch stage where data is returned from instruction memory
* De - Instruction decode stage, generation of L.oad/Store Unit (LSU) address using
forwarded register ports and immediate offset of LR register branch forwarding
* Ex - Instruction execute stage, single pipeline with multi-cycle stalls, LSU address/
data pipelining to AHB interface, multiply/divide and ALU with branch result
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Figure 3-2. Cortex-M4 Pipeline Block Diagram

3.2.2 Cortex-M4 Instruction Fetches on the System Bus

The Cortex-M4 processors implement multiple 32-bit bus interfaces that support a
Harvard memory architecture. Specifically, the cores provide a modified Harvard
connection with 2-cycle pipelined AMBA-AHB code and system buses. The modified
Harvard memory architecture results since the bus interfaces are activated by address
range and include both instruction fetches and operand data references on a given bus
port. A traditional Harvard architecture separates instruction fetches and operand data
references onto specific bus ports regardless of access address.

The code bus is typically used for instruction fetching and data accesses of PC-relative
data, while the system bus is typically used for operand data references to the on- and off-
chip memories and peripheral accesses. This bus structure fully supports concurrent
instruction fetch and data accesses, but the Cortex-M4 implementations can generate both
types of references on each bus. Additionally, there is a separate 32-bit Private Peripheral
Bus (PPB) connection to several important modules (for example, the Nested Vectored
Interrupt Controller) accessible to only the core. By placing the various code and data
sections in the appropriate locations within the memory map, overall system performance
can be maximized.
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To provide a “clean timing interface” on the core's system bus, instruction and vector
fetch requests to this bus are registered. This increases fetch time by an additional cycle
of latency because instructions fetched from the system bus take a minimum of two
cycles. This also means that back-to-back instruction fetches from the system bus are not
possible.

Instruction fetch requests to the code bus are not registered. It is recommended that
performance critical code be located such that it fetches from the ICode bus interface as
defined by addresses < 0x2000_0000 (the system bus interface includes the addresses > =
0x2000_0000 and < 0xE000_0000 and the Private Peripheral Bus is used for addresses
>= 0xE000_0000).

NOTE
In the device, the memory map includes aliased address spaces
that are mapped into the ICode region for code sections that
reside in the system address space. As a simple example, the
DDR address space is located in the system region of the
memory map, but a subset of this space is aliased so that it
appears in the ICode region that instructions mapped into the
DDR space can be executed as maximum performance.

3.2.3 Cortex-A5 Processor Core

The Cortex-AS processor is a high-performance, low-power ARM macrocell with an L1
cache subsystem that provides full virtual memory capabilities. The core supports the
ARMV7-A instruction set architecture (supporting 32-bit ARM plus 16- and 32-bit
Thumb{-2} instructions) and the microarchitecture has been optimized for area,
performance/power efficiency, scalability and flexibility. It is architecturally compatible
with the Cortex-A9.

It includes both an FPU and the NEON Media Processing Engine. The Cortex-AS
Floating Point Unit (FPU) is a VFPv4-D16 implementation of the ARM v7 floating-point
architecture. The unit provides floating-point computation functionality that is compliant
with the ANSI/IEEE Std 754-1985, IEEE Standard for Binary Floating-Point Arithmetic
(IEEE 754).

The FPU includes all data processing instructions and data types in the VFPv4
architecture and fully supports single-precision and double-precision add, subtract,
multiply, divide, multiply and accumulate, and square root operations. It also provides
conversions between fixed-point and floating-point data formats, and floating-point
constant instructions. The FPU is tightly integrated to the Cortex-AS5 processor pipeline.
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The NEON Media Processing Engine (MPE) extends the capabilities of the FPU with an
implementation of the ARM NEON Advanced SIMD v2 instruction set for further
acceleration of media and signal processing functions. It includes an additional register
set supporting a rich set of SIMD operations over 8, 16, and 32-bit integer and 32-bit
floating-point data types. The Cortex-AS implements TrustZone® Technology to ensure
reliable implementation of security applications ranging from digital rights management
to electronic payment.

Embedded trace macrocell

(ETM) interface APB interface
F 3 F 3
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processor
Debug
F 3
Y
Data processing unit (DPU) L "| Prefetch unit and branch predictor (PFU)
| Data micro-TLE Instruction micro-TLE ‘
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Bus interface unit (BIU)

L J
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Figure 3-3. Cortex-A5 Processor Core Block Diagram

The processor microarchitecture implements a single issue, 8-stage pipeline design
capable of 1.57 DMIPS per MHz performance. For the device, the configurable L1
caches are defined as 32K I- and 32K D-Caches and the system bus interface is a high
performance 64-bit AXI bus that supports multiple outstanding transactions and has over
3x the memory bandwidth of the ARM1176JZ-S.

* L1 2-way set-associative 32 KB Instruction cache with 32B line size length

e L1 4-way set-associative 32 KB Data cache with 32B line size length

» L2 8-way set associative 512 KB cache with 32B line size length
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Figure 3-4. Cortex-A5 Processor Pipeline Organization

3.2.4 Interrupt Assignments
Cortex-AS uses the ARM Generic Interrupts Controller (GIC) architecture version 1.0.
Cortex-M4 uses the Nested Vectored Interrupt Controller (NVIC).

All peripheral interrupts on the device will be directed to a specific interrupt controller
(GIC or NVIC) through an Interrupt Router module. In addition to the shared peripheral
interrupts, there are CPU-to-CPU interrupts that will pass through the Interrupt Router.
Finally, a small number of private peripheral interrupts to each core will connect directly
to the NVIC or the GIC. For example, the L2 cache interrupts that are only relevant to the
CortexAS core. The GIC can support up to 16 Private Peripheral Interrupts (PPIs).

Table 3-1. Interrupt Assignment

Vector Cortex-M4 NVIC Name Cortex-A5 GIC Type Name
Offset Vector Interrupt ID Vector InterruptiD
Address
0x0000_0000 0 Initial Stack 0 h/w Reset
Pointer
0x0000_0004 1 Initial Program 1 h/w Undefined
Counter Instruction
0x0000_0008 2 NMI 2 h/w Supervisor
Call
0x0000_000C 3 Hard Fault 3 h/w Prefetch Abort
0x0000_0010 4 4 h/w Data Abort

Table continues on the next page...
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Table 3-1. Interrupt Assignment (continued)

Vector Cortex-M4 NVIC Name Cortex-A5 GIC Type Name
Offset Vector Interrupt ID Vector InterruptiD
Address
0x0000_0014 5 Bus Fault 5 h/w
0x0000_0018 6 Usage Fault 6 IRQ h/w IRQ
0x0000_001C 7 7 FIQ h/w FIQ
0x0000_0020 8 8 h/w
0x0000_0024 9 9 SMC h/w Secure
Monitor Call
0x0000_0028 10 10 h/w
0x0000_002C 11 SVCall 11 h/w
0x0000_0030 12 Debug 12 h/w
Monitor
0x0000_0034 13 13 h/w
0x0000_0038 14 PendableSrvR 14 h/w
€q
0x0000_003C 15 SysTick 15 h/w
16 0 SGlI Software-
generated int
17 1 SGlI Software-
generated int
18 2 SGl Software-
generated int
19 3 SGl Software-
generated int
20 4 SGl Software-
generated int
21 5 SGl Software-
generated int
22 6 SGl Software-
generated int
23 7 SGl Software-
generated int
24 8 SGl Software-
generated int
25 9 SGl Software-
generated int
26 10 SGl Software-
generated int
27 11 SGlI Software-
generated int
28 12 SGlI Software-
generated int
29 13 SGlI Software-

generated int

Table continues on the next page...
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Table 3-1. Interrupt Assignment (continued)

Vector Cortex-M4 NVIC Name Cortex-A5 GIC Type Name
Offset Vector Interrupt ID Vector InterruptiD
Address
30 14 SGl Software-
generated int
31 15 SGlI Software-
generated int
32 16 PPI Private
peripheral int
33 17 PPI Private
peripheral int
34 18 PPI Private
peripheral int
35 19 PPI Private
peripheral int
36 20 PPI Private
peripheral int
37 21 PPI Private
peripheral int
38 22 PPI Private
peripheral int
39 23 PPI Private
peripheral int
40 24 PPI Private
peripheral int
4 25 PPI Private
peripheral int
42 26 PPI Private
peripheral int
43 27 Global Timer Private
peripheral int
44 28 Legacy nFlQ Private
peripheral int
45 29 Core Timer Private
peripheral int
46 30 Core Private
Watchdog peripheral int
47 31 Legacy nIRQ Private
peripheral int
CPU to CPU and Directed Interrupts (CPU to CPU interrupts pass through the Interrupt Router)
0x0000_0040 16 0 CPU to CPU 48 32 Peripheral CPU to CPU
int0 Shared int0
Interrupts
(PSI)
0x0000_0044 17 1 CPU to CPU 49 33 PSI CPU to CPU
int1 int1
0x0000_0048 18 2 CPU to CPU 50 34 PSI CPU to CPU
int2 int2

Table continues on the next page...
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Table 3-1. Interrupt Assignment (continued)
Vector Cortex-M4 NVIC Name Cortex-A5 GIC Type Name
Offset Vector Interrupt ID Vector InterruptiD
Address
0x0000_004C 19 3 CPU to CPU 51 35 PSI CPU to CPU
int3 int3
0x0000_0050 20 4 Directed 52 36 PSI Directed
Cortex-M4(= Cortex-A5(=
SEMA4) SEMA4)
0x0000_0054 21 5 Directed 53 37 PSI Directed
Cortex-M4 (= Cortex-A5 (=
MCM) DBG)
0x0000_0058 22 6 Directed 54 38 PSI Directed
Cortex-M4 Cortex-A5(=
L2CC)
0x0000_005C 23 7 Directed 55 39 PSI Directed
Cortex-M4 Cortex-A5(=
PMU)
SHARED PERIPHERAL INTERRUPTS (Inputs to Interrupt Router)
On-Platform Vectors
0x0000_0060 24 8 56 40 DMAO DMA transfer
complete
CHO0-31
0x0000_0064 25 9 57 41 DMA Error
Interrupt
Channels
0-31
0x0000_0068 26 10 58 42 DMAT1 DMA transfer
complete
CHO-31
0x0000_006C 27 11 59 43 DMA Error
Interrupt
Channels
0-31
0x0000_0070 28 12 60 44
0x0000_0074 29 13 61 45
0x0000_0078 30 14 62 46 MSCM-ECCO
0x0000_007C 31 15 63 47 MSCM-ECCA1
0x0000_0080 32 16 64 48 CSU_Alarm
0x0000_0084 33 17 65 49
0x0000_0088 34 18 66 50 MSCM_ACTZ| Al CSLn +
S TZASC
0x0000_008C 35 19 67 51
Off-Platform Vectors
0x0000_0090 36 20 68 52 WDOG-A5
0x0000_0094 37 21 69 53 WDOG-M4
0x0000_0098 38 22 70 54 WDOG-SNVS
0x0000_009C 39 23 71 55 CP1 Boot Fail
Table continues on the next page...
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Table 3-1. Interrupt Assignment (continued)

Vector Cortex-M4 NVIC Name Cortex-A5 GIC Type Name
Offset Vector Interrupt ID Vector InterruptiD
Address

0x0000_00A0 40 24 72 56 QuadSPI0
0x0000_00A4 41 25 73 57 QuadsSPI1
0x0000_00A8 42 26 74 58 DDRMC
0x0000_00AC 43 27 75 59 SDHCO
0x0000_00B0 44 28 76 60 SDHCH1
0x0000_00B4 45 29 77 61 Reserved
0x0000_00B8 46 30 78 62 DCUO
0x0000_00BC 47 31 79 63 DCU1
0x0000_00CO 48 32 80 64 ViU
0x0000_00C4 49 33 81 65 Reserved
0x0000_00C8 50 34 82 66 GPU
0x0000_00CC 51 35 83 67 RLE
0x0000_00D0 52 36 84 68 SEG LCD
0x0000_00D4 53 37 85 69 Reserved
0x0000_00D8 54 38 86 70 Reserved
0x0000_00DC 55 39 87 71 PIT
0x0000_00EO0 56 40 88 72 LPTimer0
0x0000_00E4 57 41 89 73 Reserved
0x0000_00E8 58 42 90 74 FlexTimer0
0x0000_00EC 59 43 91 75 FlexTimer1
0x0000_00F0 60 44 92 76 FlexTimer2
0x0000_00F4 61 45 93 77 FlexTimer3
0x0000_00F8 62 46 94 78 Reserved
0x0000_00FC 63 47 95 79 Reserved
0x0000_0100 64 48 96 80 Reserved
0x0000_0104 65 49 97 81 Reserved
0x0000_0108 66 50 98 82 ANADIG USBPHY 0
0x0000_010C 67 51 99 83 ANADIG USBPHY 1
0x0000_0110 68 52 100 84 Reserved
0x0000_0114 69 53 101 85 ADCO
0x0000_0118 70 54 102 86 ADCH1
0x0000_011C 71 55 103 87 DACO
0x0000_0120 72 56 104 88 DACH1
0x0000_0124 73 57 105 89 Reserved
0x0000_0128 74 58 106 90 FlexCANO
0x0000_012C 75 59 107 91 FlexCAN1
0x0000_0130 76 60 108 92 MLB
0x0000_0134 77 61 109 93 UARTO

Table continues on the next page...
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Table 3-1. Interrupt Assignment (continued)

Vector Cortex-M4 NVIC Name Cortex-A5 GIC Type Name
Offset Vector Interrupt ID Vector InterruptiD
Address

0x0000_0138 78 62 110 94 UART1

0x0000_013C 79 63 111 95 UART2

0x0000_0140 80 64 112 96 UART3

0x0000_0144 81 65 113 97 UART4

0x0000_0148 82 66 114 98 UART5

0x0000_014C 83 67 115 99 SPIO

0x0000_0150 84 68 116 100 SPI1

0x0000_0154 85 69 117 101 SPI2

0x0000_0158 86 70 118 102 SPI3

0x0000_015C 87 71 119 103 12C0

0x0000_0160 88 72 120 104 12C1

0x0000_0164 89 73 121 105 12C2

0x0000_0168 90 74 122 106 12C3

0x0000_016C 91 75 123 107 USBCO

0x0000_0170 92 76 124 108 USBCH1

0x0000_0174 93 77 125 109 Reserved

0x0000_0178 94 78 126 110 ENETO

0x0000_017C 95 79 127 111 ENET1

0x0000_0180 96 80 128 112 1588 Timer O

0x0000_0184 97 81 129 113 1588 Timer 1

0x0000_0188 98 82 130 114 ENET Switch

0x0000_018C 99 83 131 115 NFC

0x0000_0190 100 84 132 116 SAIO

0x0000_0194 101 85 133 117 SAI1

0x0000_0198 102 86 134 118 SAI2

0x0000_019C 103 87 135 119 SAI3

0x0000_01A0 104 88 136 120 ESAI_BIFIFO

0x0000_01A4 105 89 137 121 SPDIF

0x0000_01A8 106 90 138 122 ASRC

0x0000_01AC 107 91 139 123 VREG HVD Interrupt

0x0000_01B0O 108 92 140 124 WKPUO

0x0000_01B4 109 93 141 125 Reserved

0x0000_01B8 110 94 142 126 CCM FXOSC ready

interrupt

0x0000_01BC 111 95 143 127 CCM Logical OR of

LRF of PLL1,
PLL2, PLL3
and PLL4
0x0000_01CO0 112 96 144 128 SRC
Table continues on the next page...
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Table 3-1. Interrupt Assignment (continued)

Vector Cortex-M4 NVIC Name Cortex-A5 GIC Type Name
Offset Vector Interrupt ID Vector InterruptiD
Address

0x0000_01C4 113 97 145 129 PDB

0x0000_01C8 114 98 146 130 EWM

0x0000_01CC 115 99 147 131 Reserved

0x0000_01D0 116 100 148 132 Reserved Reserved

0x0000_01D4 117 101 149 133 Reserved Reserved

0x0000_01D8 118 102 150 134 Reserved

0x0000_01DC 119 103 151 135 Reserved

0x0000_01EO0 120 104 152 136 Reserved

0x0000_01E4 121 105 153 137 Reserved

0x0000_01E8 122 106 154 138 Reserved

0x0000_0O1EC 123 107 155 139 GPIO0 Pin
Interrupts /
Wake-ups

0x0000_01F0 124 108 156 140 GPIO1 Pin
Interrupts /
Wake-ups

0x0000_01F4 125 109 157 141 GPIO2 Pin
Interrupts /
Wake-ups

0x0000_01F8 126 110 158 142 GPIO3 Pin
Interrupts /
Wake-ups

0x0000_01FC 127 111 159 143 GPIO4 Pin
Interrupts /
Wake-ups

The following diagram shows the high level architecture of the device interrupts.

Cortex-M4
A
(NVIC) (GIC) <— FIQ
Nested vectored Generic interrupt controller
interrupt controller PSI sal ppI < IRQ
A A
) 4 n 4 n 4 4
Private Cortex-A5
Cortex-M4 private peripheral
|nt|\(jlrrl|</rlJts interrupts (PPls)
-MC . - L2 cache
— debug specific — debug specific
Peripheral Shared A A
interrupts (PSls) Interrupt
— on platform router
— off platform n (part of 4 CPU-to-CPU
platform) interrupts
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3.3 DMA MUX Request Sources

3.3.1 DMA MUX Request Sources

This device includes a DMA request mux that allows up to 64 DMA request signals to be
mapped to any of the 16 DMA channels. The first four channels of DMA MUX provide
periodic triggering capability. The trigger is generated by Periodic Interrupt Timer
(PIT[3:0]).

Each DMA includes two DMA request MUXes that allows up to 126 DMA request
signals. As shown in the figure below, requests from MUXO can be mapped to any of the
first 16 DMAUO channels [15:0] and from MUX1, to any of the upper 16 DMAO channels
[31:16]. Likewise, MUX2 can be mapped to any of the first 16 DMA1 channels [15:0]
and from MUX3 to any of the upper 16 DMA1 channels [31:16].
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Cho )
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Ch2
15:0

; DMA Channel i
: MUX 0
Ch63

- @@

> DMAO

Cho [ ) >
Ch1 _
Ch2
; DMA Channel -
: MUX 1 31:16
‘Ch 63 ,
Cho ATy
Ch1 =
Ch2
) > 15:0
: DMA Channel A
5 MUX 2
‘Ch 63

-
Cho T = Lt
Ch1 _
Ch2
DMA Channel v
: MUX 3 31:16
Ch63 ,

—
Figure 3-5. DMA Request MUX/DMA Structure

To allow for flexibility and optimal usage of the available DMA channels some of the
DMA request sources are available on both muxes.

Because of the mux there is not a hard correlation between any of the DMA request
sources and a specific DMA channel.

NOTE
Two duplicate Channel Mux cannot be enabled simultaneously
for two (same) peripherals.
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Table 3-2. DMA request sources - DMAO (MUX 0)/DMA1 (MUX3)

Source Source module Source description
number
0 — Channel disabled’
1 Reserved Not used
2 UARTO Receive
3 UARTO Transmit
4 UART1 Receive
5 UART1 Transmit
6 UART2 Receive
7 UART2 Transmit
8 UARTS3 Receive
9 UART3 Transmit
10 Reserved —
11 Reserved —
12 SPIO Receive
13 SPIO Transmit
14 SPI Receive
15 SPI Transmit
16 SAIO (12S0) Receive
17 SAI0(12S0) Transmit
18 SAI1 (1281) Receive
19 SAI1 (12S1) Transmit
20 SAI2 (1282) Receive
21 SAI2 (1282) Transmit
22 PDB —
23 Reserved —
24 FTMO Channel 0
25 FTMO Channel 1
26 FTMO Channel 2
27 FTMO Channel 3
28 FTMO Channel 4
29 FTMO Channel 5
30 FTMO Channel 6
31 FTMO Channel 7
32 FTMA1 Channel 0
33 FTMA1 Channel 1
34 ADCO —
35 Reserved —
36 QuadSPI0 —
37 Reserved —
38 Port control module Port A

Table continues on the next page...
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Table 3-2. DMA request sources - DMAO (MUX 0)/DMA1 (MUX3) (continued)

Source Source module Source description
number
39 Port control module Port B
40 Port control module Port C
41 Port control module Port D
42 Port control module Port E
43 Reserved —
44 Reserved -
45 RLE-RX Receive
46 RLE-TX Transmit
47 SPDIF Receive
48 SPDIF Transmit
49 Reserved
50 12C0 Receive
51 12C0 Transmit
52 12C1 Receive
53 12C1 Transmit
54 DMA MUX Always enabled
55 DMA MUX Always enabled
56 DMA MUX Always enabled
57 DMA MUX Always enabled
58 DMA MUX Always enabled
59 DMA MUX Always enabled
60 DMA MUX Always enabled
61 DMA MUX Always enabled
62 DMA MUX Always enabled
63 DMA MUX Always enabled

1. Configuring a DMA channel to select source 0 or any of the reserved sources disables that DMA channel.

Table 3-3. DMA request sources - DMA1 (MUX 2)/DMAO (MUX1)

Source Source module Source description
number

0 — Channel disabled"

1 Reserved Not used

2 UART4 Receive

3 UART4 Transmit

4 UART5 Receive

5 UART5 Transmit

6 Reserved —

7 Reserved —

Table continues on the next page...
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Table 3-3. DMA request sources - DMA1 (MUX 2)/DMAO (MUX1) (continued)

Source Source module Source description
number
8 SAI3 (12S3) Receive
9 SAI3 (12S3) Transmit
10 SPI2 Receive
11 SPI2 Transmit
12 SPI3 Receive
13 SPI3 Transmit
14 Reserved
15 Reserved
16 FTM2 Channel 0
17 FTM2 Channel 1
18 FTM3 Channel 0
19 FTM3 Channel 1
20 FTM3 Channel 2
21 FTM3 Channel 3
22 FTM3 Channel 4
23 FTM3 Channel 5
24 FTM3 Channel 6
25 FTM3 Channel 7
26 ADC1 —
27 QuadSPI1
28 Reserved
29 Reserved
30 Reserved
31 Reserved
32 DACO
33 DACH1
34 ESAI_BIFIFO Transmit
35 ESAI_BIFIFO Receive
36 12C2 Receive
37 12C2 Transmit
38 12C3 Receive
39 12C3 Transmit
40 ASRC 1
41 ASRC 4
42 ASRC 2
43 ASRC 5
44 Reserved
45 Reserved
46 Reserved

Table continues on the next page...
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Table 3-3. DMA request sources - DMA1 (MUX 2)/DMAO (MUX1) (continued)

Source Source module Source description
number
47 Reserved
48 Reserved
49 Reserved
50 Reserved
51 Reserved
52 ASRC 3
53 ASRC 6
54 DMA MUX Always enabled
55 DMA MUX Always enabled
56 DMA MUX Always enabled
57 DMA MUX Always enabled
58 DMA MUX Always enabled
59 DMA MUX Always enabled
60 DMA MUX Always enabled
61 DMA MUX Always enabled
62 DMA MUX Always enabled
63 DMA MUX Always enabled

1. Configuring a DMA channel to select source 0 or any of the reserved sources disables that DMA channel.

3.4 Wake-up Unit

3.4.1 WKPU configuration
The WKPU includes the following features.

One NMI source

17 external interrupt sources with glitch filtering
* One external interrupt vector

Five on-chip wakeup sources

12-bit address width

00000000b NMI default destination address
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The table below shows the internal and external inputs to the WKUP module supported
by the device.

Table 3-4. WKUP Pins

Wakeup Source NVIC Interrupt ID NMI

WKPU_PO PTBO/FTMOCHO/ADCOSE2/ | INT92 No
TRACECTL/LCD34/
SAI2_RX_BCLK/
VIU_DATA[18Y/
QSPI1_A_CS0

WKPU_P1 PTB1/FTMOCH1/ADCOSE3/ |INT92 No
RCON30/LCD35/
SAI2_RX_DATA/
VIU_DATA[19V/
QSPI1_A_DATA[3]

WKPU_P2 PTB2/FTMOCH2/ADC1SE2/ |INT92 No
RCON31/LCD36/
SAI2_RX_SYNC/
VIU_DATA[20}/
QSPI1_A_DATA[2]

WKPU_P3 PTB3/FTMOCH3/ADC1SE3/ |INT92 No
EXTRIG/LCD37/
VIU_DATA[21Y/
QSPI1_A_DATA[1]

WKPU_P4 PTB4/FTMOCH4/SCIH_TX/  |INT92 No
ADCOSE4/LCD38/VIU_FID/
VIU_DATA[22)/
QSPI1_A_DATA[0]

WKPU_P5 PTB5/FTMOCH5/SCIH_RX/  |INT92 No
ADC1SE4/LCD39/VIU_DE/
VIU_DATA[23)/
QSPI1_A_DQS

WKPU_P6 PTB6/FTMOCH6/SCI1_RTS/ |[INT92 No
QSPIO_A_CS1/LCD40/
FB_CLKOUT/VIU_HSYNC/
SCI2_TX

WKPU_P7 PTB7/FTMOCH7/SCI1_CTS/ |[INT92 No
QSPI0_B_CS1/LCD41/
VIU_VSYNC/SCI2_RX

WKPU_P8 PTB11/SCI0O_RX/ INT92 No
DCUO_TCONS5/
SNVS_ALARM_OUT_B/
CKO2/ENETO0_1588_TMRO

WKPU_P9 PTB12/SCIO_RTS/ INT92 Yes
DSPI0_PCS5/DCUO_TCON®6/
FB_AD[1/NMI/
ENETO_1588_TMR1

WKPU_P10 PTB14/CANO_RX/I2C0_SCL/ |INT92 No
DCUO_TCON8/DCU1_PCLK

WKPU_P11 PTB16/CAN1_RX/12C1_SCL/ |INT92 No
DCUO_TCON10

Table continues on the next page...
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Table 3-4. WKUP Pins (continued)

Wakeup Source NVIC Interrupt ID NMI
WKPU_P12 PTB19/DSPI0_PCS0/ INT92 No
VIU_DATA[10[/CCM_OBSJ1]
WKPU_P13 PTB20/DSPIO_SIN/LCD42/  |[INT92 No
VIU_DATA[11[/CCM_OBSJ2]
WKPU_P14 PTB27/SAI0_RX_SYNC/ INT92 No

RCON22/FB_OE_b/
FB_TBST_b/NF_RE_b/
DCU1_G7

WKPU_P15 PTC30/SAI1_RX_SYNC/ INT92 No
DSPI1_PCS2/RCON28/
FB_BEO_b/FB_TSIZ0/
ADCOSE5/DCU1_B5

WKPU_P16 PTE20/DCUO_G7/RCON11/ [INT92 No
LCD20/12C0_SDA/EWM_in

WKPU_MOIF LPTIMER NA NA

WKPU_M1IF NA NA NA

WKPU_M2IF ADCO NA NA

WKPU_MSIF ADC1 NA NA

WKPU_M4IF NA NA

3.5 CMU Chip Signals

3.5.1 CMU Chip Signals

This table correlate the chip-level signal name with the signal name used in the module's

chapter.
Table 3-5. CMU Signals Mapping
Chip Signal Name Module Signal Name
Bus Clock CLKMN1f
FXOSC CLKMNO_RMT
FIRC CLKMTO_RMN
SIRC CLKMT1
Tiedto O CLKMT2
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3.6 Timers

3.6.1 FlexTimer

3.6.1.1 Instantiation Information

The following table shows how these modules are configured, including the number of
channels supported.

Table 3-6. FTM Instantiations

176 LQFP 364 BGA Features/Usage
FTMO 8 8 3-phase motor + 2 general
purpose or stepper motor
FTM1 2 2 Quadrature decoder or
general purpose
FTM2 2 2 Quadrature decoder or
general purpose
FTM3 0 8 3-phase motor + 2 general
purpose or stepper motor

The FTM1 and FTM2 configuration differs from the FTMO0 and FTM3 configuration by
reduced number of channels and adding Quadrature decoder.

3.6.1.2 FTM Hardware Triggers

Following table provides the hardware trigger options for FTMs.
Table 3-7. FTM Hardware Trigger options

Hardware Triggers FTMO FTM1 FTM2 FTM3
Trigger 1 ADCO ADCO ADCO ADCO
Trigger 2 ADC1 ADC1 ADC1 or USB1 SOF ADC1 or USB1 SOF
Trigger 3 EXTRIG or USB0 SOF |EXTRIG or USB0O SOF |EXTRIG or USBO SOF [EXTRIG or USBO SOF

Each flextimer has 3 trigger inputs (0/1/2) which are configured using SRC MISCO
register.

The following figures show the flextimer triggers for each instance.

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 137




g |
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ADCO Conversion Complete
» TRIGO

ADC1 Conversion Complete
» TRIG1

USBOSOF —»N
» TRIG2
EXTRIG ——> 1

SRC_MISCO0[26] FTMO

Figure 3-6. FTMO Triggers

ADCO Conversion Complete
» TRIGO

ADC1 Conversion Complete
» TRIG1

USBOSOF —»N
> TRIG2
EXTRIG ——> 1
SRC_MISCO0[27] FTMA1
Figure 3-7. FTM1 Triggers
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>

>

S/

SRC_MISCO[28]

Y

7

SRC_MISCO[29]

Figure 3-8. FTM2 Triggers
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TRIG1

TRIG2
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ADCO Conversion Complete
»{ TRIGO
USB1SOF —>N
> TRIG1
ADC1 Conversion
Complete —1
SRC_MISCO[30]
USBOSOF —»N
> TRIG2
EXTRIG ——> 1/H
SRC_MISCO[31] FTM3

Figure 3-9. FTM3 Triggers

3.6.1.3 FTM output triggers for other modules

Following are the FTM Output Triggers options

* ADCO
* ADC1
« DACO
* DACI

3.6.1.4 FTM Global Time Base

This chip provides the optional FTM global time base feature (see Global time base

(GTB)).

FTMO provides the only source for the FTM global time base. The other FTM modules

can share the time base as shown in the following figure:
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FTM1

CONF Register

GTBEOUT =0
FTMO GTBEEN =1

CONF Register

gtb_in gtb_in
GEEeiret FTM Counter |
GTBEEN =1

FTM2

gtb_out

CONF Register

GTBEOUT =0
GTBEEN =1

gtb_in

FTM3

CONF Register

GTBEOUT =0
GTBEEN =1

O8] @

gtb_in

Figure 3-10. FTM Global Time Base Configuration

3.6.1.5 FTM Fault Detection Inputs

Fault inputs are useful for motor control. For motor control applications, the inputs come
from a comparator. This device doesn’t have an on-chip comparator; however, this device
can still be used for Motor control. External interrupts (or GPIOs) from a comparator on
the board can be used to indicate Fault inputs from the Motor.

In this case, the SRC would include the four Fault Inputs bits. Whenever a fault is
asserted, software can write the appropriate register in SRC and this value will be driven
internally to FTM.

3.6.2 Programmable Interrupt Timer(PIT)

3.6.2.1 PIT Instantiations

This device contains one PIT module with eight channels.

3.6.2.2 PIT/DMA Periodic Trigger Assignments
The PIT generates periodic trigger events to the DMA Mux as shown in the table below.

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 141




rrouygrammable Delay Block (PDB)

Table 3-8. PIT channel assignments for periodic DMA triggering

DMA Channel Number PIT Channel
DMA Channel 0 PIT Channel 0
DMA Channel 1 PIT Channel 1
DMA Channel 2 PIT Channel 2
DMA Channel 3 PIT Channel 3
NOTE

When DMA channel is enabled with periodic triggering
capability, and using "always enabled" DMA sources, PIT

trigger 1s ignored.

NOTE

To implement gating the request from "always enabled" source,

follow the steps below to re-assert the request:

1. Set DREQ bit in DMA_TCDn_CSR register and
DMAMUX_CHCFGn[ENBL] =0

2. Set DMAMUX_CHCFGn[ENBL] = 1, DMASREQ =
channel in your DMA DONE interrupt service routine so
that "always enabled" source could negate its request.
Then, DMA request could be negated.

3.6.3 Programmable Delay Block (PDB)

3.6.3.1 PDB Instantiation

This device has one instance of PDB.

3.6.3.1.1 PDB Output Triggers
Table 3-9. PDB Output Triggers

PDB Parameter Value
Number of ADC channels 2
Number of pre-triggers per ADC channel 2
Number of DAC interval triggers 2
PulseOut channels None
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3.6.3.1.2 PDB Input Trigger Connections
Table 3-10. PDB Input Trigger Options

PDB Trigger PDB Input
0000 External Trigger at RGPIO[25]
0001 PIT Ch 0 Output
0010 PIT Ch 1 Output
0011 PIT Ch 2 Output
0100 PIT Ch 3 Output
0101 PIT Ch 4 Output
0110 PIT Ch 5 Output
0111 PIT Ch 6 Output
1000 Init and Ext Triggers from FTMO
1001 Init and Ext Triggers from FTM1
1010 Init and Ext Triggers from FTM2
1011 Init and Ext Triggers from FTM3
1101 RTC Alarm
1110 LPT Output
1111 Software Trigger

3.6.3.2 PDB Module Interconnections

PDB trigger outputs Connection
Channel 0 triggers ADCO trigger

Channel 1 triggers ADCH1 trigger

3.6.3.3 DMA support on PDB
The PDB supports the DMA request functionality. One DMA request is supported.

3.6.3.4 PDB in Low-Power modes

PDB is available in the WAIT, LPRUN, UPLRUN, and STOP modes. However, the PDB
is in power-gated domain and is not available in the LPSTOP1, LPSTOP2, and LPSTOP3
Low-Power Stop modes. In Low-Power Stop modes, the ADC is triggered using the
Low-Power Timer (LPTMR).
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3.6.3.5 PDB implementation with ADC

The following figure illustrates the implementation of the PDB interface with ADC.
There is one back-to-back acknowledgement from the ADCO to channel O of the PDB. In
this MCU, PDB back-to-back acknowledgment connection is implemented as follows:

* PDB channel 1 pre-trigger 0 acknowledgement input: ADCOSC1B_COCO

) ADC
PDB trigger 0 >0 conversion
- Alternate trigger complete
> ADCO >
> 1
/i» SRC_MISC1[25] \
LPTMR _ |
trigger L
2
Alternate trigger
Channel 0 , >1 > ADC1
back-to-back PDB trigger 1 | 0
acknowledgement - ]i
(tied to 0) SRC_MISC1[27:26]
11 1 External hardware trigger support
PDB Sr?egﬂgger /0
SRC_MISC1[28] ADCO
bagkrl?c?-g?cl 0 External hardware trigger support
acknowledgement -
> 1'b1 —>1
/i» SRC_MISC1[29]
1b1 1 External hardware trigger support ‘
ADCH1 0
-tri /]i>
pre-mager SRC_MISC1[30] ADCH

0 External hardware trigger support

1'b1 ——>1
/ﬁ» SRC_MISC1[31]

Figure 3-11. PDB implementation with ADC

Y
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3.6.4 Low-Power Timer (LPTMR)

3.6.4.1 LPTMR prescaler/glitch filter clocking options

The prescaler and glitch filter of the LPTMR module can be clocked from one of four
sources determined by the LPTMRO_PSR[PCS] bitfield. The following table shows the
chip-specific clock assignments for this bitfield.

NOTE
The chosen clock must remain enabled if the LPTMR is to
continue operating in all required low-power modes.

LPTMRO_PSR[PCS] Prescaler/glitch filter clock Chip clock
number
00 0 24MHz FIRC
01 1 1KHz Derived from SIRC
10 2 32KHz SXOSC
11 3 128KHz SIRC

To read about clocking on this device, refer to Clocking Overview.

3.7 External memory interfaces

3.7.1 Quad SPI

3.7.1.1 QuadSPI Instances

There are two instances of the QuadSPI module on this device. QuadSPI O supports two
serial flash ports, while QuadSPI 1 supports a single serial flash port. Each QuadSPI port
implements two chip-selects (CS) enabling two separate serial flashes to be attached to
each individual port. The dual CS arrangement also allows dual-die packaged serial flash
to be connected to a single port of a QuadSPI. The 2-port configuration of QuadSPI 0
allows two external flash devices to operate in a parallel read mode with read data from
the flashes being recombined automatically in the QuadSPI module. This effectively
enables an 8-bit flash interface, doubling the read bandwidth and is particularly useful for
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XiP operation of fast fetch of graphics data from the external flash. Each QuadSPI4
implements a flexible 1 KB AHB buffer which can be configured in accordance with
application needs.

Table 3-11. Module Instances
QuadSPI Serial Flash Ports # CS per Port Parallel Mode AHB Buffer Size | Peak DDR Read
Bandwidth
QuadSPI1 0 2 2 Yes 1 KB 132 MB
QuadSPI 1 1 1 No 1 KB 66 MB

QuadSPI 0 and QuadSPI 1 are available as multiplexing options on all package variants.

NOTE
Quadspi DQS Loopback mode is not supported on this device.
Any reference to it in this document should be ignored.

3.7.1.2 QuadSPIl Memory Interface

Each port of QuadSPI supports the following signals:

* SCK: Serial Clock

e 10[0:3] : Serial I/O for command, address and data

» /CS: Chip Select

» /CS2: Chip Select 2; used to select second instance of QuadSPI or select a second
flash device sharing SCK and 10[0:3]

* DQS: Data strobe signal for some manufacturers for DDR read timing at 50 MHz
and above

3.7.1.3 QuadSPI Buffer

Each QuadSPI 4 implements a flexible AHB buffer scheme to support multiple data
streams the. The buffer can be partitioned into four separate buffers of different size, each
associated to specific bus masters. In addition, the buffers can be associated with one or
other of the connected serial flashes or both simultaneously. For details on configuration
of the AHB buffers, refer to the QuadSPI chapter in this reference manual.
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3.7.1.4 Booting from QuadSPI

Available frequency in System Boot for booting through QuadsSPIO with multiple
configuration (SDR, DDR modes):

Table 3-12. Booting from QuadSPI

QuadSPI 0 in DDR Mode QuadSPI1 0 in SDR Mode
SCK frequency options in MHz 18 18, 60, 74

3.7.2 DRAM Controller

3.7.2.1 DDR maximum address space

The maximum address space available for the DDR controller is calculated using the
following formula:

Maximum Memory Size = Chip_Selects x Banks x 2444ress-bits o para path_Width

The maximum values available for this device are:

* Chip selects =1

e Device address = 16 rows + 10 columns = 26
e Number of banks = 8

* Memory data path width = 2 bytes

As a result, the maximum accessible memory area is 1 GB.

The address map for this configuration is shown below. Address bits 30-31 are not used.
These bits are ignored when generating the address to the DRAM devices.

31 30 29 28|2? 26 25 24|23 22 21 20|19 18 17 16|15 14 13 12|11 10 9 8|7 6 5 4|3 2 1 0

Don’t | Chip Row Bank Column Data
care | select path

Figure 3-12. Alternate memory map
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3.7.3 Nand Flash Controller

3.7.3.1 Instantiation

The NAND Flash Controller(NFC) interfaces standard NAND Flash devices to the 1C
and hides the complexities of accessing the NAND Flash. It provides a glueless interface
to both 8-bit and 16-bit NAND Flash parts with page sizes of 512 bytes, 2 kilobytes, 4
kilobytes and 8 kilobytes.

3.7.4 FlexBus Controller

3.7.4.1 FlexBus signal multiplexing

The multiplexing of the FlexBus address and data signals is controlled by the port control
module. However, the multiplexing of some of the FlexBus control signals is controlled
by the port control and FlexBus modules. The port control module registers control
whether the FlexBus or another module signals are available on the external pin, while
the FlexBus's CSPMCR register configures which FlexBus signals are available from the
module. The control signals are grouped as illustrated:

Vybrid Reference Manual, Rev. 5, 06/2014

148 Freescale Semiconductor, Inc.




|

Chapter 3 Chip Configuration

Port Control Module

FlexBus

FB_MUXED_ALE
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FB_MUXED_TSIZ1

FB_MUXED_TBST_b

FB_MUXED_TA_b

CSPMCR

Group2

Group3

Group4

FB_TSIZ0

Reserved
Reserved

Reserved

FB_BE_31_24
Reserved
FB_TSIz1

FB_BE_23_16

Reserved

FB_BE_15_8

Reserved

Reserved

Figure 3-13. FlexBus control signal multiplexing
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Therefore, use the CSPMCR and port control registers to configure which control signal
is available on the external pin.

3.7.4.2 FlexBus Signal Multiplexing
The table below shows the FlexBus signal multiplexing on this device.

Table 3-13. FlexBus Multiplexing

Flexbus Signal| CSPMCR bits Value of Pad Pin Connected ALT Mode Signal Name
CSPMCR bits | Connected to to
FB_ALE [31:28] 0 PAD[93] PTB23 ALT4 FB_MUXED_AL
E
FB_CS1_b 1
FB_TS_b 2
Reserved Rest
Reserved [27:24] 0 PAD[94] PTB24 ALT4 FB_MUXED_TS
120
FB_SIZE[0] 1
FE_BE_31_24_b 2
Reserved Rest
Reserved [23:20] 0 PAD[102] PTC29 ALT5 FB_MUXED_TS
1Z1
FB_SIZE[1] 1
FB_BE_23_16_b 2
Reserved Rest
FB_TBST_b [19:16] 0 PAD[97] PTB27 ALT5 FB_MUXED_TB
ST_b
FB_CS2_b 1
FB_BE_15_8 b 2
Reserved Rest
FB_TA b [15:12] 0 PADI[103] PTC30 ALT4 FB_MUXED_BE
0_b
FB_CS3_b 1
FB_BE_7_0_b 2
Reserved Rest

3.7.4.3 FlexBus External Signal

The following sections correlate the chip-level signal with the signal name used in the
module's chapter.
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Table 3-14. External Signals

Chip signal name Module Signal name
FB_BE3_B FB_BE31_24 B
FB_BE2_B FB_BE23_16_B
FB_BE1_B FB_BE15_8_B
FB_BEO_B FB_BE7_0_B

3.7.4.4 FlexBus Security

FlexBus accesses are moderated by AHB TrustZone that is part of platform.

3.7.4.5 Instantiation Information

The FlexBus module is pinned out with a 32-bit multiplexed address and data bus with
four chip selects. The bus allows for the configurations listed in the table below. In
configurations where the full 32-bit bus is not needed those signals can be used as GPIO
or other multiplexed functions.

NOTE
By default, FlexBus clocks are disabled and have to be
explicitly enabled by software.

NOTE
Any access to the FlexBus device without clocks initialized
may hang the bus.
Table 3-15. FlexBus Configurations
Number of Address | Number of Data Lines| Number of External CSCRIbit 9] setting Mode
Lines Signals
32 32/16/8 32 (FB_ADI[31:0]) 1 Multiplexed

FB_AD[31:0] allows for
full 32-bit address with
multiplexed 32-bit, 16-
bit, or 8-bit data. 8-bit
data comes out on

FB_ADI[7:0].
24 or less 16/8 24 or less 1 Multiplexed
(FB_AD[23:0]) FB_ADI[23:0] allows for

up to 24 address lines
with multiplexed 16-bit

Table continues on the next page...
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Table 3-15. FlexBus Configurations
(continued)

Number of Address
Lines

Number of Data Lines

Number of External
Signals

CSCR|[bit 9] setting

Mode

or 8-bit data. 8-bit data
comes out on
FB_AD[7:0]

24 or less

32 or less (FB_AD[23:0]
+ FB_ADI[31:24])

Non-multiplexed mode.
FB_A[24:0] are
dedicated address
lines. FB_D[7:0]
(FB_AD[31:24]
internally) are used as
dedicated data lines.

16 or less

16

32 or less (FB_AD[15:0]
+ FB_AD[31:16])

Non-multiplexed mode.
FB_A[15:0] are
dedicated address
lines. FB_D[15:0]
(FB_AD[31:16]
internally) are used as
dedicated data lines.

32/16/8

32,16, 0r 8
(FB_ADI[31:0],
FB_AD[31:16)/

FB_AD[15:0], or
FB_AD[31:24/
FB_AD[7:0])

Oori

Data only mode.
Commonly used for
interfacing to smart

LCD devices. Support
32-bit, 16-bit, or 8-bt
data. Either the upper
or lower half of the data
bus can be used as
selected by CSCRbit
9].

3.7.4.6 FlexBus Chip Select Control Register (CSCRO0) Reset Value

On this device the Chip Select Control Register (CSCRO) resets to 0x003F_FCO00.
Configure this register as needed before performing any FlexBus acccess.

For more information about CSCRO control bits, see Chip Select Control Register

(FB_CSCRn).

3.7.4.7 Bus Timeout

For scenarios where auto-acknowledge feature is disabled, device can hang if there is no
external FB_TA_b received. To avoid this scenario, a monitor is provided that terminates
a FlexBus transaction as bus error if it does not complete within the specified time. Refer
to SRC_MISC3 register description in System Reset Controller to get details about the
configuration of this counter.
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3.8 Communication interfaces

3.8.1 10/100 Ethernet Subsystem

3.8.1.1

Instantiation Information

Chapter 3 Chip Configuration

Vybrid family devices will instantiate Ethernet modules as shown below.

Table 3-16. Ethernet Instantiations

176 LQFP

364 BGA

10/100 Ethernet (MAC-NET

L2 Ethernet Switch

None

3.8.1.2 MIl and RMII configuration

NOTE
MII mode is supported for MACO only and when MII mode for
MACO is enabled, RMII of MAC1 cannot be used.

MII is a 4-bit interface, which is clocked at 25 MHz to support 100 Mbits/sec and RMII
is a 2-bit interface clock at 50 MHz to support same data rate. This device has two
Ethernet MACs. MACO has been configured to support both RMII and MII, while MAC1
has been configured to support only RMII. Further, if MII interface on MACO is enabled,
MACT1 cannot be used for RMII interface. Various Pins used in RMII and MII for MACO
and the pins that can be used are described below.

Table 3-17. MIl and RMII configuration for MACO

Ethernet Signal Name Description Pin Configuration in MIl Pin Configuration in RMII
mode mode
Transmitter Signals
TXDO Transmit data bit 0 (MAC to  |PAD_51-ALT1 PAD_51-ALT1
PHY)
TXD1 Transmit data bit 1 (MAC to  |PAD_52-ALT1 PAD_52-ALT1
PHY)
TXD2 Transmit data bit 2 (MAC to PAD_76-ALT6 Not used in RMIl mode

PHY)

Table continues on the next page...
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Table 3-17. MIl and RMII configuration for MACO (continued)

Ethernet Signal Name

Description

Pin Configuration in MIl

Pin Configuration in RMII

mode mode

TXD3 Transmit data bit 3 (MACto |PAD_75-ALT6 Not used in RMIl mode

PHY)
TXEN Transmit data valid(MAC to PAD_53-ALT1 PAD_53-ALT1

PHY)
TXER TXCLK Transmit data error(MAC to PAD_77-ALT6 Not used in RMIl mode

PHY)
TXCLK Transmit Clock (PHY to MAC. |PAD_0-ALT2/ PAD2-ALT3 Both TX and RX clock in RMII

Can be internal for RMIl as
well.)

mode are muxed into one
signal. The source can be
either: PAD_0-ALT2/ PAD2-
ALT3/PLL5 main clock/Audio
Ext clock as explained in
Section 9.11.6 Ethernet RMII
Clocking.

Receiver Signals

RXDO Receive bit 0 (PHY to MAC) |PAD_49-ALT1 PAD_49-ALT1
RXD1 Receive bit 1 (PHY to MAC) |PAD_48-ALT1 PAD_48-ALT1
RXD2 Receive bit 2 (PHY to MAC) |PAD_72-ALTO (It is shared Not used in RMII mode
with RGPIO, so ensure
IOMUX register has obe=0 for
this pin when used for MIl.)
RXD3 Receive bit 3 (PHY to MAC) |PAD_71-ALTO (It is shared Not used in RMIl mode
with RGPIO, so ensure
IOMUX register has obe=0 for
this pin when used for MIl.)
RXEN Receive data valid (PHY to PAD_47-ALT1 PAD_47-ALT1
MAC)
RXER Receive data error (PHY to PAD_50-ALTH PAD_50-ALTH
MAC)
COL Collision (PHY to MAC) PAD_74-ALTO (It is shared Not used in RMIl mode
with RGPIO, so ensure
IOMUX register has obe=0 for
this pin when used for MIl.)
CRS Carrier Sense (PHY to MAC) |PAD_73-ALTO (It is shared Not used in RMII mode.
with RGPIO, so ensure
IOMUX register has obe=0 for
this pin when used for MIl.)
RXCLK Receive Clock (PHY to MAC. |PAD_11-ALTO (It is shared It is muxed with TXCLK. See
Can be internal for RMIl as with RGPIO, so ensure above for details.
well.) IOMUX register has obe=0 for
this pin when used for MIl.)
MDIO Management I/O data PAD_46-ALT1 PAD_46-ALT1
(Bidirectional)
MDC Management Clock (PHY to |PAD_45-ALT1 PAD_45-ALT1

MAX. Can be internal as well.)
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3.8.1.3 IEEE 1588 Timers

The ethernet module includes a four channel timer module for IEEE 1588 timestamping.
The timer supports input capture (rising, falling, or both edges), output compare (toggle
or pulse with programmable polarity). The timer matches on greater than or equal (the
1588 can skip numbers, so the counter might not ever exactly match the compare value).

The counter is able to operate asynchronously to the ethernet bus by using one of four
clock sources. See Clocking Chapter for more details.

NOTE
For best jitter performance, use MII and not RMII for 1588
applications.

3.8.1.4 Ethernet Operation in Low Power Modes

Low Power modes with Ethernet only Operation

The Ethernet module is not fully operational in any low power modes. However, the
module does support magic packet detection that can generate a wakeup in low power
mode if enabled.

During low power operation:

e The MAC transmit logic is disabled

* The core FIFO receive/transmit functions are disabled

» The MAC receive logic is kept in normal mode, but it ignores all traffic from the line
except magic packets.

The recieve logic needed for magic packet detection is clocked using the externally-
supplied RMII clock. This allows for the wakeup functionality in low power modes.

NOTE
Wakeup from Magic Packet is supported on Vybrid STOP
mode but not supported on LPSTOP1/2/3 mode.

Low Power modes with Dual Ethernet

In low power mode(STOP mode) , the ENET stops immediately and freezes operation,
register values, state machines, and external pins. During this mode, the ENET clocks are
shut down. Coming out of stop mode returns the ENET to operation from the state prior
to stop mode entry.
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NOTE
Practically this would not occur as system would not go in Stop
Mode during this mode. CPU enters or executes a stop
instruction for the system to go in Stop mode (low power mode)
when it sees inactivity or when the system is in idle state for a
long period of time. Incase there is no activity on the Ethernet
Bus or no packets to forward to the other port, CPU may enter
this mode. In that case, ENET should have the capability to
wake up from stop mode incase of activity on Ethernet bus for
the system to exit this mode (RMII clock would still be ONN to
interrupt the processor on looking at any activity on the RMII
bus).

Low Power modes with Dual Ethernet

In this mode, the ENET stops immediately and freezes operation, register values, state
machines, and external pins. During this mode, the ENET clocks are shut down. Coming
out of low power mode returns the ENET to operation from the state prior to low power
mode entry.

NOTE
Any activity on the Ethernet Bus (RMII/MII interface) would
wake up the system and would exist from the low power mode.
Similar to the previous case, system would not enter into this
mode practically incase of an ongoing activity on packet
transmission via RMII interface.

Battery mode of operation

The ENET does not support any Standby Mode of operation or a capability to operate on
battery incase the main supply fails. The ENET would be disabled during this Mode.

3.8.1.5 Ethernet Subsystem Interrupts

The Ethernet has multiple sources of interrupt requests. However, some of these sources
are OR'd together to generate an interrupt request. See below for a summary:

Interrupt request Interrupt source

ENET interrupt Transmit frame interrupt
Transmit buffer interrupt
Receive frame interrupt
Receive buffer interrupt
Wake-up

Payload receive error

Table continues on the next page...
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Interrupt request Interrupt source

Babbling receive error

Babbling transmit error

Graceful stop complete

MIl interrupt — Data transfer done
Ethernet bus error

Late collision

Collision retry limit

IEEE 1588 timer interrupt Time stamp available

1588 timer interrupt

Ethernet Switch interrupt Learning Interrupt

Output Discard for port 0 (ODOQ)
Output Discard for port 1 (OD1)
Output Discard for port 2 (OD2)
Receive Buffer Interrupt
Receive Frame Interrupt

Transmit Buffer Interrupt

Transmit Frame Interrupt

3.8.1.6 Ethernet switch register reset values

Some of the Ethernet Switch registers have reset values that are specific to this device.
These registers and reset values are listed below and supersede the default reset values
given in the Ethernet Switch chapter.

Table 3-18. Device-specific reset values

Register Reset value

ESW_REV 0x0001_0130

3.8.2 USB 2.0 HS/FS/LS Dual Role (Host / Device) Controller

3.8.2.1 USB Configuration and Options

USB Subsystem includes the following:-

* USB 2.0 HS/FS/LS Dual Role (Host / Device) Controller (x2)
* HS 2.0 integrated PHY (x 2)

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 157




vob 2.0 HS/FS/LS Dual Role (Host / Device) Controller

3.8.2.2 USB Host initialization and bring up

Table 3-19. Steps to start USB in Device mode

Initialization

Power ON Vybrid.

With all the regulators activated, they generate OK. Once, all regulators are up and OK will release functional reset.
The Core works on 24 Mhz IRC. It initializes the registers, configures generic interrupt controller, and initializes interrupt
handlers.

Enable 24 MHz XTAL.
Once, XTAL OK is asserted, enables all PLL (mainly SYS PLL).
* Wait for PLL Lock. (Get status from ANADIG PLL registers.)

After PLL are Locked, disable Clock gating and disable the bypass for PLL.
Switch the Clocks to PLL Clock.
Switch to USB specific configuration for running USB and initialize USB specific features with Vybrid.

Initializaing USB specific features

Disable the on-chip oscillator (XOSC 24M) powerdown in next powerdown.

¢ In register CCM Low Power control register (CCM_CLPCR) dessert SBYOS bit. CCM_CLPCR[SBYOS]= 0.
Enable the USB regulator. Set bit# 0 (ENABLE_LINREG) in register ANADIG Regulator 3P0 definition register
(Anadig_REG_3P0). This regulator works on 5V supply. This needs to be driven from outside the chip.
Enable USB PLL and enable usb clocks: In ANADIG register—(Anadig_USB1_PLL_CTRL) and
(Anadig_USB2_PLL_CTRL) enable EN_USB_CLKS and disable BYPASS, that is,

* Anadig_USB1_PLL_CTRL[POWER]=1

e Anadig_USB1_PLL_CTRL[EN_USB_CLKS]=1

e Anadig_USB1_PLL_CTRL[BYPASS]=0
Start the USB PHY —

* Disable Soft reset of USB PHY — USBPHY_CTRLNn[SFTRST]=0

* Enable USB Clocks — USBPHY_CTRLN[CLKGATE]=0

¢ For running the controller in LS mode, user needs to set bit#15 (ENUTMILEVELS) and bit#14 (ENUTMILEVEL2)

¢ In USB PHY Power-Down Register (USBPHY_PWD) clear all the bits and set them to zero.

Anadig[lUSBPHY_PWD]= 0x0000_0000

Optionally, one can enable the interrupt of USB controller going to the processor ARM Generic Interrupt Controller
(GIC)-Enable Interrupt ID 107 (USBO) and Enable Interrupt ID 108 (USB1).
The user can set the WIE bit, if the GIC bit is configured. USBCO_CTRL[WIE]=1
Refer to “Starting USB Controller in HOST Mode”. Once, controller is set to host mode, user can start to next step.
Setup Memory for the USB controller to start communication:

» Configure the memory as per “Configure the USB controller to read the descriptor from the connected device and

Set Address” for setting up memory for starting communication.

User can wait for the device to detect, configure and connect for starting communication over USB. Refer to Detection
for port status change, resetting the USB and speed of connected device.
Once the setup is complete--device connected and configured. One can start communication over usb. Refer to
Starting the communication over the USB from Configured Connected Device.

Starting USB Controller in Host Mode

By default the USB on Vybrid is defaulted to device controller. For initializing them as a Host user has to do following
steps:

In USB_OTG1_USBCMD register, set the RST bit

Keeping polling for de-assertion of this bit.

In USBMODE register configure CM bit, that is, bit 1 and bit 0

Keep polling and writing back 2’b11 on CM if bit are not set to 11.

Once these bits are set to 11, controller is configured to function like a host.

Refer to “Setting Up device controller” for setup device interrupt and periodic index .

If Port Power is required then refer to “Enable the port power in device Controller’

Table continues on the next page...
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Table 3-19. Steps to start USB in Device mode (continued)

Enable the port power in Host controller

* In register Host Controller Structural Parameters (USBx_HCSPARAMS), read if implementation allows controlling the
port power. If it reads back to ‘1’, indicates the port power can be controlled. In that case, we can configure bit number
12 of Port Status & Control (USBx_PORTSC1) register to enable port power.

Setting Up Host controller

» Setting Up interrupt threshold—In USB Command Register (USBx_USBCMD), set ITC bit to zero. Else set ITC bit as
per system needs.

* In USB Frame Index (USBx_FRINDEX), write 1 to the to FRINDEX. This register is used by the host controller to index
the periodic frame list. The register updates every 125 microseconds (once each micro-frame). Moreover, this register
cannot be written unless the Host Controller is in the 'Halted' state as indicated by the HCHalted bit inside USB Status
Register (USBx_USBSTS).

Detection for port status change, resetting the USB and speed of connected device

* Everything is set, now user can wait for connection of any external device to the host controller. To sense the device
attached, user can poll or configure an interrupt waiting for USB_OTG1_USBSTS to check the change in the port
status.

* Once bit2 of PCI bit is found asserted; dessert this bit by writing back 1 to the same location. This is W1C bit.
» Poll for PORTSCO register, bit #1, Current Status Change (CSC). If set to ‘1°, set port change is detected. Now
clear this bit by writing back ‘1’ into the same location.
* Check the connect status—Bit#0 of register OTG_PORTSCO. If found asserted port is connected. Else
disconnect or under enumeration.
* Check if UTMI clocks are OK in USBNC registers — USBCx_PHY — bit# 31.
* Reset the USB port
* IN USB Command Register (USBx_USBCMD), set RS bit#0. To start the controller.
e Check bit#12 in USBSTS register — HCH. If set to 1, controller is in halted state.
* Set bit#8 of PORTSCO register for starting the reset sequence. Once this bit is written with 1, controller will start
reset sequence (CHRIP) for that port.
¢ Wait for USB_PORTSCIPR] bit to clear.
* Now check for bit#2 of PORTSC register to check if the device is not disconnected due to reset sequence.
If not, move to next step, else restart from “Detection for port change”.
¢ Now check bit#27:26 of PORTSC register to check the port speed. If PSPD is found to be:
e 00 — Full speed
e 01— Low speed
* 10 — High speed

If found not connected, restart from “Detection for port change”.

» Configure the host controller to create channel between software running at processor and the device connected.

* The populated data structure for communication between the software and the device is kept in the memory. This
structure needs to be kept at 64 byte aligned boundary address. The base address of this data structure needs to
be loaded inside the controller to operate.

¢ This address needs to be loaded at USB_OTG1_ASYNCLISTADDR.

Configure the USB controller to read the descriptor from the connected device and Set Address

» Refer the EHCI Documentation for detailed configuration and running the USB. The method shown here is one of the
method for Writing Software for running the USB on Vybrid.
¢ USB memory need to be initialized to get configured, check features and set address for starting communication over
USB.
¢ Populate the Asynchronous Queue in Memory.
» Get device feature: Reading control descriptor \ Communicate to EP0, ADDO, read Descriptor.
» Assign Address: If readback features are supported, and need not to suspend the USB port then assign
Address.
* Once address assignment is done, populate to new QTHead where further communication to happen with
new address.

Table continues on the next page...
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Table 3-19. Steps to start USB in Device mode (continued)

¢ Read feature descriptor allocated to other endpoint of the connected device.
* Once, all the device feature are read, firmware can communicate with device accordingly to access and
control different feature by populating qTD for the feature.
* The user needs to populate “Periodic framelist ” for isochronous and interrupt transfers and “asynchronous list” for
control and bulk transfers.
¢ For running the controller in FS mode, user needs to set endpoint speed to FS in endpoint control populated in
the memory. For LS mode, user need to set the endpoint to LS in endpoint control populated in the memory.
¢ User has to dump the periodic framelist baseaddress into Frame List Base Address
(USBx_PERIODICLISTBASE) register .
¢ For Async transfer, user has to dump async framelist base address into Asynch. Address
(USBx_ASYNCLISTADDR)
* Please refer section " Host Data Structures” for more information on Periodic and Asynchronous Framelist.

* Now, controller waits for any device to connect. Once there is any port status change, controller will generate interrupt
to the processor.
* In register USBSTS, poll for USB Status, bit#0 for completion of command list given through Asynchronous queue.

Starting the communication over the USB from Configured Connected Device

» Refer the EHCI documentation for detailed configuration and running the USB. The method shown here is one of the
method for Writing Software for running the USB on Vybrid.

¢ Read the “Host Data Structures” Vybrid RM.

* User needs to set following:

* Programming the endpoint capabilities/characteristics in the queue head with the capabilities of the endpoint and
device to communicate. User can program following things in the register: Endpoint number, Endpoint speed,
Endpoint max packet length, and device address .

* Program the page offset in the queue head. Each page carries a packet to be transmitted. User can actually
check the status of the transmission by looking into “Current qTD pointer”, “Next qTD pointer”, and “Alternate qTD
pointer”

* In register USBSTS, poll for USB Status, bit#0 for completion of command list given through Asynchronous
queue.

* After populating the entire structure into the memory, user has to set bit#7 in qTD token status. This bit is set by the
software to enable the execution of transaction by the Host controller. Keep polling the remaining bits [6:0] for different
communication issues.

3.8.2.3 SOF for USB Audio

This is mainly applicable when Dual Role (Host / Device) Controller is working in
Device Mode. For some of the USB Audio use-cases, require some sort of audio clock
recovery capability. One way to do it is to use the Start of Frame (SOF) signal which is
generated at the start of a microframe in the USB 2.0 HS. This is a signal with a rate of
125 microseconds. When operating in Full Speed mode, the SOF signal has a rate of 1
ms.

Pulse that asserts for 64 system clock cycles when the SOF token is detected on the USB
bus when the USB controller is in device mode.
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In order to properly support USB Audio Isochronous Asynchronous mode of operation, it
is necessary to measure how many audio sample clock ticks occur between two
consecutive occurrences of the SOF signal. This measurement is used to provide
feedback to the USB audio source in order to speed up or slow down the audio sample
delivery over the USB bus.

This is the method of estimating the ratio between the USB Host clock (SOF
occurrences) and the local audio clock.

Figure below shows the USB SOF connectivity with FlexTimer to enable this scheme.

——————— | FTMD
_| 64 cycles Pulse USBO0 SOF_PULSE
Strecher E
USBO SOF
USB OTGO FTM1
' FTM2
64 cycles Pulse USB1 SOF_PULSE
Stracher @
USE OTG 1 Use1 SOF > PN

Figure 3-14. USB SOF connectivity with Flextimer

1. The two SOF signals (one from each USB port) must be brought to two timers
channels of one FlexTimer. This flexibility is provided in FTM2 and FTM3 as shown
in figure.

2. At least one of the SOF signals should be connected to one channel of a second
FlexTimer. This will allow measuring of two sets of audio clock/SOF signals. To
accomodate this USBO SOF is connected to all Flextimers.

The audio master clock should also be provided as one of the clock options to FlexTimer.

3.8.2.4 OverCurrent and VBUS Connection

The figure below provides OverCurrent and VBUS Connection.

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 161




secure Digital Host Controller (SDHC)

IOMUX |<— PADJ[7]

USBO_oc

1 f————— SRC_MISC3][8]

SRC_MISC3[9]

Y USB_WRAPPER

USBO_VBUS_EN

USBO L
,_

Y

IOMUX —> PAD[6]

usb_interrupt

(Status) (Edge detect) I
USB_CTRL[24] |
|
Other |
USB1_VBUS_EN interrupt |
USB1 ‘—>| IOMUX (—> PAD[14]
|
A —> usb_interrupt
|
|
0 IOMUX <— PAD[15]
1 ——— SRC_MISC3[10]
SRC_MISC3[11]

VBUS_EN is routed to PAD as well as an interrupt from USB. Its status is in USB_CTRL[24]
and can be masked using USB_CTRL[25].

Figure 3-15. OverCurrent and VBUS Connection

3.8.3 Secure Digital Host Controller (SDHC)

3.8.3.1 SD bus pullup/pulldown constraints

The SD standard requires the SD bus signals (except the SD clock) to be pulled up during
data transfers. The SDHC also provides a feature of detecting card insertion/removal, by
detecting voltage level changes on DAT[3] of the SD bus. To support this DAT[3] must
be pulled down. To avoid a situation where the SDHC detects voltage changes due to
normal data transfers on the SD bus as card insertion/removal, the interrupt relating to
this event must be disabled after the card has been inserted and detected. It can be re-
enabled after the card is removed.
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3.8.3.2 SDHC Wakeup

The SDHC controller is taken out of low power mode by some of its interrupts, known as
wakeup interrupts. The SDHC can generate these interrupts even when clocks are not
enabled. The three interrupts which can be used as wakeup events are:

1. Card Removal Interrupt
2. Card Insertion Interrupt
3. Interrupt from SDIO card

To make the interrupt a wakeup event, when all the clocks to the SDHC are disabled or
when the whole system is in low power mode, the corresponding wakeup enabled bit
needs to be set.

3.8.3.2.1 Setting Wake Up Events

For the SDHC to respond to a wakeup event, the software must set the respective wakeup
enable bit before the CPU enters sleep mode. Before the software disables the host clock,
it should ensure that all of the following conditions have been met:

e No Read or Write Transfer is active

e Data and Command lines are not active
* No interrupts are pending

* Internal data buffer is empty

3.8.3.3 SDHC Software Guidelines

SDHC interrupt does not set under the following circumstances:

1. SDHC configured to generate wakeup on card interrupt. PLL3 is selected as SDHC's
baud rate clock.

2. ESDHC clocks are disabled by SDHC_SYSCTL register. For details about the
register, refer to the respective chapter in this document.

3. PLLs are powered down by software before entering into STOP mode.

4. ESDHC wakeup occurs because of card interrupt.

5. Bus clock restarts but PLL does not start as software directly jumps to SDHC ISR
instead of PLL enabling routine.

6. CPU reads SDHC_IRQSTAT register, but finds no bit set. The bit requires baud rate
clock to get set, which needs PLL3 to get powered up.
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3.8.4 UART

3.8.4.1 UART configuration information

This device contains up to six UART modules. This section describes how each module
is configured on this device.

1. Standard features of all UARTS:
* RS-485 support
e Hardware flow control (RTS/CTYS)
e 9-bit UART to support address mark with parity
* MSB/LSB configuration on data
All UARTS are clocked on the IPS bus clock. The maximum baud rate is 1/16 of
related source clock frequency.
IrDA is available on all UARTS
UARTO and UART1 contains the standard features plus ISO7816
UARTO and UART1 contains 16-entry transmit and 16-entry receive FIFOs
All other UARTS contain a 8-entry transmit and 8-entry receive FIFOs
LIN 2.0 supported on all UARTs.

N

Nk W

3.8.4.2 UART wakeup

The UART can be configured to generate an interrupt/wakeup on the first active edge that
it receives.

3.8.4.3 UART interrupts

The UART has multiple sources of interrupt requests. However, some of these sources
are OR'd together to generate a single interrupt request. See below for the mapping of the
individual interrupt sources to the interrupt request:

The status interrupt combines the following interrupt sources:

Source UARTO UART 1 UART 2 UART 3 UART 4 UART 5
Transmit data X X X X X X
empty
Transmit X X X X X X
complete

Table continues on the next page...
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Source

UART O

UART 1

UART 2

UART 4

UART 5

Idle line

Receive data
full

LIN break
detect

RxD pin active
edge

Initial character

detect

The error interrupt combines the following interrupt sources:

Source

UART O

UART 1

UART 2

UART 3

UART 4

UART 5

Receiver
overrun

Noise flag

Framing error

Parity error

Transmitter
buffer overflow

X | X [ X | X

X | X [ X | X

X | X [ X | X

X | X [ X | X

X | X [ X | X

X | X [ X | X

Receiver buffer
underflow

Transmit
threshold

Receiver
threshold

Wait timer

Character wait
timer

Block wait timer

Guard time
violation

3.8.5 FlexCAN

3.8.5.1

Instantiation

There are two instances of the FlexCAN module on this device: FlexCANO and

FlexCANTI.

Each FlexCAN is implemented with 64 message buffers each.
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3.8.6 MedialLB Device Module (MLB50)

3.8.6.1 Instantiation
There 1s one instance of the MLB50 module on this device.
The MLBS50 module is only available on the BGA version of this device.

The module interfaces to Intelligent Network Interface Controller (INIC50) via 3 external
signals:

« MLBCLK()

* MLBDAT(/0)

* MLBSIG(I/O)

MLBS50 supports 3.3 V I/0

The MLB interface operates at up to S0 MB/s. Thus, the minimum continuous bandwidth
to be supported over the NIC to the system memory is 50 MB/s. Typical data bandwidths
are much less, however the maximum continuous bandwidth must be provided to
guarantee meeting the full specification.

The MedialLB module is to be interfaced to this device via the peripheral bus and the high
speed NIC. The peripheral bus is used to interface to the MedialLB control/status registers
via the peripheral bus interface (PBI). The PBI is a slave on the peripheral bus. The MLB
module registers are memory mapped by the AIPS(0). Data is transferred between the
MLB module and the system memory via the high speed NIC. The interface to the NIC is
AHB.

3.8.7 SPI

3.8.7.1 SPI Instantiation
This device contains up to 4 SPI modules.

Table 3-20. SPI Instances

SPI 176 LQFP 364 BGA
No. of SPI 3 4
SPIO CTAR 4 4
SPI1 CTAR 2 2

Table continues on the next page...
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Table 3-20. SPI Instances (continued)

SPI 176 LQFP 364 BGA
SPI2 CTAR 2 2
SPI3 CTAR N/A 2
SPIO0 Chip Selects 6
SPI1 Chip Selects 4
SPI2 Chip Selects 2
SPI3 Chip Selects N/A 2
TX FIFO SPIO 4 4
RX FIFO SPIO 4 4
TX FIFO SPI1 4 4
RX FIFO SPI1 4 4
TX FIFO SPI2 4 4
RX FIFO SPI2 4 4
TX FIFO SPI3 N/A 4
RX FIFO SPI3 N/A 4
NOTE

The SPI's de-serial interface (DSI) and timed serial bus (TSB)
features are not supported on any SPI instance

The SPI module is clocked by the internal bus clock. The module has an internal divider,

with a minimum divide of two. Thus, the SPI can run at a maximum frequency of bus

clock/2.

3.8.7.2 Number of PCS

Depending on the number of DSPI instances, the number of PCS varies from 2 to 6.

For :
e DSPIO - 6
e DSPII -4
e DSPI2 -2
e DSPI3 -2
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3.8.8 Inter-Integrated Circuit (12C)

3.8.8.1 Instantiation Information
This device contains up to four I2C modules, 12CO0, I12C1, I12C2, and 12C3.

3.9 Analog

3.9.1 12-bit Analog to Digital Converter (ADC)

3.9.1.1 ADC Instantiation

This device contains a total of 16 ADC pin inputs. The ADC signals are distributed
around the chip in order to optimize the flexibility in layout and feature trade off for the
user.

The ADC conversion channel is selected by setting the Pin Mux control bit.

The 176 LQFP packages do not bond out the VREFL and VREFH pins. 364 BGA offers
dedicated ADC channels on pads apart from ADC channels muxed with GPIO.

Features 176 LQFP 364 BGA
No of ADC 2 2
No of Differential Channels Not Supported Not Supported
No of Single Ended Channels(muxed 6+6 8+8
with GPIO)
No of dedicated single Ended Channels |None 242
VREFH/VREFL None Yes

3.9.1.2 Voltage reference selection (REFSEL settings)
The bit field definition for ADCx_CFG[REFSEL] is as follows for this chip:

00 Selects VREFH/VREFL as reference voltage. VREFH/VREFL are connected to VREFH_ADC
and VREFL_ADC pads.

Table continues on the next page...
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Selects VALTH/VALTL as reference voltage. VALTH/VALTL are connected to ADC reference
voltage (1.2V) from Voltage Regulator.

10

Selects VBGH/VBGL as reference voltage. VBGH/VBGL are connected to ADC reference
voltage (1.2V) from Voltage Regulator. (Same as 01 above).

11

Reserved

3.9.1.3 DMA Support on ADC

Applications may require continuous sampling of ADC (4K samples/sec at minimum)
that may have considerable load on CPU. Though using PDB to trigger ADC may reduce
some CPU load, ADC need to support DMA for higher performance where ADC is
sampled at very high rate or cases were PDB is bypassed. ADC should trigger on-chip
DMA (via DMA req) on conversion completion.

3.9.1.4 ADC Channel Assignments

Table 3-22. ADC Channel Assignments

ADC Channel ADCO ADC1 Type
0 PADI[8] PADI[6] External
1 PAD[9] PAD[7] External
2 PAD[22] PAD[24] External
3 PAD[23] PAD[25] External
4 PAD[26] PAD[27] External
5 PAD[103] PAD[104] External
6 PAD[59] PAD[61] External
7 PAD[60] PAD[62] External
8 Dedicated PAD - ADCOSE8 | Dedicated PAD - ADC1SE8 External
9 Dedicated PAD - ADCOSE9 | Dedicated PAD - ADC1SE9 External
10 DACO - external output DACT1 - external output Internal
11 VSS33_I0_ADC_DAC VSS33_I0_ADC_DAC NA
12 VSS33_I0O_ADC_DAC VSS33_I0O_ADC_DAC NA
13 VSS33_I0_ADC_DAC VSS33_I0_ADC_DAC NA
14 VSS33_I0_ADC_DAC VSS33_I0_ADC_DAC NA
15 VSS33_I0_ADC_DAC VSS33_I0O_ADC_DAC NA
16 VSS33_I0_ADC_DAC VSS33_I0_ADC_DAC NA
17 VSS33_I0O_ADC_DAC VSS33_I0O_ADC_DAC NA
18 VSS33_I0_ADC_DAC VSS33_I0_ADC_DAC NA
19 VSS33_IO_ADC_DAC VSS33_I0_ADC_DAC NA
20 VSS33_I0_ADC_DAC VSS33_I0_ADC_DAC NA

Table continues on the next page...
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1z-pit Digital-to-Analog Converter (DAC)
Table 3-22. ADC Channel Assignments (continued)

ADC Channel ADCO ADCA1 Type
21 VSS33_I0_ADC_DAC VSS33_I0_ADC_DAC NA
22 VSS33_I0_ADC_DAC VSS33_IO_ADC_DAC NA
23 VSS33_IO_ADC_DAC VSS33_I0_ADC_DAC NA
24 VSS33_I0_ADC_DAC VSS33_IO_ADC_DAC NA
25 VREF from dedicated pad or | VREF from dedicated pad or Internal
PMU (select one based on PMU (select one based on
register programming of ADC) | register programming of ADC)
26 Temperature Sensor Temperature Sensor Internal
27 VREF from PMU VREF from PMU Internal
28 HI-Z HI-Z NA
29 HI-Z HI-Z NA
30 HI-Z HI-Z NA
31 HI-Z HI-Z NA
3.9.1.5 ADC interconnections
Table 3-23. ADC interconnections
Trigger Module Trigger Trigger
ADC ADCO ADCO
PDB Trig0 Trig1
LPTIMER LPTIMER-Trig LPTIMER-Trig

3.9.1.6 ADC Calibration

The device fuse map (Bank7-Word5 ) has been assigned to store the 16-bit calibrated
value for ADCO and ADCI1. This calibrated value is derived at room temperature, with
nominal voltage and with max averaging. This calibrated value must be copied from
Fuses to ADC register to prevent running calibration sequence at reset. Alternatively,
calibration sequence supported by ADC may be run after each and every reset and the
programmed value in the fuses may be ignored.

3.9.2 12-Bit Digital-to-Analog Converter (DAC)

3.9.2.1

12-bit DAC Instantiation
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Table 3-24. 12-bit DAC Instantiation

176 LQFP 364 BGA
Number of 12-bit DACs 2 2

3.9.2.2 12-bit DAC External Reference

For this device, external voltage supplied to VREFH_ADC pin is the only reference
voltage for DAC reference. You need to set up DACx_STATCTRL[DACREFS]=1 to
select the valid VREFH_ADC reference. When DACx_STATCTRL[DACREFS]=0, the
DAC reference is connected to an internal ground node and is not a valid voltage
reference. Be aware that if the DAC and ADC use the VREFH_ADC reference
simultaneously, some degradation of ADC accuracy is to be expected due to DAC
switching.

3.9.2.3 DMA support on DAC

Applications may require continuous sampling of DAC (4K samples/sec at minimum)
that may have considerable load on CPU. The DAC supports DMA for higher
performance where the DAC is sampled at a very high rate. To trigger a DMA request,
the DAC uses the watermark and buffer bottom and up flags. The DAC must trigger on-
chip DMA (via DMA request) on conversion completion.

3.9.2.4 DAC interconnections
Table 3-25. DAC interconnections

DAC trigger from PDB Connection
DACO DAC refresh trigger 0
DACH1 DAC refresh trigger 1
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3.10 Display/Video interfaces

3.10.1 Display Control Unit

3.10.1.1 Instantiation

The DCU4 modules connect to the NIC301 as bus masters.
Each DCU4 interface is a 64-bit AXI
Each DCU features an APB interface for control.

HSYNC/VSYNC, DE and Pixel Clock connect to 1/0 as well as to inputs of a TCON
module for generation of additional timing signals

3.10.2 Timing Controller (TCON)

3.10.2.1 Instantiation
Number of TCON instances: 2 (one for each DCU)

Number of timing channels: 12

3.10.3 RLE Decoder (RLE)

3.10.3.1 Instantiation
Number of RLE_DEC instances: 1
Module is disabled by default.
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3.10.4 Segmented LCD Controller

3.10.4.1 Instantiation

There 1s one instance of the LCD module on this device that is connected to the AIPS
peripheral bridge.

3.10.4.2 LCD clock selection

The LCD module can be optionally clocked by the system bus clock, the internal 128
KHz IRC or the external 32 KHz crystal clock.

Mode Description
Normal Run Mode In normal run modes the LCD is clocked by the system clock.
Low Power Mode In low power modes of operation to conserve power the LCD

module is optionally clocked by the internal 128 KHz IRC or
the 32 KHz external crystal oscillator. These two clock
sources are available in the low power domains.

3.10.4.3 Segment LCD configuration

In this device the LCD module will be part of the Low Power Domain to enable LCD
display content to be maintained. For the display to be updated the MPU must wake up
from Low Power mode.

NOTE
The device does not support 5V 1/O, therefore the LCD module
will interface only to 3.6V glass.

Table 3-27. Number of Front and Back Planes

Parameter Value
Number of Front Planes 40 or 38 or 36
Number of Back Planes 4or6or8
NOTE

There are only ten LCDRAM registers (LCDRAMO-
LCDRAMD9) implemented on this device. The other registers
(LCDRAMI10-LCDRAMI15) that are described in the LCD

chapter are not available on this device.
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3.10.5 Video Interface Unit(VIU)

3.10.5.1 Instantiation
Number of VIU3 instances: 1

3.10.6 Video ADC(VADC)

3.10.6.1 Instantiation

This device features one instance of the VideoADC
The VideoADC accepts up to 4 single-ended analog inputs.
The VideoADC digital output interfaces directly to the VIU module as shown below.

Composite-0 r
Composite-1 > | Video X
Composite-3 ADC —  VIU
Composite-2 > >
Parallel-1
NOTE
This mux is controlled by the MISC2 register in the SRC
module.
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3.11 Audio Subsystem

3.11.1 Audio Subsystem Modules

3.11.1.1 Audio Subsystem Overview

The modules that belong to the audio subsystem are the SAIO, SAI1, SAI2, SAI3, ESAI,
ESAI_BIFIFO, SPDIF and ASRC. In addition, the IOMUX must be appropriately
configured to get signals in and out of the chip.

SAIO-3 are synchronous audio interfaces used to transfer audio data. SAIO-3 are on the
peripheral bus.

The ESAI (Enhanced Serial Audio Interface) provides a full-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. The ESAI is connected
to the IOMUX and to the ESAI_BIFIFO module.

The ESAI_BIFIFO (ESAI Bus Interface and FIFO) is the interface between the ESAI
module and the shared peripheral bus. It contains the FIFOs used to buffer data to/from

the ESAI as well as providing the data word alignment and padding necessary to match
the 24-bit data bus of the ESAI to the 32-bit data bus of the shared peripheral bus.

The SPDIF (Sony/Philips Digital Interface) audio module is a stereo transceiver that
allows the processor to receive and transmit digital audio over it. The SPDIF receiver
section includes a frequency measurement block that allows the precise measurement of
an incoming sampling frequency. A recovered clock is provided by the SPDIF receiver
section and may be used to drive both internal and external components in the system.
The SPDIF is connected to the shared peripheral bus.

The ASRC is a hardware audio sample rate converter supporting up to 10 channels split
into 3 sampling rate pairs.

3.11.1.2 Synchronous Audio Interface (SAl)

The Synchronous Audio Interface (SAI) implements supports full-duplex serial interfaces
with frame synchronization such as 12S, AC97, and codec/DSP interfaces.
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This device implements four SAI modules. SAIO-2 are required for connected radio
applications with Radio Tuner devices. SAI3 is added to support future expansion.

The following table shows the configuration of the SAIs:
Table 3-28. SAI Configurations

SAl Instance Tx Data Lines Rx Data Lines Tx FIFO Depth Rx FIFO Depth
SAIO 1 1 32 32
SAI1 1 1 32 32
SAI2 1 1 32 32
SAI3 1 1 64 64

3.11.1.2.1 SAI3 register details

The dedicated SAI chapter documents the identically instantiated SAIO, SAI1, and SAI2.
The following table summarizes SAI3 register details that differ from the other module
instances.

Table 3-29. SAI3 register differences from other SAl instances

Instance | TCR1[TFW] and RCR1[RFW] TFR[WFP], TFR[RFP], RFR[WFP], and RFR[RFP]

SAI3 Each field is 6 bits wide Each field is 7 bits wide

3.11.1.2.2 Simultaneous SAlI DMA requests

If all four instances of the SAI module issue DMA requests simultaneously, DMA must
be configured in round robin arbitration mode.

3.11.1.2.3 SAIl transmitter and receiver options for MCLK selection

For an internally generated bit clock of the transmitter or receiver, all SAI instances have
the same options for selecting an audio master clock (MCLK) source. TCR2[MSEL] and
RCR2[MSEL] independently select the MCLK source for the transmitter and receiver,
respectively. The following table shows the MSEL settings and the corresponding
available MCLK sources on this device.

Table 3-30. SAln transmitter and receiver options for MCLK selection

TCR2[MSEL] or RCR2[MSEL] MCLK source for internally generated bit clock of
transmitter or receiver
00 Bus Clock
01 Clock selected by CCM_CSCMR1[SAIn_CLK_SEL]

Table continues on the next page...
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Table 3-30. SAIn transmitter and receiver options for MCLK selection (continued)

TCR2[MSEL] or RCR2[MSEL] MCLK source for internally generated bit clock of
transmitter or receiver
10 Not supported
11 Not supported

3.11.1.2.4 SAIl in Stop mode
MCU wakeup from an SAI module is not supported because the SAI clock is gated in
Stop mode. Before the MCU enters Stop mode, you must disable operation of the SAI
transmitter and receiver in Stop mode. More specifically:

1. In the SAI program TCSR[STOPE] and RCSR[STOPE] to 0.

2. Execute the MCU’s entry to Stop mode.

3.11.1.3 Enhanced Serial Audio Interface (ESAI)

The Enhanced Serial Audio Interface (ESAI) provides a full-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. The ESAI is
internally connected to the ESAI_BIFIFO, and does not connect directly to the shared
peripheral bus. The ESAI interface is designed for a 24-bit data bus, while the shared
peripheral data bus is 32-bit wide. Also, the ESAI data paths are only double buffered,
not allowing efficient DMA service in the applications processor environment. The
ESAI_BIFIFO allows increasing the data buffering and data width matching to the shared
peripheral bus.
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3.11.1.4 ESAI Bus Interface and FIFO (ESAI_BIFIFO)

The ESAI_BIFIFO (ESAI Bus Interface and FIFO) is the interface between the ESAI
module and the shared peripheral bus. It contains the FIFOs used to buffer data to/from

the ESAI as well as providing the data word alignment and padding necessary to match
the 24-bit data bus of the ESAI to the 32-bit data bus of the shared peripheral bus..

There are two independent 128-word FIFOs, one servicing the ESAI transmit section,
shared by the 6 ESAI transmitters, while the other 128-word FIFO services the ESAI
receive section, shared by the 4 ESAI receivers. Each FIFO has a programmable
watermark level where it can trigger a DMA service request.

The ESAI 24-bit data words are aligned and formatted according to the Transmit Word
Alignment and Receive Word Alignment controls.

3.12 Miscellaneous

3.12.1 GPIO

3.12.1.1 GPIO Mapping
Table 3-31. RGPIO versus Pins

RGPIO In GPIO module Corresponding Pin | IOMUX register name IOMUX register

on the chip address
RGPIO[0] PORTO[0] PTAG IOMUXC_PTA6 40048000
RGPIO[1] PORTO[1] PTAS8 IOMUXC_PTAS8 40048004
RGPIO[2] PORTO[2] PTA9 IOMUXC_PTA9 40048008
RGPIO[3] PORTO[3] PTA10 IOMUXC_PTA10 4004800C
RGPIO[4] PORTO[4] PTA11 IOMUXC_PTA11 40048010
RGPIOQ[5] PORTO[5] PTA12 IOMUXC_PTA12 40048014
RGPIO[6] PORTO[6] PTA16 IOMUXC_PTA16 40048018
RGPIQ[7] PORTO[7] PTA17 IOMUXC_PTA17 4004801C
RGPIO[8] PORTO[8] PTA18 IOMUXC_PTA18 40048020
RGPIO[9] PORTO[9] PTA19 IOMUXC_PTA19 40048024
RGPIO[10] PORTO[10] PTA20 IOMUXC_PTA20 40048028
RGPIO[11] PORTO[11] PTA21 IOMUXC_PTA21 4004802C
RGPIO[12] PORTO[12] PTA22 IOMUXC_PTA22 40048030
RGPIO[13] PORTO[13] PTA23 IOMUXC_PTA23 40048034

Table continues on the next page...
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Table 3-31. RGPIO versus Pins (continued)

RGPIO In GPIO module Corresponding Pin | IOMUX register name IOMUX register
on the chip address
RGPIO[14] PORTO[14] PTA24 IOMUXC_PTA24 40048038
RGPIO[15] PORTO[15] PTA25 IOMUXC_PTA25 4004803C
RGPIO[16] PORTO[16] PTA26 IOMUXC_PTA26 40048040
RGPIO[17] PORTO[17] PTA27 IOMUXC_PTA27 40048044
RGPIO[18] PORTO[18] PTA28 IOMUXC_PTA28 40048048
RGPIO[19] PORTO[19] PTA29 IOMUXC_PTA29 4004804C
RGPIO[20] PORTO[20] PTA30 IOMUXC_PTA30 40048050
RGPIO[21] PORTO[21] PTA31 IOMUXC_PTA31 40048054
RGPIO[22] PORTO[22] PTBO IOMUXC_PTBO 40048058
RGPIO[23] PORTO0[23] PTB1 IOMUXC_PTB1 4004805C
RGPIO[24] PORTO[24] PTB2 IOMUXC_PTB2 40048060
RGPIO[25] PORTO[25] PTB3 IOMUXC_PTB3 40048064
RGPIO[26] PORTO[26] PTB4 IOMUXC_PTB4 40048068
RGPIO[27] PORTO[27] PTB5 IOMUXC_PTB5 4004806C
RGPIO[28] PORTO0[28] PTB6 IOMUXC_PTB6 40048070
RGPIO[29] PORTO[29] PTB7 IOMUXC_PTB7 40048074
RGPIO[30] PORTO0[30] PTB8 IOMUXC_PTB8 40048078
RGPIO[31] PORTO[31] PTB9 IOMUXC_PTB9 4004807C
RGPIO[32] PORT1[0] PTB10 IOMUXC_PTB10 40048080
RGPIO[33] PORT1[1] PTB11 IOMUXC_PTB11 40048084
RGPIO[34] PORT1[2] PTB12 IOMUXC_PTB12 40048088
RGPIO[35] PORT1[3] PTB13 IOMUXC_PTB13 4004808C
RGPIO[36] PORT1[4] PTB14 IOMUXC_PTB14 40048090
RGPIO[37] PORT1[5] PTB15 IOMUXC_PTB15 40048094
RGPIO[38] PORT1[6] PTB16 IOMUXC_PTB16 40048098
RGPIO[39] PORT1[7] PTB17 IOMUXC_PTB17 4004809C
RGPIO[40] PORT1[8] PTB18 IOMUXC_PTB18 400480A0
RGPIO[41] PORT1[9] PTB19 IOMUXC_PTB19 400480A4
RGPIO[42] PORT1[10] PTB20 IOMUXC_PTB20 400480A8
RGPIO[43] PORT1[11] PTB21 IOMUXC_PTB21 400480AC
RGPIO[44] PORT1[12] PTB22 IOMUXC_PTB22 400480B0
RGPIO[45] PORT1[13] PTCO IOMUXC_PTCO 400480B4
RGPIO[46] PORT1[14] PTCA IOMUXC_PTC1 400480B8
RGPIO[47] PORT1[15] PTC2 IOMUXC_PTC2 400480BC
RGPIO[48] PORT1[16] PTC3 IOMUXC_PTC3 400480C0
RGPIO[49] PORT1[17] PTC4 IOMUXC_PTC4 400480C4
RGPIO[50] PORT1[18] PTC5 IOMUXC_PTC5 400480C8
RGPIO[51] PORT1[19] PTC6 IOMUXC_PTC6 400480CC
RGPIO[52] PORT1[20] PTC7 IOMUXC_PTC7 400480D0

Table continues on the next page...
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Table 3-31. RGPIO versus Pins (continued)
RGPIO In GPIO module Corresponding Pin | IOMUX register name IOMUX register
on the chip address
RGPIO[53] PORT1[21] PTC8 IOMUXC_PTC8 400480D4
RGPIO[54] PORT1[22] PTC9 IOMUXC_PTC9 400480D8
RGPIO[55] PORT1[23] PTC10 IOMUXC_PTC10 400480DC
RGPIO[56] PORT1[24] PTC11 IOMUXC_PTC11 400480E0
RGPIO[57] PORT1[25] PTC12 IOMUXC_PTC12 400480E4
RGPIO[58] PORT1[26] PTC13 IOMUXC_PTC13 400480E8
RGPIO[59] PORT1[27] PTC14 IOMUXC_PTC14 400480EC
RGPIO[60] PORT1[28] PTC15 IOMUXC_PTC15 400480F0
RGPIO[61] PORT1[29] PTC16 IOMUXC_PTC16 400480F4
RGPIO[62] PORT1[30] PTC17 IOMUXC_PTC17 400480F8
RGPIO[63] PORT1[31] PTD31 IOMUXC_PTD31 400480FC
RGPIO[64] PORT2[0] PTD30 IOMUXC_PTD30 40048100
RGPIO[65] PORT2[1] PTD29 IOMUXC_PTD29 40048104
RGPIO[66] PORT2[2] PTD28 IOMUXC_PTD28 40048108
RGPIO[67] PORT2[3] PTD27 IOMUXC_PTD27 4004810C
RGPIO[68] PORT2[4] PTD26 IOMUXC_PTD26 40048110
RGPIO[69] PORT2[5] PTD25 IOMUXC_PTD25 40048114
RGPIO[70] PORT2[6] PTD24 IOMUXC_PTD24 40048118
RGPIO[71] PORT2[7] PTD23 IOMUXC_PTD23 4004811C
RGPIO[72] PORT2[8] PTD22 IOMUXC_PTD22 40048120
RGPIO[73] PORT2[9] PTD21 IOMUXC_PTD21 40048124
RGPIO[74] PORT2[10] PTD20 IOMUXC_PTD20 40048128
RGPIO[75] PORT2[11] PTD19 IOMUXC_PTD19 4004812C
RGPIO[76] PORT2[12] PTD18 IOMUXC_PTD18 40048130
RGPIO[77] PORT2[13] PTD17 IOMUXC_PTD17 40048134
RGPIO[78] PORT2[14] PTD16 IOMUXC_PTD16 40048138
RGPIO[79] PORT2[15] PTDO IOMUXC_PTDO 4004813C
RGPIO[80] PORT2[16] PTD1 IOMUXC_PTD1 40048140
RGPIO[81] PORT2[17] PTD2 IOMUXC_PTD2 40048144
RGPIO[82] PORT2[18] PTD3 IOMUXC_PTD3 40048148
RGPIO[83] PORT2[19] PTD4 IOMUXC_PTD4 4004814C
RGPIO[84] PORT2[20] PTD5 IOMUXC_PTD5 40048150
RGPIO[85] PORT2[21] PTD6 IOMUXC_PTD6 40048154
RGPIO[86] PORT2[22] PTD7 IOMUXC_PTD7 40048158
RGPIO[87] PORT2[23] PTD8 IOMUXC_PTD8 4004815C
RGPIO[88] PORT2[24] PTD9 IOMUXC_PTD9 40048160
RGPIO[89] PORT2[25] PTD10 IOMUXC_PTD10 40048164
RGPIO[90] PORT2[26] PTD11 IOMUXC_PTD11 40048168
RGPIO[91] PORT2[27] PTD12 IOMUXC_PTD12 4004816C
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Table 3-31. RGPIO versus Pins (continued)

RGPIO In GPIO module Corresponding Pin | IOMUX register name IOMUX register
on the chip address

RGPIO[92] PORT2[28] PTD13 IOMUXC_PTD13 40048170
RGPIO[93] PORT2[29] PTB23 IOMUXC_PTB23 40048174
RGPIO[94] PORT2[30] PTB24 IOMUXC_PTB24 40048178
RGPIO[95] PORT2[31] PTB25 IOMUXC_PTB25 4004817C
RGPIO[96] PORT3[0] PTB26 IOMUXC_PTB26 40048180
RGPIO[97] PORT3[1] PTB27 IOMUXC_PTB27 40048184
RGPIO[98] PORT3[2] PTB28 IOMUXC_PTB28 40048188
RGPIO[99] PORT3[3] PTC26 IOMUXC_PTC26 4004818C
RGPIO[100] PORT3[4] PTC27 IOMUXC_PTC27 40048190
RGPIO[101] PORT3[5] PTC28 IOMUXC_PTC28 40048194
RGPIO[102] PORT3[6] PTC29 IOMUXC_PTC29 40048198
RGPIO[103] PORT3[7] PTC30 IOMUXC_PTC30 4004819C
RGPIO[104] PORT3[8] PTC31 IOMUXC_PTC31 400481A0
RGPIO[105] PORT3[9] PTEO IOMUXC_PTEO 400481A4
RGPIO[106] PORT3[10] PTE1 IOMUXC_PTE1 400481A8
RGPIO[107] PORT3[11] PTE2 IOMUXC_PTE2 400481AC
RGPIO[108] PORT3[12] PTE3 IOMUXC_PTE3 400481B0
RGPIO[109] PORT3[13] PTE4 IOMUXC_PTE4 400481B4
RGPIO[110] PORT3[14] PTES5 IOMUXC_PTE5 400481B8
RGPIO[111] PORT3[15] PTE6 IOMUXC_PTE6 400481BC
RGPIO[112] PORT3[16] PTE7 IOMUXC_PTE7 400481C0
RGPIO[113] PORT3[17] PTE8 IOMUXC_PTES8 400481C4
RGPIO[114] PORT3[18] PTEQ IOMUXC_PTE9 400481C8
RGPIO[115] PORT3[19] PTE10 IOMUXC_PTE10 400481CC
RGPIO[116] PORT3[20] PTE11 IOMUXC_PTE11 400481D0
RGPIO[117] PORT3[21] PTE12 IOMUXC_PTE12 400481D4
RGPIO[118] PORT3[22] PTE13 IOMUXC_PTE13 400481D8
RGPIO[119] PORT3[23] PTE14 IOMUXC_PTE14 400481DC
RGPIO[120] PORT3[24] PTE15 IOMUXC_PTE15 400481E0
RGPIO[121] PORT3[25] PTE16 IOMUXC_PTE16 400481E4
RGPIO[122] PORT3[26] PTE17 IOMUXC_PTE17 400481E8
RGPIO[123] PORT3[27] PTE18 IOMUXC_PTE18 400481EC
RGPIO[124] PORT3[28] PTE19 IOMUXC_PTE19 400481F0
RGPIO[125] PORT3[29] PTE20 IOMUXC_PTE20 400481F4
RGPIO[126] PORT3[30] PTE21 IOMUXC_PTE21 400481F8
RGPIO[127] PORT3[31] PTE22 IOMUXC_PTE22 400481FC
RGPIO[128] PORTA4[0] PTE23 IOMUXC_PTE23 40048200
RGPIO[129] PORTA4[1] PTE24 IOMUXC_PTE24 40048204
RGPIO[130] PORT4[2] PTE25 IOMUXC_PTE25 40048208

Table continues on the next page...
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Table 3-31. RGPIO versus Pins (continued)
RGPIO In GPIO module Corresponding Pin | IOMUX register name IOMUX register

on the chip address
RGPIO[131] PORT4[3] PTE26 IOMUXC_PTE26 4004820C
RGPIO[132] PORT4[4] PTE27 IOMUXC_PTE27 40048210
RGPIO[133] PORT4[5] PTE28 IOMUXC_PTE28 40048214
RGPIO[134] PORT4[6] PTA7 IOMUXC_PTA7 40048218

3.12.1.2 Configuring a pin as GPIO
To program a pin as GPIO:
1. Program the corresponding register in IOMUX. For example, to configure PORTO-
pinl6 (PTA16), program IOMUXC_PTA16.
2. Program proper ALT mode in this register and program IBE (for Input) and OBE (for
Output).
3. Program the GPIO registers (PDOR, PSOR, PCOR, PTOR, PDIR) you can set/reset
this pin or read from this pin.

NOTE
For details about IOMUX and GPIO registers, see the
respective chapters of this document.

3.12.1.3 Port 4 Register Differences

In this device, 135 PADs are implemented across 5 RGPIO port instances as 4 x 32 + 7.
The last instance has only 7 PAD control registers. The dedicated RGPIO chapter
documents the identically instantiated Port 0, 1, 2, and 3. The following table summarizes
Port E register details that differ from the other module instances.

Table 3-32. Port 4 register differences from other Port instances

Instance Port Data Output Register Port Data Input Register (GPIO_PDIR)
(GPIO_PDOR)
Port 4 PDQI6:0] field is 7 bits wide PDI [6:0] field is 7 bits wide
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Memory Map

4.1 System memory map

The following table shows the high-level device memory map.

Table 4-1. Device Memory Map
CM4 Address Range Size CM4 Alias System Address (A5) | Region Description
[Start Addr - End [MB] [Start Addr - End
Addr] Addr]

0x0000_0000 8 0x0000_0000 0x0000_0000-0x007f_ff | Boot ROM

-0x007f_ffff ff

0x0080_0000-0x0fff_ffff | 248 0x8080_0000 Reserved CM4 DDR code alias

0x1000_0000-0x17ff_fff | 128 0x2000_0000 Reserved CM4 QuadSPIO0 code

f alias

0x1800_0000-0x1eff_fff [112 0x3000_0000 Reserved CM4 FlexBus code

f alias

0x1f00_0000-0x1{7f_ffff |8 0x3f00_0000 Reserved CM4 OCRAM code
alias

0x1f80_0000-0x1fff_ffff |8 N/A 0x1f80_0000-0x1fff_ffff |CM4 TCML (code)

0x2000_0000-0x2fff_ffff | 256 0x2000_0000 0x2000_0000-0x2fff_ffff | QuadSPI0 Memory

0x3000_0000-0x3eff_fff | 240 0x3000_0000 0x3000_0000-0x3eff_fff | FlexBus

f f

0x3f00_0000- 0.25 0x3f00_0000 0x3f00_0000-0x3F03_F | OCRAM - SysRAMO

0x3F03_FFFF FFF

0x3F04_0000 - 0.25 0x3F04_0000 0x3F04_0000 - OCRAM - sysRAM1

0x3F07_FFFF 0x3F07_FFFF

0x3F08_0000 - 3.50 N/A Reserved Reserved

O0x3F3F_FFFF

0x3f40_0000-0x3f47_fff | .5 0x3f40_0000 0x3f40_0000-0x3f47_fff | OCRAM - gixRAMO

f f

0x3f48_0000-0x3f4f_ffff | .5 0x3f48_0000 0x3f48_0000-0x3f4f_ffff | OCRAM — gixRAM1 /
L2 cache

0x3f50_0000-3f7f_ffff |3 N/A Reserved Reserved

0x3f80_0000-0x3fff_ffff |8 N/A 0x3f80_0000-0x3fff_ffff |CM4 TCMU (data)

Table continues on the next page...
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Table 4-1. Device Memory Map (continued)

0x7bff_ffff

0x7bff_ffff

CM4 Address Range Size CM4 Alias System Address (A5) | Region Description
[Start Addr - End [MB] [Start Addr - End
Addr] Addr]
0x4000_0000-0x4006_f |0.448 0x4000_0000 0x4000_0000-0x4006_f |IPSO
fff fff
0x4007_C000-0x4007_f|0.016 0x4007_C000 0x4007_C000-0x4007_f| Reserved
fff fff
0x4008_0000-0x400f_e [0.5 0x4008_0000 0x4008_0000-0x400f_e |IPS1
fff fff
0x4010_0000-0x4fff_ffff | 255 N/A Reserved Reserved
0x5000_0000-0x5fff_ffff | 256 0x5000_0000-0x5fff_ffff | QuadSPI1 Memory
0x6000_0000 Ox6fff_ffff |256 N/A Reserved Reserved
0x7000_0000 128 N/A Reserved Reserved
Ox77ff_ffff
0x7800_0000 32 0x7800_0000 0x7800_0000 - RLE
Ox79ff_ffff Ox79ff_ffff
0x7a00_0000 32 0x7a00_0000 0x7a00_0000 - QuadSPI1 Rx buffer

0x7c00_0000 Ox7dff_ffff

32

0x7c00_0000

0x7c00_0000 -
Ox7dff_ffff

QuadSPI0 Rx buffer

0x7e00_0000 8 0x7e00_0000 0x7e00_0000 - gfxRAM- RGB565 view

Ox7e7f_ffff Ox7e7f_ffff

0x7e80_0000 8 0x7e80_0000 0x7e80_0000 - gixRAM-ARGB1555

Ox7eff_ffff Ox7eff_ffff view

0x7f00_0000 Ox7f7f_ffff |8 0x7f00_0000 0x7f00_0000 - gfxRAM-ARGB4444
Ox7f7f_ffff view

0x7f80_0000 Ox7fff_ffff |8 N/A Reserved Reserved

0x8000_0000-0xdfff_ffff | 1536 0x8000_0000-0xdfff_ffff | DDR

0xe000_0000-0xffff_ffff |512 N/A Reserved CM4 Private Peripheral

Bus (PPB)
512 N/A 0xe000_0000-0xffff_ffff |DDR (A5 only)

64 KB/16 KB SRAM, which is retained in LPSTOP modes

NOTE

occupies the lower part of OCRAM-SysRAMO

NOTE

For OCRAM-gfxRAM region (0x3f40_0000-0x3f4f_ffff), if
there is no L2 cache on the device, the entire 1 MB space based
at 0x3f40_0000 is allocated to gfxRAM. If the device has L2
cache, the first 512 KB (0x3f40_0000 - 0x3f47_ffff) is
allocated to gfxRAM and the upper 512 KB is allocated to the

L2 Cache data array.
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NOTE

Chapter 4 Memory Map

If there is an access to reserved/illegal memory space, then the
system may hang, requiring a reset to recover. There is no time-

out mechanism to recover from this scenario.

4.2 Peripheral Bridge 0 (AIPS-Lite 0) Memory Map

Table 4-2. Peripheral bridge 0 slot assignments

System 32-bit base address Slot Module
number
On-platform
0x4000_0000 0
0x4000_1000 1 MSCM (CPU Configuration, INTR, OCRAM)
0x4000_2000 2 CA5-SCU+GIC CPU Interface registers’
0x4000_3000 3 CA5-INTD GIC Distributor registers
0x4000_4000 4
0x4000_5000 5
0x4000_6000 6 CA5-L2C (CA5 L2 Cache Controller)
0x4000_7000 7
0x4000_8000 8 NICO (Network Interconnect)
0x4000_9000 9 NIC1
0x4000_A000 10 NIC2
0x4000_B000 11 NIC3
0x4000_C000 12 NIC4
0x4000_D000 13 NIC5
0x4000_E000 14 NIC6
0x4000_F000 15 NIC7
0x4001_0000 16
0x4001_1000 17
0x4001_2000 18
0x4001_3000 19
0x4001_4000 20
0x4001_5000 21
0x4001_6000 22
0x4001_7000 23
0x4001_8000 24 DMAO
0x4001_9000 25 DMAO_TCD
0x4001_A000 26
0x4001_B000 27
0x4001_C000 28

Table continues on the next page...
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Table 4-2. Peripheral bridge 0 slot assignments (continued)

System 32-bit base address Slot Module
number
0x4001_D000 29 SEMA4
0x4001_E000 30 FlexBus
0x4001_F000 31
Off-platform
0x4002_0000 32 FlexCANO
0x4002_1000 33 FlexCANO
0x4002_2000 34 FlexCANO
0x4002_3000 35 FlexCANO
0x4002_4000 36 DMA channel Mux0
0x4002_5000 37 DMA channel Mux
0x4002_6000 38
0x4002_7000 39 UARTO
0x4002_8000 40 UART1
0x4002_9000 41 UART2
0x4002_A000 42 UART3
0x4002_B000 43
0x4002_C000 44 SPI 0
0x4002_D000 45 SPI 1
0x4002_E000 46
0x4002_F000 47 SAIO
0x4003_0000 48 SAl1
0x4003_1000 49 SAI2
0x4003_2000 50 SAI3
0x4003_3000 51 CRC
0x4003_4000 52 USBCO
0x4003_5000 53
0x4003_6000 54 Programmable delay block (PDB)
0x4003_7000 55 Periodic interrupt timers (PIT)
0x4003_8000 56 FlexTimer (FTM) O
0x4003_9000 57 FlexTimer (FTM) 1
0x4003_A000 58 —
0x4003_B000 59 Analog-to-digital converter (ADC) 0
0x4003_C000 60
0x4003_D000 61 TCONO
0x4003_E000 62 WDOG-A5
0x4003_F000 63 WDOG-M4
0x4004_0000 64 Low-power timer (LPTMR)
0x4004_1000 65
0x4004_2000 66 RLE

Table continues on the next page...
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Table 4-2. Peripheral bridge 0 slot assignments (continued)
System 32-bit base address Slot Module
number
0x4004_3000 67 MLB
0x4004_4000 68 QuadSPI0
0x4004_5000 69
0x4004_6000 70
0x4004_7000 71
0x4004_8000 72 IO MUX Controller
0x4004_9000 73 Port A multiplexing control
0x4004_A000 74 Port B multiplexing control
0x4004_B000 75 Port C multiplexing control
0x4004_C000 76 Port D multiplexing control
0x4004_D000 77 Port E multiplexing control
0x4004_E000 78
0x4004_F000 79
0x4005_0000 80 ANADIG
0x4005_1000 81
0x4005_2000 82 Slow Clock Source Controller Module (SCSC)
0x4005_3000 83
0x4005_4000 84
0x4005_5000 85
0x4005_6000 86
0x4005_7000 87
0x4005_8000 88 DCUO0
0x4005_9000 89 DCUO0
0x4005_A000 90 DCUO0
0x4005_B000 91 DCUO0
0x4005_C000 92 DCUO0
0x4005_D000 93 DCUO0
0x4005_E000 94 DCUO0
0x4005_F000 95 DCUO0
0x4006_0000 96 ASRC
0x4006_1000 97 SPDIF
0x4006_2000 98 ESAI
0x4006_3000 99
0x4006_4000 100
0x4006_5000 101 External watchdog (EWM)
0x4006_6000 102 l’C 0
0x4006_7000 103 [2C 1
0x4006_8000 104
0x4006_9000 105

Table continues on the next page...

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc.

187



g |

renpheral Bridge 1 (AIPS-Lite 1) Memory Map
Table 4-2.

Peripheral bridge 0 slot assignments (continued)

System 32-bit base address Slot Module
number

0x4006_A000 106 Wake up Unit (WKUP)
0x4006_B000 107 Clock Control Module (CCM)
0x4006_C000 108 Global Power Controller (GPC)
0x4006_D000 109 Voltage Regulator-Digital (VREG)
0x4006_E000 110 System Reset Controller (SRC)
0x4006_F000 111 Clock Monitor Unit (CMU)

1. Refer to ARM GIC documentation for details of these registers.
2. Refer to ARM GIC documentation for details of these registers.

4.3 Peripheral Bridge 1 (AIPS-Lite 1) Memory Map

Table 4-3. Peripheral bridge 1 slot assignments

System 32-bit base address Slot Module
number
On-platform
0x4008_0000 0
0x4008_1000 1
0x4008_2000 2
0x4008_3000 3
0x4008_4000 4
0x4008_5000 5
0x4008_6000 6
0x4008_7000 7 Debug Access Port (DAP)-RomTable
0x4008_8000 8 CA5-DBG (CA5 Debug)
0x4008_9000 9 CA5-PMU (CA5 Performance Monitoring Unit)
0x4008_A000 10 CA5-ETM
0x4008_B000 11
0x4008_C000 12 CA5-RomTable
0x4008_D000 13
0x4008_E000 14 CA5-CTI
0x4008_F000 15
0x4009_0000 16 CAB5-Instrumentation Trace Macrocell (ITM)
0x4009_1000 17 CA5-Embedded Trace Macrocell (ETB)
0x4009_2000 18 CA5-Funnel
0x4009_3000 19 PItf-TCTL
0x4009_4000 20 Pltf-Trace Port Interface Unit (TPIU)

Table continues on the next page...
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Table 4-3. Peripheral bridge 1 slot assignments (continued)
System 32-bit base address Slot Module
number

0x4009_5000 21 Pltf-Funnel
0x4009_6000 22 PItf-Serial Wire Output (SWO)
0x4009_7000 23
0x4009_8000 24 DMA1
0x4009_9000 25 DMA1_TCD
0x4009_A000 26
0x4009_B000 27
0x4009_C000 28
0x4009_D000 29
0x4009_E000 30
0x4009_F000 31

Off-platform
0x400A_0000 32
0x400A_1000 33 DMA Channel Mux2
0x400A_2000 34 DMA Channel Mux3
0x400A_3000 35
0x400A_4000 36
0x400A_5000 37 OTP CTRL
0x400A_6000 38
0x400A_7000 39
0x400A_8000 40
0x400A_9000 41 UART4
0x400A_A000 42 UART5
0x400A_B000 43
0x400A_CO000 44 SPI 2
0x400A_D000 45 SPI 3
0x400A_EO000 46 DDRMC
0x400A_F000 47
0x400B_0000 48
0x400B_1000 49 SDHCO
0x400B_2000 50 SDHCA
0x400B_3000 51
0x400B_4000 52 USBCH1
0x400B_5000 53
0x400B_6000 54
0x400B_7000 55
0x400B_8000 56 FlexTimer (FTM) 2
0x400B_9000 57 FlexTimer (FTM) 3
0x400B_A000 58

Table continues on the next page...
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Table 4-3. Peripheral bridge 1 slot assignments (continued)

System 32-bit base address Slot Module
number
0x400B_B000 59 Analog-to-digital converter (ADC) 1
0x400B_C000 60
0x400B_D000 61 TCON1
0x400B_E000 62 Segment LCD
0x400B_F000 63
0x400C_0000 64
0x400C_1000 65
0x400C_2000 66
0x400C_3000 67
0x400C_4000 68 QuadSPI1
0x400C_5000 69
0x400C_6000 70
0x400C_7000 71 Video ADC
0x400C_8000 72 Video Decoder
0x400C_9000 73 VIU3
0x400C_A000 74
0x400C_B000 75
0x400C_C000 76 12-bit digital-to-analog converter (DAC) 0
0x400C_D000 77 12-bit digital-to-analog converter (DAC) 1
0x400C_E000 78
0x400C_F000 79 Open VG GPU
0x400D_0000 80 Ethernet MACO and IEEE 1588 timers
0x400D_1000 81 Ethernet MAC1 and IEEE 1588 timers
0x400D_2000 82
0x400D_3000 83
0x400D_4000 84 FlexCAN1
0x400D_5000 85 FlexCAN1
0x400D_6000 86 FlexCAN1
0x400D_7000 87 FlexCAN1
0x400D_8000 88 DCU1
0x400D_9000 89 DCU1
0x400D_A000 90 DCU1
0x400D_B000 91 DCU1
0x400D_C000 92 DCU1
0x400D_D000 93 DCU1
0x400D_E000 94 DCUT
0x400D_F000 95 DCU1
0x400E_0000 96 Nand Flash Controller (NFC)
0x400E_1000 97 Nand Flash Controller (NFC)

Table continues on the next page...
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Table 4-3. Peripheral bridge 1 slot assignments (continued)

System 32-bit base address Slot Module
number

0x400E_2000 98 Nand Flash Controller (NFC)
0x400E_3000 929 Nand Flash Controller (NFC)
0x400E_4000 100
0x400E_5000 101
0x400E_6000 102 12C2
0x400E_7000 103 12C3
0x400E_8000 104
0x400E_9000 105
0x400E_A000 106
0x400E_B000 107
0x400E_C000 108
0x400E_DO000 109
0x400E_E000 110
0x400E_F000 111
0x400F_0000 112
0x400F_1000 113
0x400F_2000 114
0x400F_3000 115
0x400F_4000 116
0x400F_5000 117
0x400F_6000 118
0x400F_7000 119
0x400F_8000 120
0x400F_9000 121
0x400F_A000 122
0x400F_B000 123
0x400F_C000 124
0x400F_D000 125
0x400F_EO00 126

0x400F_F000

Not an AIPS-Lite slot. The 32-bit general purpose input/output module that shares the
crossbar switch slave port with the AIPS-Lite is accessed at this address.

NOTE

Access to non-implemented registers in following modules may
not guarantee the device behavior:

« UART
« MLB

* NFC
 [IOMUX
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ASRC
SPDIF

e VIU
TCON
 USB
OCOTP
ANADIG
SDHC

4.4 Private Peripheral Bus (PPB) memory map

The PPB is part of the defined ARM bus architecture and provides access to select
processor-local modules. These resources are only accessible from the core; other system
masters do not have access to them.

Table 4-4. PPB memory map

System 32-bit Address Range

Resource

0xE000_0000-0xE000_OFFF

Instrumentation Trace Macrocell (ITM)

0xE000_1000-0xEO00_1FFF

Data Watchpoint and Trace (DWT)

0xE000_2000-0xE000_2FFF

Flash Patch and Breakpoint (FPB)

0xE000_3000-0xE000_DFFF

Reserved

0xE000_E000-0xEQ00_EFFF

System Control Space (SCS) (for NVIC and FPU)

0xE000_F000-0xE004_OFFF

Reserved

0xE004_1000-0xE004_1FFF

Embedded Trace Macrocell (ETM)

0xE004_2000-0xE004_2FFF

Embedded Trace Buffer (ETB)

0xE004_3000-0xE004_3FFF

Embedded Trace Funnel

0xE004_4000-0xE004_4FFF

Cross Trigger Interface (CTI)

0xE005_0000-0xE007_4FFF

Reserved

0xE008_0000-0xE008_OFFF

Miscellaneous Control Module (MCM)

0xE008_1000-0xE008_1FFF

Reserved

0xE008_2000-0xE008_2FFF

Cache Controller

0xE008_3000-0xEOOF_EFFF

Reserved

OxEOOF_F000-0xEOQOF_FFFF

ROM Table - allows auto-detection of debug components
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Chapter 5
Signal Multiplexing

5.1 Pinouts

The following table shows the signals available on each pin and the locations of these

pins on the devices supported by this document. The IOMUX Controller Module is
responsible for selecting which ALT functionality is available on each pin.

364 | 176 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
MAP | LQFP
BGA
Y2 | — | ADCOSE8 | N/ ADCO_SES8
A

W2 | — | ADCOSE9 ADCO_SE9
W3 | — | ADC1SES ADC1_SE8
Y3 | — | ADCISE9 ADC1_SE9
Wi | 34 | VREFH_ADC VREFH_ADC
U3 | 33 | VREFL_ADC VREFL_ADC
Vi | 31 | VDDA33_ VDDA33_

ADC ADC
V2 | 32 | VSSA33_ VSSA33_

ADC ADC
Ul | 29 | DACOO DACO0
U2 | 30 | DACOT DACO1
Y4 | 35 | VADCSEO VADCSEQ
U4 | 37 | VADCSE1 VADCSE1
W4 | — | VADCSE2 VADCSE2
V5 | — | VADCSE3 VADCSE3
V3 | 40 | VDDA33_ VDDA33_

AFE AFE
V4 | 39 | VSSA33_AFE VSSA33_AFE
T5 | 36 | VDD12_AFE VDD12_AFE
R5 | 38 | VSS12_AFE VVSS12_AFE
Us | 41 | VADC_AFE_ VADC_AFE_

BANDGAP BANDGAP
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364 | 176 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
MAP | LQFP
BGA
Y13 | 73 | EXTAL EXTAL
W13 | 72 | XTAL XTAL
Y12 | 70 | EXTAL32 EXTAL32
Wi2 | 71 | XTAL32 XTAL32
T4 | 28 | RESETB/ RESETB/ RESETB/
RESET_OUT | RESET_OUT RESET_OUT
N5 | 19 | PTA6 PTA6 RMIL RMII_CLKIN/ DCU1_ DCU1_R2
CLKOUT MIO_TXCLK TCONT
T3 | 27 | TEST TEST
1N 23 | Ext_POR TEST2
Vi2 | 69 | DECAP_ DECAP_
V11_LDO_ V11_LDO_
ouT outT
T | 65 | DECAP_ DECAP_
V25_LDO_ V25_LDO_
ouT ouT
T2 | 26 | BCTRL BCTRL
P5 | 24 | VDDREG VDDREG
T12'| 68 | VDD33_ VDD33_
LDOIN LDOIN
Vit | 67 | VSS VSS
Ut1 | 66 | VSS_KELO VSS_KELO
Wi4 | — | LVDSOP LVDSOP
Y14 | — | LVDSON LVDSON
K4 3 | JTCLK/ JTCLK/ PTA8 JTCLK/ DCU0_RO MLBCLK
SWCLK SWCLK SWCLK
K2 4 | JTDI JTDI PTA9 JTDI RMIL RMI_CLKIN/ | DCUO_R1 WDOG_b
CLKOUT MIIO_TXCLK
K1 5 | JTDO JTDO/ PTA10 JTDO EXT_AUDIO_ DCU0_GO ENET_TS_ | MLBSIGNAL
TRACESWO MCLK CLKIN
L1 6 | JTMS/ JTMS/ PTAN JTMS/ DCU0_G1 MLBDATA
SWDIO SWDIO SWDIO
L3 7 | PTA12 PTA12 TRACECK | EXT_AUDIO_ VIU_DATA13 | 12C0_SCL
MCLK
Y5 | 43 | PTA16 PTA16 TRACEDO USBO_ ADC1_SE0 | LCD29 SAI2_TX_ VIU_DATA14 | 12C0_SDA
VBUS_EN BCLK
Y6 | 44 | PTA17 PTA17 TRACED1 USBO_ ADC1_SE1 | LCD30 USBO_SOF_ | VIU_DATA15 | 12C1_SCL
VBUS_OC PULSE
V6 | 46 | PTA18 PTA18 TRACED2 ADCO_SE0 | FTM1_QD_ | LCD3{ SAI2_TX_ VIU_DATA16 | 12C1_SDA
PHA DATA
U6 | 47 | PTA19 PTA19 TRACED3 ADCO_SE1 | FTM1_QD_ | LCD32 SAI2_TX_ VIU_DATA17 | QSPI1_A_
PHB SYNC SCK
B18 | 143 | PTA20 PTA20 TRACED4 LCD33 SCI3_TX DCU1_
HSYNC/
DCU1_
TCON1
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364 | 176 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
MAP | LQFP
BGA
D18 | 145 | PTA21 PTA21/ TRACED5 SAI2_RX_ | SCI3_RX DCU1_
MII0_RXCLK BCLK VSYNC/
DCU1_
TCON2
E17 | 147 | PTA22 PTA22 TRACEDS SAI2_RX_ | 12C2_SCL | DCU1_TAG/
DATA DCU1_
TCONO
C17 | 148 | PTA23 PTA23 TRACED?7 SAI2_RX_ | 2C2_SDA | DCU1_DE/
SYNC DCU1_
TCON3
Ri6 [ — | PTA2 PTA24 TRACEDS | USB1_ SDHC1_CLK | DCU1_
VBUS_EN TCON4
RI7 | — | PTA2S PTA25 TRACED9 | USB1_ SDHC1_CMD | DCU1_
VBUS_0C TCON5
R19 [ — | PTA% PTA26 TRACED10 | SAI3_TX_ SDHC1_ DCU1_
BCLK DATO TCONG
R20 [ — | PTA27 PTA27 TRACED1! | SAI3_RX_ SDHC1_ DCU1_
BCLK DAT1 TCON7
P20 [ — | PTA28 PTA28 TRACED12 | SAIB_RX_ | ENET1_ SCl4_TX SDHC1_ DCU1_
DATA 1588_TMR0 DAT2 TCONS
P18 [ — | PTA29 PTA29 TRACED13 | SAIR_TX_ | ENET1_ SCl4_RX SDHC1_ DCU1_
DATA 1588_TMR1 DAT3 TCON9
P17 [ — | PTA30 PTA30 TRACED14 | SAI3_RX_ | ENET1_ SCI4_RTS | 12C3_SCL SCI3_TX
SYNC 1588_TMR2
P16 | — | PTA31 PTA31 TRACED15 | SAIB_TX_ | ENETI_ SCl4_CTS | I2C3_SDA SCI3_RX
SYNC 1588_TMR3
T6 | 49 | PTBO PTBO FTMO_CHO | ADCO_SE2 | TRACECTL | LCD34 SAI2_RX_ | VIU_DATA18 | QSPI1_A_
BCLK €S0
T7 | 50 | PTB1 RCON30 PTB1 FTMO_CH1 | ADCO_SE3 | RCON30 LCD35 SAI2_RX_ | VIU_DATA19 | QSPH_A_
DATA DATA3
V7 | 51 | PTB2 RCONS31 PTB2 FTMO_CH2 | ADC1_SE2 | RCON31 LCD36 SAI2_RX_ | VIU_DATA20 | QSPI_A_
SYNC DATA2
W7 | 53 | PTB3 PTB3 FTMO_CH3 | ADC1_SE3 | EXTRIG LCD37 VIU_DATA21 | QSPIH_A_
DATA1
Y7 | 54 | PTB4 PTB4 FTMO_CH4 | SCH_TX ADCO_SE4 | LCD38 VIU_FID VIU_DATA22 | QSPI_A_
DATAO
Y8 | 55 | PTB5 PTB5 FTMO_CH5 | SCH_RX ADC1_SE4 | LCD39 VIU_DE VIU_DATA23 | QSPIH_A_
DQS
W8 | 56 | PTB6 PTB6 FTMO_CH6 | SCH_RTS | QSPIO_A_ | LCD40 FB_CLKOUT | VIU_HSYNC | SCI2_TX
CSt
D13 | 166 | PTB7 PTB7 FTMO_CH7 | SCH_CTS | QSPIO_B_ | LCD41 VIU_VSYNC | SCI2_RX
CSt
Ji6 | 121 | PTBS PTB8 FTM1CHO FTM1_QD_ VIU_DE DCU1_R6
PHA
J19 | 123 | PTB9 PTB9 FTM{CH1 FTM1_QD_ DCU1_R7
PHB
Bi5 | 159 | PTB10 PTB10 SCI0_TX DCUO_ VIU_DE CKO1 ENET_TS_
TCON4 CLKIN
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364 | 176 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
MAP | LQFP
BGA
D14 | 164 | PTB11 PTB11 SCI0_RX DCU0_ SNVS_ CK02 ENETO_
TCON5 ALARM_ 1588_TMRO
OuT_B
E13 | 165 | PTB12 NMI PTB12 SCI0_RTS SPI0_PCS5 | DCUO_ FB_AD1 NMI ENET0_
TCONG 1588_TMR1
D15 | 156 | PTB13 PTB13 SCI0_CTS SPI0_PCS4 | DCUO_ FB_ADO TRACECTL
TCON7
B14 | 162 | PTB14 PTB14 CANO_RX 12C0_SCL DCU0_ DCU1_PCLK
TCON8
At4 | 161 | PTB15 PTB15 CANO_TX 12C0_SDA DCU0_ VIU_PIX_
TCON9 CLK
Ci4 | 163 | PTB16 PTB16 CAN1_RX [2C1_SCL DCU0_
TCON10
A5 | 160 | PTB17 PTB17 CAN1_TX [2C1_SDA DCU0_
TCONT
B12 | 171 | PTB18 PTB18 SPI0_PCS1 | EXT_AUDIO_ VIU_DATA9 | CCM_0BS0
MCLK
C13 | 167 | PTB19 PTB19 SPI0_PCS0 VIU_DATA10 | CCM_OBS1
Af3 | 169 | PTB20 PTB20 SPI0_SIN LCD42 VIU_DATA11 | CCM_0BS2
E12 | 173 | PTB21 PTB21 SPI0_SOUT LCD43 VIU_DATA12 | DCU1_PCLK
D12 | 172 | PTB22 PTB22 SPI0_SCK VIU_FID
Vi0 | 61 | USBO_GND USBO_GND
TI0 | 63 | USBO_DP USB0_DP
T9 | 62 | USBO_DM USBO_DM
W11 | 60 | USBO_VBUS USB0_VBUS
Y10 | 59 | USB_DCAP USB_DCAP
Yi1 | 64 | USBO_ USB0_
VBUS_ VBUS_
DETECT DETECT
Y9 | — | USBI_GND USB1_GND
W9 | — | USBI_DP USB1_DP
V9 | — | USBI_DM USB1_DM
W10 [ — | USB1_VBUS USB1_VBUS
U9 | — | USBI_ USB1_
VBUS_ VBUS_
DETECT DETECT
L4 8§ | PTCO PTCO RMIIO_MDC/ | FTM1CHO SPI0_PCS3 | ESAILSCKT | SDHCO_CLK | VIU_DATAO | RCON18
MIlo_MDC
L5 9 | PTCH PTC1 RMIIO_MDIO/ | FTM1CH1 SPI0_PCS2 | ESAILFST | SDHCO_CMD | VIU_DATA1 | RCON19
MIlo_MDC
M5 | 11 | PTC2 PTC2 RMIIO_CRS_ | SCH_TX ESAI_SDO0 | SDHCO_ VIU_DATA2 | RCON20
v DATO
M3 | 12 | PTC3 PTC3 RMIIO_RXD1/ | SCI1_RX ESAI_SDO1 | SDHCO_ VIU_DATA3 | DCUO_RO
MII0_RXD(1] DAT1
L2 14 | PTC4 PTC4 RMIIO_RXD0/ | SCHH_RTS | SPI_PCS1 | ESAI_SDO2/ | SDHCO_ VIU_DATA4 | DCUO_R1
MII0_RXDI[0] ESAISDI3 | DAT2
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%4 | 176 | PinName | Defaul ALTO ALTS ALT2 ALT3 ALT4 ALTS ALTS ALT? EzPort
MAP | LQFP
BGA
M| 15 | piCS PTCS RMIO_RXER/| SCI1_CTS | SPI1_PCSO | ESALSDO3/ | SDHCO_ | VIUDATAS | DCUO_GO
MIl0_RXER ESALSDI2 | DAT3
Nt | 16 | PTOS PTCS RMIIO_TXDY/ SPI1_SIN | ESALSDOS/ | SDHCOWP | VIUDATA | DCUO_GH
MIl0_TXD[1] ESAI_SDIO
N | 17 | PTCT PTC7 RMIIO_TXDO/ SPI1_SOUT | ESALSDO4/ VIU_DATA7 | DCUO_BO
MI0_TXD[0] ESAI_SDIf
N4 | 18 | PTCS PTCS RMIIO_TXEN/ SPI1_SCK VIU_DATAS | DCUO_Bt
MIO_TXEN
5 | = | ey PTCY RMII_MDC ESAL_SCKT MLBOLK
uts | = | PTC10 PTC10 RMI_MDIO ESALFST MLBSIGNAL
pe | — | PTCH PTCH1 RMII_CRS_ ESAI_SDOO MLBDATA
v
p3 | — |PTORR PTC12 RMII1_RXD1 ESAL_SDO SAI2_TX_
BCLK
Pt | — |POms PTC13 RMII_RXDO ESAI_SDOY/ SAI2_RX_
ESALSDI3 BOLK
Rt | = [PrCH PTC14 RMI{_RXER ESALSDOY/ | SC5TX | SAl_RX_ | ADCO_SES
ESAL_SDI2 DATA
P2 | — |PrCH5 PTC15 RMI_TXD1 ESALSDOS/ | SC5RX | SAl.TX_ | ADCO_SE7
ESALSDI0 DATA
RS | — |PTCI6 PTC16 RMII_TXDO ESALSDO/ | SCI5.RTS | SAI_RX_ | ADC1_SE6
ESAI_SDIf SYNC
Rt | = [ PO PTC17 RMII1_TXEN ADC1_SE7 | SCI5.CTS | SATX. | USBI_SOF_
SYNC PULSE
B0 | — | DDR_AJIS] DDR_A15
D9 | — |DDRA[4 DDR_A14
a0 | — | DDR_AY13) DDR_A13
co | — | DDR_A1Z] DDR_A12
D10 | — | DDR_AJI1] DDR_A11
07 | — | DDRA[10] DDR_A10
B9 | — | DDRA[] DDR_A9
a1 | = | DoR_Ag] DDR_A8
a7 | = | oor.Ap) DDR_A7
8 | — | DDR_A] DDR_A6
B6 | — | DDRA[] DDR_A5
A | — | DDR_AM] DDR_A¢
87 | — | DDRAp DDR_A3
A | — | DORAR DDR_A?
ci1 | — | DDOR.AY] DDR A1
c7 | — | bor_A] DDR_A0
D8 | — | DDRBAY DDR_BA2
o | — | DoR_BAYY] DDR_BAf
s | — | DDR_BA] DDR_BA)
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364 | 176 | Pin Name Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP | LQFP
BGA
B4 | — | DDR_CASb DDR_CAS_b
A5 | — | DDR_CKE[0] DDR_CKEQ
A2 | — | DDR_CLK0] DDR_CLKO
B2 | — | DDR_CLK_ DDR_CLK_
b[0] b0
G5 | — | DDR.CS_ DDR_CS_ho
b[0]
D2 | — | DDR.D[15] DDR_D15
H2 | — | DDR_D[14] DDR_D14
Ct | — [ DDR.D[1 DDR_D13
Gl | — [ DDR.D[12] DDR_D12
E2 | — | DDR.D[H] DDR_D11
H1 | — | DDR_D[10] DDR_D10
Dt | — | DDR.D[9 DDR_D9
J — | DDR_D[g] DDR_D8
G3 | — | DDR.D[ DDR_D7
C3 | — | DDR._D[f] DDR_D6
J3 | — | DDR.D[] DDR_D5
F3 | — | DDR.D}4] DDR_D4
G4 | — | DDRD[ DDR_D3
D4 | — | DDR.D2 DDR_D2
H3 | — | DDR.D[1] DDR_D1
F4 | — | DDR.D[0] DDR_DO
G2 | — | DDR_DQM[1] DDR_DQM1
J4 | — | DDR_DQM[0] DDR_DQM0
Ef | — | DDR_DQS[1] DDR_DQST
D3 | — | DDR_DQS[O] DDR_DQS0
Fi | — | DDR_DQS_ DDR_DQS_
bt] b1
E3 | — | DDR._DQS_ DDR_DQS_
b[0] b0
A | — [ DDR_RASb DDR_RAS_b
C6 | — | DDRWELb DDR_WE_b
C4 | — | DDR_ODTI0] DDR_0DTO
B | — | DDR_ODT[1] DDR_ODT1
G5 | — | DDR_VREF DDR_VREF
A3 | — |DDR.ZQ DDR_ZQ
D6 | — | DDR_RESET DDR_RESET
J20 | — | PTD31 PTD31 FB_AD31 NF_IO15 FTM3_CHO | SPI2_PCSt
H20 | — | PTD30 PTD30 FB_AD30 NF_I014 FTM3_CH1 | SPI2_PCS0
H18 | — | PTD29 PTD29 FB_AD29 NF_IO13 FTM3_CH2 | SPI2_SIN
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364 | 176 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT7 EzPort
MAP | LQFP
BGA
Hi7 | — | PTD28 PTD28 FB_AD28 NF_I012 [2C2_SCL FTM3_CH3 | SPI2_SOUT
H16 | — | PTD27 PTD27 FB_AD27 NF_lO11 [2C2_SDA | FTM3_CH4 | SPI2_SCK
G16 | — | PTD26 PTD26 FB_AD26 NF_I010 FTM3_CH5 | SDHC1_WP
G18 | — | PTD25 PTD25 FB_AD25 NF_l09 FTM3_CH6
G19| — | PTD24 PTD24 FB_AD24 NF_I08 FTM3_CH7
G20 | 124 | PTD23 PTD23/ FB_AD23 NF_IO7 FTM2CHO ENETO_ SDHCO_ SCI2_TX DCU1_R3
MIl0_ 1588_TMRO | DAT4
RXDATA[3]
F20 | 126 | PTD22 PTD22/ FB_AD22 NF_IO6 FTM2CH1 ENETO_ SDHCO_ SCI2_RX DCU1_R4
MII0_ 1588_TMR1 | DAT5
RXDATA[Z]
F19 | 128 | PTD21 PTD21/ FB_AD21 NF_I05 ENETO_ SDHCO_ SCI2_RTS | DCU1_R5
MII0_CRS 1588_TMR2 | DAT6
F17 | 129 | PTD20 PTD20/ FB_AD20 NF_IO4 ENETO_ SDHCO_ SCI2_CTS | DCU1_R0
MIl0_COL 1588_TMR3 | DAT7
F16 | 130 | PTD19 PTD19 FB_AD19 NF_I03 ESAILSCKR | 12C0_SCL FTM2_QD_ | Milo_ DCU1_R1
PHA TXDATA3]
E18 | 131 | PTD18 PTD18 FB_AD18 NF_l02 ESAILFSR | 12C0_SDA | FTM2_QD_ | MIl0_ DCU1_G0
PHB TXDATA)
E20 | 132 | PTD17 PTD17 FB_AD17 NF_IO1 ESAILHCKR | 12C1_SCL MIIO_TXERR | DCU1_G1
D20 | 133 | PTD16 PTD16 FB_AD16 NF_I00 ESAI_HCKT | 12G1_SDA DCU1_G2
Y17 | 86 | PTDO PTDO QSPI0_A_ | SCI2_TX FB_AD15 SPDIF_
SCK EXTCLK
Y18 | 87 | PTD1 PTD1 QSPIO_A_ | SCI2_RX FB_AD14 SPDIF_IN1
€S0
Vig | 88 | PTD2 PTD2 QSPIO_A_ | SCI2_.RTS | SPI1_PCS3 | FB_AD13 SPDIF_OUT1
DATA3
Y19 | 89 | PTD3 PTD3 QSPIO_A_ | SCI2_.CTS | SPI1_PCS2 | FB_AD12 SPDIF_
DATA2 PLOCK
W19 | 90 | PTD4 PTD4 QSPI0_A_ SPI1_PCS1 | FB_ADH SPDIF_
DATAT SRCLK
W20 | 91 | PTD5 PTD5 QSPI0_A_ SPI1_PCS0 | FB_AD10
DATAD
V20 | 9 | PTD6 PTD6 QSPI0_A_ SPH_SIN FB_AD9
DQS
V19| 93 | PTD7 PTD7 QSPI0_B_ SPI1_SOUT | FB_AD8
SCK
U7 | % | PTD8 PTD8 QSPI0_B_ | FB_CLKOUT | SPH_SCK | FB_AD7
€S0
Uts | 97 | PTD9 PTD9 QSPI0_B_ | SPI3_PCSt FB_ADG SAH_TX_ DCU1_BO
DATA3 SYNC
U20 | 98 | PTD10 PTD10 QSPI0_B_ | SPI3_PCS0 FB_AD5 DCU1_B1
DATA2
T20 | 99 | PTD1 PTD11 QSPI0O_B_ | SPI3_SIN FB_AD4
DATAT
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364 | 176 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort

MAP | LQFP

BGA

T19 | 100 | PTD12 PTD12 QSPI0_B_ | SPI3_SOUT FB_AD3
DATAO

T8 | 101 | PTD13 PTD13 QSPI0_B_ | SPI3_SCK FB_AD2
DQS

A19 | 141 | PTB23 PTB23 SAI0_TX_ SCH_TX FB_MUXED_ | FB_TS b SCI3_RTS | DCU1_G3
BCLK ALE

A18 | 142 | PTB24 PTB24 SAI0_RX_ SCI_RX FB_MUXED_ | NF_WE_b SCI3_CTS | DCU1_G4
BCLK TSIZ0

B17 | 149 | PTB25 PTB25 SAI0_RX_ SCI_RTS FB_.CS1_b | NF_CE0_b DCU1_G5
DATA

A17 | 150 | PTB26 RCON21 PTB26 SAI0_TX_ SCH_CTS | RCON21 FB_.CSOb | NF_CE1 b DCU1_G6
DATA

us | 57 | PTB27 RCON22 PTB27 SAI0_RX_ RCON22 FB_OE_b FB_MUXED_ | NF_RE_b DCU1_G7
SYNC TBST b

A16 | 151 | PTB28 RCON23 PTB28 SAI0_TX_ RCON23 FB_RW_b DCU1_B6
SYNC

D16 | 153 | PTC26 RCON24 PTC26 SAH_TX_ SPI0_PCS5 | RCON24 FB_TAb NF_RB_b DCU1_B7
BCLK

E16 | 154 | PTC27 RCON25 PTC27 SAH_RX_ SPI0_PCS4 | RCON25 FBBE3 b | FB.CS3 b | NF_ALE DCU1_B2
BCLK

E15 | 155 | PTC28 RCON26 PTC28 SAH_RX_ SPI0_PCS3 | RCON26 FBBE2b | FB.CS2b | NF_CLE DCU1_B3
DATA

C16 | 152 | PTC29 RCON27 PTC29 SAH_TX_ SPI0_PCS2 | RCON27 FB_BE1_b | FB_MUXED_ DCU1_B4
DATA TSIZ1

T8 | 58 | PTC30 RCON28 PTC30 SAH_RX_ SPI1_PCS2 | RCON28 FB_MUXED_ | FB_TSIZ0 ADCO_SE5 | DCU1_B5
SYNC BEO_b

W5 | 42 | PTC31 RCON29 PTC31 SAI_TX_ RCON29 ADC1_SE5 | DCU1_B6
SYNC

N16 | 103 | PTEO BOOTMOD1 | PTEO DCU0_ BOOTMOD1 LCDO
HSYNC/
DCU0_
TCON1

N18 | 104 | PTE1 BOOTMODO | PTE1 DCU0_ BOOTMODO LCD1
VSYNC/
DCU0_
TCON2

N19 | 105 | PTE2 PTE2 DCUO0_PCLK LCD2

Y15 | 77 | PTE3 PTE3 DCUO_TAG/ LCD3
DCU0_
TCONO

N20 | 106 | PTE4 PTE4 DCUO_DE/ LCD4
DCU0_
TCON3

T16 | 80 | PTE5 PTE5 DCU0_R0 LCD5

W16 | 81 | PTE6 PTES DCU0_R1 LCD6

M20 | 109 | PTE7 RCONO PTE7 DCU0_R2 RCONO LCD7

M19 | 110 | PTE8 RCON1 PTES DCUO0_R3 RCON1 LCD8
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364 | 176 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALTE ALT? EzPort
MAP | LQFP
BGA
Mi7 | 111 | PTE9 RCON2 PTE9 DCU0_R4 RCON2 LCD9
Mi6 | 112 | PTE10 RCON3 PTE10 DCU0_R5 RCON3 LCD10
L16 | 113 | PTE! RCON4 PTEH1 DCU0_R6 RCON4 LCD11
L17 | 114 | PTE12 RCONS PTE12 DCUO_R7 | SPH_PCS3 | RCON5 LCD12 LPT_ALTO
Yi6 | 78 | PTE13 PTE13 DCU0_GO LCD13
Wi5 | 76 | PTEY4 PTE14 DCU0_G1 LCD14
L18 | 115 | PTE15 RCONG PTE15 DCU0_G2 RCONG LCD15
20 | 116 | PTE16 RCON7 PTE16 DCU0_G3 RCON7 LCD16
K20 | 117 | PTE17 RCONS PTE17 DCU0_G4 RCON8 LCD17
Ki9 | 118 | PTE18 RCON9 PTE18 DCU0_G5 RCON9 LCD18
Kig | 119 | PTE19 RCON10 PTE19 DCU0_G6 RCON10 LCD19 2C0_SCL
A2 | 170 | PTE20 RCON{11 PTE20 DCU0_G7 RCON11 LCD20 [2C0_SDA EWM_in
Vie | 79 | PTE21 PTE21 DCU0_BO LCD21
Wi7| 84 | PTE2 PTE22 DCU0_B1 LCD22
J7 | 122 | PTE23 RCON12 PTE23 DCU0_B2 RCON12 LCD23
D19 | 134 | PTE24 RCON13 PTE24 DCU0_B3 RCON13 LCD24
C19 | 135 | PTE2S RCON14 PTE25 DCU0_B4 RCON14 LCD25
C20 | 137 | PTE26 RCON15 PTE26 DCU0_B5 RCON15 LCD26
B20 | 138 | PTE27 RCON16 PTE27 DCU0_B6 RCON16 LCD27 2C1_SCL
Ki6 | 120 | PTE28 RCON17 PTE28 DCU0_B7 RCON17 LCD28 2C1_SDA EWM_out
Vi5 | 75 | PTA7 PTA7 VIU_PIX_
CLK
T4 | — | EXT_ EXT_
TAMPERO TAMPERO
U4 | — | EXT_ EXT_
TAMPER1 TAMPER1
T3 | — | EXT. EXT_
TAMPER2/ TAMPER2/
EXT_WMO_ EXT_WMO_
TAMPER_IN TAMPER_IN
U3 | — | EXT. EXT_
TAMPERY/ TAMPERY/
EXT_WMO_ EXT_WMO_
TAMPER_ TAMPER_
out out
Uiz | — | EXT_ EXT_
TAMPER4/ TAMPER4/
EXT_WM1_ EXT_WM1_
TAMPER_IN TAMPER_IN
U0 | — | EXT. EXT_
TAMPERS/ TAMPERS/
EXT_WM1_ EXT_WM1_
TAMPER_ TAMPER_
out out
G7 | 2 |VDD VDD
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364 | 176 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
MAP | LQFP
BGA
J7 | 22 | VDD VDD
L7 | 48 | VDD VDD
H§ | — | VDD VDD
K8 | 85 | VDD VDD
M8 | 102 | VDD VDD
P8 | 125 | VDD VDD
G9 | 136 | VDD VDD
N9 | 174 | VDD VDD
H10 | — | VDD VDD
P10 [ — | VDD VDD
Git| — [ VDD VDD
N1 | — | VDD VDD
H12 | — | VDD VDD
P12 — | VDD VDD
G13| — [ VDD VDD
JI3 | — [ VDD VDD
13| — [ VDD VDD
N13 | — | VDD VDD
H14 | — | VDD VDD
Ki4 [ — | VDD VDD
Mi4 | — | VDD VDD
P14 | — | VDD VDD
A 1 | VSS VSS
A20 | 13 | VSS VSS
B3 | 20 | VSS VSS
B5 | 25 | VSS VSS
B8 | 45 | VSS VSS
Bi1| — | VSS VSS
BI3 | — | VSS VSS
Bi6 | — | VSS VSS
BI9 | — | VSS VSS
G2 | — |VSS VSS
DI7 | — | VSS VSS
E5 | — | VSS VSS
E8 | — |VSS VSS
Ef1| — | VSS VSS
Et4 | — | VSS VSS
E19| — | VSS VSS
F2 | — | VSS VSS
GI7 | — [ VSS VSS
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364 | 176 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALTS ALT6 ALT? EzPort

MAP | LQFP

BGA

He | — | VSS VSS

2| — | VSS VSS

Jig | — | VSS VSS

M2 | — | VSS VSS

M4 | — | VSS VSS

M8 | — [ VSS VSS

R | — |VSS VSS

R1I8 | — | VSS VSS

Uz | — | VSS VSS

U9 | — | VsS VSS

VI3 | — | VSS VSS

W6 | — |VSS VSS

Vi7 | — | VSS VSS

Yt | — [VSS VSS

Y20 | — | VSS VSS

H19 | — | VSS VSS

19| — | VsS VSS

P19 [ — | VSS VSS

J5 | — | SDRAMC_ SDRAMC_
VDD2P5 VDD2P5

E6 | — | SDRAMC_ SDRAMC_
VDD2P5 \VDD2P5

E10 | — | SDRAMC_ SDRAMC_
VDD2P5 VDD2P5

E4 | — | SDRAMC_ SDRAMC_
VDD1P5 VDD1P5

D5 | — | SDRAMC_ SDRAMC_
VDD1P5 \VDD1P5

F5 | — | SDRAMC_ SDRAMC_
VDD1P5 VDD1P5

H5 | — | SDRAMC_ SDRAMC_
VDD1P5 VDD1P5

K5 | — | SDRAMC_ SDRAMC_
VDD1P5 VDD1P5

E7 | — | SDRAMC_ SDRAMC_
VDD1P5 VDD1P5

E9 | — | SDRAMC_ SDRAMC_
VDD1P5 VDD1P5

Di1 | — | SDRAMC_ SDRAMC_
VDD1P5 VDD1P5

K3 | 10 | VDD33 VDD33

N3 | 21 | VDD33 \VDD33

V8 | 52 | VDD33 VDD33
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364 | 176 | PinName Default ALTO ALT1 ALT2 ALT3 ALT4 ALT5 ALT6 ALT7 EzPort
MAP | LQFP
BGA
Ci2 | — |VDD33 VDD33
C15 | 83 | VDD33 VDD33
Ute | 9 | VDD33 VDD33
Ki7 | 108 | VDD33 VDD33
N17 | 127 | VDD33 VDD33
Ti7 | 140 | VDD33 VDD33
C18 | 146 | VDD33 VDD33
F18 | 158 | VDD33 VDD33
W18 | 168 | VDD33 VDD33
H7 | — [ VSS VSS
K7 | 74 | VSS VSS
M7 | 8 | VSS VSS
P7 | 9% |VSS VSS
G8 | 107 | VSS VSS
B8 | — |VSS VSS
L8 | 139 | VSS VSS
N8 | — [VSS VSS
H9 | 157 | VSS VSS
J9 | 175 | VSS VSS
K9 | 176 | VSS VSS
L9 | — |VSS VSS
M3 | — | VSS VSS
P9 | — |VSS VSS
Glo| — [VSS VSS
JO | — | VSS VSS
Kio | — | VSS VSS
L10 | — | VSS VSS
MO | — [ VSS VSS
N1IO | — | VSS VSS
Hit | — | VSS VSS
Jt | — | VS VSS
Kit | — | VSS VSS
L] — | VsS VSS
Mit | — [ VSS VSS
PI1 | — | VSS VSS
Gl2| — |[VSS VSS
J2 | — | VSS VSS
Ki2 | — | VSS VSS
L2 — | VSS VSS
M2 | — [ VSS VSS
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364 | 176 | PinName Default ALTO ALTH ALT2 ALT3 ALT4 ALTS ALTE ALT? EzPort
MAP | LQFP
BGA

N2 | — [VSS VSS
HI3 | — [VSS VSS
Ki3 | — | VSS VSS
MI3| — [VSS VSS
P13 | — | VSS VSS
G4 | — [VSS VSS

Ji4 | — | VSS VSS
L4 | — | VSS VSS
Ni4 | — [VSS VSS

N7 | — [ FAVDD FA_VDD
Vi4 | — | VBAT VBAT

5.2 Pinout diagrams

NOTE
The 176 LQFP parts are not pin compatible between the F and
R series families devices.

NOTE

If tamper detection is not required, the tamper pins must be tied
to ground.
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vss E ) j PTD17
voo [z 131 [] PTD18
JToLkswelk [ s 130 ] PTD19
Jol [« 129 ] PTD20
Jtoo ['s 128 ] PTD21
JTmMsiswoio [ 6 127 ] vDD33
PTA2 [|7 126 ] PTD22
PTco [8 125 ] vDD
PTC1 [0 124 ] PTD23
vop33 [ 10 123 [_] PTBY
PTC2 [ nt 122 [ ] PTE23
PTC3 [ 12 121 ] PTBS8
vss [ 120 ] PTE28
PTC4 [ 14 19 [_] PTE19
PTCs [ 15 118 [] PTE18
PTCe [ 16 17 [_] PTE17
pTC7 [ 7 116 [_] PTE16
pTcs [ 18 115 [] PTE1S
PTA6 [ 19 4[] PTE12
vss [ 20 13 [] PTEM
vopss [ 2t 12 [_] PTE10
vop [ 22 111 [_] PTE9
ExtPOR [ 23 10 [_] PTES
VDDREG [ 24 109 [] PTE7
vss [2s 108 ] vDD33
BCTRL [ 26 107 [] vss
TesT [ a7 106 [_] PTE4
RESETB/RESET_OUT [| 28 105 [_] PTE2
DACO0 [ 29 104 [] PTET
pAco1 [ a0 103 ] PTEO
VDDA33_ADC [ 31 102 ] vOD
VSSA33_ADC [ a2 101 [] PTD13
VREFL_ADC [ 33 100 [ ] PTD12
VREFH_ADC [ 34 99 [ ] PTO1
vapcseo [ ss 8[] PTD10
voD12 AFE [ 36 97[ ] PTDY
VADGSE1 [] 37 9 [ ] vss
vssi2 AFE [ s 95 [ ] vDD33
VSSA33_AFE [ a9 94 [ ] PTDB
VDDA33_AFE [ 40 s3] PTD7
VADC_AFE_BANDGAP [ ] 41 92[ ] PTDG
PTCat [ 42 91[] PTDS
PTAte [ <8 90 [ ] PTD4
PTA17 [ 44 89 [ ] PTD3
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Figure 5-1. 176 LQFP Pinout Diagram
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A Vss DDR_ DDR_ZQ DDR_ DDR_ DDR_A[4] | DDR_A[7] | DDR_A[2] | DDR_A[6] | DDR_A[13]| DDR_A[8] PTE20 PTB20 PTB15 PTB17 PTB28 PTB26 PTB24 PTB23 Vvss
CLKI[0] RAS_b CKE[0]
B DDR_ DDR_ vss DDR_ vss DDR_A[5] | DDR_A[3] vss DDR_A[9] | DDR_A[15] vss PTB18 vss PTB14 PTB10 vss PTB25 PTA20 vss PTE27
oDT[1] | CLK_b[o] CAS_b
C |DDR_D[13] vss DDR_D[6] DDR_ DDR_ DDR_ DDR_A[0] | DDR_BA[0]|DDR_BA[1]| DDR_A[12]| DDR_A[1] | VDD33 PTB19 PTB16 VDD33 PTC29 PTA23 VDD33 PTE25 PTE26
opTo] | csblo] | WEb
D | DDR_D[9] | DDR_D[15]| DDR_ DDR_ SDRAMC_ DDR_ | DDR_A[10]| DDR_BA[2]| DDR_A[14]| DDR_ SDRAMC_| PTB22 PTB7 PTB11 PTB13 PTC26 Vvss PTA21 PTE24 PTD16
DQS[0] D[2] VDD1P5 | RESET Al1] VDD1P5
E DDR_ DDR_ DDR_ | SDRAMC_ vss SDRAMC_ | SDRAMC_ vss SDRAMC_ | SDRAMC_ vss PTB21 PTB12 vss PTC28 PTC27 PTA22 PTD18 vss PTD17
DQs[1] D[11] DQS_b[0] | VDD1P5 VDD2P5 | VDD1P5 VDD1P5 | VDD2P5
F DDR_ vss DDR_D[4] DDR_ | SDRAMC_ PTD19 PTD20 VDD33 PTD21 PTD22
DQS_b[1] D[0] VDD1P5
G DDR_ DDR_ DDR_ DDR_ DDR_ VDD Vvss VDD Vss VDD Vvss VDD Vvss PTD26 Vvss PTD25 PTD24 PTD23
D[12] DQM[1] D7) D[3] VREF
H DDR_ DDR_ DDR_ vss SDRAMC_ vss VDD vss VDD vss VDD vss VDD PTD27 PTD28 PTD29 vss PTD30
D[10] D[14] D[1] VDD1P5
J | DDR_D[8] vss DDR_D[5] DDR_ | SDRAMC_ VDD vss vss vss vss vss VDD vss PTB8 PTE23 vss PTB9 PTD31
DaM[0] | VDD2P5
K JTDO JTDI VDD33 JTCLK/ | SDRAMC_ Vss VDD Vvss Vss Vvss Vvss Vss VDD PTE28 VDD33 PTE19 PTE18 PTE17
SWCLK VDD1P5
L JTMS PTC4 PTA12 PTCO PTC1 VDD vss vss vss vss vss VDD vss PTEN PTE12 PTE15 vss PTE16
/SWDIO
M PTC5 vss PTC3 vss PTC2 vss VDD vss vss vss vss vss VDD PTE10 PTE9 vss PTE8 PTE7
N PTC6 PTC7 VDD33 PTC8 PTA6 FA_VDD Vvss VDD Vss VDD Vvss VDD Vvss PTEO VDD33 PTE1 PTE2 PTE4
P PTC13 PTC15 PTC12 PTC11 VDDREG vss VDD vss VDD vss VDD vss VDD PTA31 PTA30 PTA29 vss PTA28
R PTC14 vss PTC16 PTC17 vssi2_ PTA24 PTA25 vss PTA26 PTA27
AFE
RESETB e EXT_TAMPER?
T | TEST2 | BCTRL | TEST | meser_ | VOD12_ | PTBO PTB1 PTC30 | USBO_DM | USBO_DP | V2500 | vDD33_ |i o EXT_ PTCY PTES vbp33 | PTD13 | PTDI2 | PTDH
out AFE -our LDOIN |mwpern | TAMPERO
VADC_ USB1_ | exr mawpers ExT_TAMPER4 | EXT_TAMPERS
u DACO0 DACO1 VREFL_ | VADCSE1 AFE_ PTA19 vss PTB27 VBUS. ExT wmi_ | VSS_KELO| /ExT_wm1_ | /Ext_wwmo_ EXT_ PTC10 VDD33 PTD8 PTD9 vss PTD10
ADC BANDGAP DETECT |TaMPER_OUT TAMPER N | TamPER_oUT | TAMPER1
DECAP
V | VDDA33_ | VSSA33_ | VDDA33_ | VSSA33_ | VADCSE3 PTA18 PTB2 VDD33 |USB1_DM| USBO_ vss V11_LDO_ vss VBAT PTA7 PTE21 vss PTD2 PTD7 PTD6
ADC ADC AFE AFE GND out
W | VREFH_ | ADCOSE9 | ADC1SE8 | VADCSE2 PTC31 Vvss PTB3 PTB6 USB1_DP | USB1_ USBO_ XTAL32 XTAL LVDSOP PTE14 PTE6 PTE22 VDD33 PTD4 PTD5
ADC VBUS VBUS
USBO.
Y vss ADCOSE8 | ADC1SE9 | VADCSEO PTA16 PTA17 PTB4 PTB5 |USB1_GND| USB_ VBUS, EXTAL32 EXTAL LVDSON PTE3 PTE13 PTDO PTD1 PTD3 vss
DCAP | peTECT

Figure 5-2. 364-pin BGA package ballmap
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Chapter 6
Input/Output Multiplexer Controller (IOMUXC)

6.1 Overview

The IOMUX Controller IOMUXC), together with the IOMUX, enables the device to
share one pad to several functional blocks. The sharing is done by multiplexing the pad
input/output signals.

Every module requires a specific pad setting (such as pull up, keeper, and so on). The pad

settings parameters are controlled by the IOMUXC.

The IOMUX consists only of combinatorial logic combined from several basic iomux
cells. Each basic iomux cell handles only one pad signal's muxing.

NOTE

IOMUX registers control the PAD settings. To see the PAD
mapping on this device with the PORT pins, refer to GPIO

Mapping
NOTE

For TCON[x] signals, like tconO refer to DCUO_TCONX signal
and tconl refer to DCU1_TCONX signal in the Pinouts table.

6.2 Memory map and register definition

IOMUXC memory map

222‘::;? Register name (ivr:":ittg) Access | Reset value S;‘::;n/
(hex)
4004_8000 |Software MUX Pad Control Register 0 (IOMUXC_PTA®6) 32 R/W 0000_0060h | 6.2.1/218
4004_8004 |Software MUX Pad Control Register 1 (IOMUXC_PTAS8) 32 R/W | 0010_006Dh | 6.2.2/220
4004_8008 |Software MUX Pad Control Register 2 (IOMUXC_PTA9) 32 R/W | 0010_006Dh | 6.2.3/221
Table continues on the next page...
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wmemory map and register definition

IOMUXC memory map (continued)

Absolute

address Register name (ivr\nlilgitt';) Access | Reset value S(::;t;c;n/
(hex)

4004_800C |Software MUX Pad Control Register 3 IOMUXC_PTA10) 32 R/W | 0010_3060h | 6.2.4/223
4004_8010 |Software MUX Pad Control Register 4 (IOMUXC_PTA11) 32 R/W | 0010_006Dh | 6.2.5/225
4004_8014 |Software MUX Pad Control Register 5 IOMUXC_PTA12) 32 R/W | 0000_0060h | 6.2.6/227
4004_8018 |Software MUX Pad Control Register 6 (IOMUXC_PTA16) 32 R/W | 0000_0060h | 6.2.7/228
4004_801C |Software MUX Pad Control Register 7 (IOMUXC_PTA17) 32 R/W | 0000_0060h | 6.2.8/230
4004_8020 |Software MUX Pad Control Register 8 (IOMUXC_PTA18) 32 R/W 0000_0060h | 6.2.9/232
4004_8024 |Software MUX Pad Control Register 9 (IOMUXC_PTA19) 32 R/W 0000_0060h | 6.2.10/234
4004_8028 |Software MUX Pad Control Register 10 (IOMUXC_PTA20) 32 R/W 0000_0060h | 6.2.11/235
4004_802C |Software MUX Pad Control Register 11 (IOMUXC_PTA21) 32 R/W 0000_0060h | 6.2.12/237
4004_8030 |Software MUX Pad Control Register 12 (IOMUXC_PTA22) 32 R/W | 0000_0060h | 6.2.13/239
4004_8034 |Software MUX Pad Control Register 13 (IOMUXC_PTA23) 32 R/W 0000_0060h | 6.2.14/241
4004_8038 |Software MUX Pad Control Register 14 (IOMUXC_PTA24) 32 R/W | 0000_0060h | 6.2.15/242
4004_803C |Software MUX Pad Control Register 15 (IOMUXC_PTA25) 32 R/W 0000_0060h | 6.2.16/244
4004_8040 |Software MUX Pad Control Register 16 (IOMUXC_PTA26) 32 R/W | 0000_0060h | 6.2.17/246
4004_8044 |Software MUX Pad Control Register 17 (IOMUXC_PTA27) 32 R/W | 0000_0060h | 6.2.18/247
4004_8048 |Software MUX Pad Control Register 18 (IOMUXC_PTA28) 32 R/W | 0000_0060h | 6.2.19/249
4004_804C |Software MUX Pad Control Register 19 (IOMUXC_PTA29) 32 R/W | 0000_0060h | 6.2.20/251
4004_8050 |Software MUX Pad Control Register 20 (IOMUXC_PTAS30) 32 R/W 0000_0060h | 6.2.21/252
4004_8054 |Software MUX Pad Control Register 21 (IOMUXC_PTA31) 32 R/W | 0000_0060h | 6.2.22/254
4004_8058 |Software MUX Pad Control Register 22 (IOMUXC_PTBO) 32 R/W 0000_0060h | 6.2.23/256
4004_805C |Software MUX Pad Control Register 23 (IOMUXC_PTB1) 32 R/W | 0030_0060h | 6.2.24/258
4004_8060 |Software MUX Pad Control Register 24 (IOMUXC_PTB2) 32 R/W | 0030_0060h | 6.2.25/259
4004_8064 |Software MUX Pad Control Register 25 (IOMUXC_PTB3) 32 R/W 0000_0060h | 6.2.26/261
4004_8068 |Software MUX Pad Control Register 26 (IOMUXC_PTB4) 32 R/W | 0000_0060h | 6.2.27/263
4004_806C |Software MUX Pad Control Register 27 (IOMUXC_PTB5) 32 R/W 0000_0060h | 6.2.28/265
4004_8070 |Software MUX Pad Control Register 28 (IOMUXC_PTB6) 32 R/W | 0000_0060h | 6.2.29/266
4004_8074 |Software MUX Pad Control Register 29 (IOMUXC_PTB7) 32 R/W | 0000_0060h | 6.2.30/268
4004_8078 |Software MUX Pad Control Register 30 (IOMUXC_PTB8) 32 R/W | 0000_0060h | 6.2.31/270
4004_807C |Software MUX Pad Control Register 31 (IOMUXC_PTB9) 32 R/W | 0000_0060h | 6.2.32/272
4004_8080 |Software MUX Pad Control Register 32 (IOMUXC_PTB10) 32 R/W 0000_0060h | 6.2.33/273
4004_8084 |Software MUX Pad Control Register 33 (IOMUXC_PTB11) 32 R/W | 0000_0060h | 6.2.34/275
4004_8088 |Software MUX Pad Control Register 34 (IOMUXC_PTB12) 32 R/W 0000_0060h | 6.2.35/277
4004_808C |Software MUX Pad Control Register 35 (IOMUXC_PTB13) 32 R/W | 0000_0060h | 6.2.36/279
4004_8090 |Software MUX Pad Control Register 36 (IOMUXC_PTB14) 32 R/W | 0000_0060h | 6.2.37/280
4004_8094 |Software MUX Pad Control Register 37 (IOMUXC_PTB15) 32 R/W 0000_0060h | 6.2.38/282
4004_8098 |Software MUX Pad Control Register 38 (IOMUXC_PTB16) 32 R/W 0000_0060h | 6.2.39/284
4004_809C |Software MUX Pad Control Register 39 (IOMUXC_PTB17) 32 R/W 0000_0060h | 6.2.40/286
4004_80A0 |Software MUX Pad Control Register 40 (IOMUXC_PTB18) 32 R/W 0000_0061h | 6.2.41/287
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC memory map (continued)

22131‘::;23 Register name (ivr\nlilgitt';) Access | Reset value S(::;t;c;n/
(hex)

4004_80A4 |Software MUX Pad Control Register 41 (IOMUXC_PTB19) 32 R/W 0000_0061h | 6.2.42/289
4004_80A8 |Software MUX Pad Control Register 42 (IOMUXC_PTB20) 32 R/W 0000_0060h | 6.2.43/291
4004_80AC |Software MUX Pad Control Register 43 (IOMUXC_PTB21) 32 R/W | 0000_0060h | 6.2.44/292
4004_80B0 |Software MUX Pad Control Register 44 (IOMUXC_PTB22) 32 R/W 0000_0061h | 6.2.45/294
4004_80B4 |Software MUX Pad Control Register 45 (IOMUXC_PTCO) 32 R/W | 0070_0061h | 6.2.46/296
4004_80B8 |Software MUX Pad Control Register 46 (IOMUXC_PTC1) 32 R/W 0070_0061h | 6.2.47/297
4004_80BC |Software MUX Pad Control Register 47 (IOMUXC_PTC2) 32 R/W | 0070_0061h | 6.2.48/299
4004_80C0 |Software MUX Pad Control Register 48 (IOMUXC_PTC3) 32 R/W 0000_0060h | 6.2.49/301
4004_80C4 |Software MUX Pad Control Register 49 (IOMUXC_PTC4) 32 R/W | 0000_0060h | 6.2.50/303
4004_80C8 |Software MUX Pad Control Register 50 (IOMUXC_PTC5) 32 R/W | 0000_0060h | 6.2.51/304
4004_80CC |Software MUX Pad Control Register 51 (IOMUXC_PTC®6) 32 R/W | 0000_0060h | 6.2.52/306
4004_80D0 |Software MUX Pad Control Register 52 (IOMUXC_PTC7?) 32 R/W 0000_0060h | 6.2.53/308
4004_80D4 |Software MUX Pad Control Register 53 (IOMUXC_PTC8) 32 R/W 0000_0060h | 6.2.54/310
4004_80D8 |Software MUX Pad Control Register 54 (IOMUXC_PTC9) 32 R/W | 0000_0060h | 6.2.55/311
4004_80DC |Software MUX Pad Control Register 55 (IOMUXC_PTC10) 32 R/W | 0000_0060h | 6.2.56/313
4004_80EO |Software MUX Pad Control Register 56 (IOMUXC_PTC11) 32 R/W | 0000_0060h | 6.2.57/315
4004_80E4 |Software MUX Pad Control Register 57 (IOMUXC_PTC12) 32 R/W | 0000_0060h | 6.2.58/317
4004_80E8 |Software MUX Pad Control Register 58 (IOMUXC_PTC13) 32 R/W 0000_0060h | 6.2.59/318
4004_80EC |Software MUX Pad Control Register 59 (IOMUXC_PTC14) 32 R/W 0000_0060h | 6.2.60/320
4004_80F0 |Software MUX Pad Control Register 60 (IOMUXC_PTC15) 32 R/W 0000_0060h | 6.2.61/322
4004_80F4 |Software MUX Pad Control Register 61 (IOMUXC_PTC16) 32 R/W | 0000_0060h | 6.2.62/324
4004_80F8 |Software MUX Pad Control Register 62 (IOMUXC_PTC17) 32 R/W | 0000_0060h | 6.2.63/325
4004_80FC |Software MUX Pad Control Register 63 (IOMUXC_PTD31) 32 R/W | 0000_0060h | 6.2.64/327
4004_8100 |Software MUX Pad Control Register 64 (IOMUXC_PTD30) 32 R/W | 0000_0060h | 6.2.65/329
4004_8104 |Software MUX Pad Control Register 65 (IOMUXC_PTD29) 32 R/W 0000_0060h | 6.2.66/330
4004_8108 |Software MUX Pad Control Register 66 (IOMUXC_PTD28) 32 R/W | 0000_0060h | 6.2.67/332
4004_810C |Software MUX Pad Control Register 67 (IOMUXC_PTD27) 32 R/W | 0000_0060h | 6.2.68/334
4004_8110 |Software MUX Pad Control Register 68 (IOMUXC_PTD26) 32 R/W | 0000_0060h | 6.2.69/336
4004_8114 |Software MUX Pad Control Register 69 (IOMUXC_PTD25) 32 R/W | 0000_0060h | 6.2.70/337
4004_8118 |Software MUX Pad Control Register 70 (IOMUXC_PTD24) 32 R/W 0000_0060h | 6.2.71/339
4004_811C |Software MUX Pad Control Register 71 (IOMUXC_PTD23) 32 R/W | 0000_0060h | 6.2.72/341
4004_8120 |Software MUX Pad Control Register 72 (IOMUXC_PTD22) 32 R/W 0000_0060h | 6.2.73/343
4004_8124 |Software MUX Pad Control Register 73 (IOMUXC_PTD21) 32 R/W 0000_0060h | 6.2.74/345
4004_8128 |Software MUX Pad Control Register 74 (IOMUXC_PTD20) 32 R/W | 0000_0060h | 6.2.75/346
4004_812C |Software MUX Pad Control Register 75 (IOMUXC_PTD19) 32 R/W | 0000_0060h | 6.2.76/348
4004_8130 |Software MUX Pad Control Register 76 (IOMUXC_PTD18) 32 R/W 0000_0060h | 6.2.77/350
4004_8134 |Software MUX Pad Control Register 77 (IOMUXC_PTD17) 32 R/W 0000_0060h | 6.2.78/352
4004_8138 |Software MUX Pad Control Register 78 (IOMUXC_PTD16) 32 R/W | 0000_0060h | 6.2.79/353
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IOMUXC memory map (continued)

Absolute

address Register name (ivr\nlilgitt';) Access | Reset value S(::;t;c;n/
(hex)

4004_813C |Software MUX Pad Control Register 79 (IOMUXC_PTDO0) 32 R/W 0000_0060h | 6.2.80/355
4004_8140 |Software MUX Pad Control Register 80 (IOMUXC_PTD1) 32 R/W | 0000_0060h | 6.2.81/357
4004_8144 |Software MUX Pad Control Register 81 (IOMUXC_PTD2) 32 R/W | 0000_0060h | 6.2.82/359
4004_8148 |Software MUX Pad Control Register 82 (IOMUXC_PTD3) 32 R/W | 0000_0060h | 6.2.83/360
4004_814C |Software MUX Pad Control Register 83 (IOMUXC_PTD4) 32 R/W | 0000_0060h | 6.2.84/362
4004_8150 |Software MUX Pad Control Register 84 (IOMUXC_PTD5) 32 R/W 0000_0060h | 6.2.85/364
4004_8154 |Software MUX Pad Control Register 85 (IOMUXC_PTD®6) 32 R/W 0000_0060h | 6.2.86/366
4004_8158 |Software MUX Pad Control Register 86 (IOMUXC_PTD7) 32 R/W 0000_0060h | 6.2.87/367
4004_815C |Software MUX Pad Control Register 87 (IOMUXC_PTD8) 32 R/W | 0000_0060h | 6.2.88/369
4004_8160 |Software MUX Pad Control Register 88 (IOMUXC_PTD9) 32 R/W | 0000_0060h | 6.2.89/371
4004_8164 |Software MUX Pad Control Register 89 (IOMUXC_PTD10) 32 R/W | 0000_0060h | 6.2.90/373
4004_8168 |Software MUX Pad Control Register 90 (IOMUXC_PTD11) 32 R/W | 0000_0060h | 6.2.91/374
4004_816C |Software MUX Pad Control Register 91 (IOMUXC_PTD12) 32 R/W 0000_0060h | 6.2.92/376
4004_8170 |Software MUX Pad Control Register 92 (IOMUXC_PTD13) 32 R/W | 0000_0060h | 6.2.93/378
4004_8174 |Software MUX Pad Control Register 93 (IOMUXC_PTB23) 32 R/W | 0030_0061h | 6.2.94/379
4004_8178 |Software MUX Pad Control Register 94 (IOMUXC_PTB24) 32 R/W | 0030_0061h | 6.2.95/381
4004_817C |Software MUX Pad Control Register 95 (IOMUXC_PTB25) 32 R/W | 0030_0061h | 6.2.96/383
4004_8180 |Software MUX Pad Control Register 96 (IOMUXC_PTB26) 32 R/W 0030_0061h | 6.2.97/385
4004_8184 |Software MUX Pad Control Register 97 (IOMUXC_PTB27) 32 R/W 0030_0061h | 6.2.98/386
4004_8188 |Software MUX Pad Control Register 98 (IOMUXC_PTB28) 32 R/W 0030_0061h | 6.2.99/388
4004_818C |Software MUX Pad Control Register 99 (IOMUXC_PTC26) 32 R/W | 0030_0061h | 6.2.100/390
4004_8190 |Software MUX Pad Control Register 100 (IOMUXC_PTC27) 32 R/W | 0030_0061h |6.2.101/391
4004_8194 |Software MUX Pad Control Register 101 (IOMUXC_PTC28) 32 R/W | 0030_0061h | 6.2.102/393
4004_8198 |Software MUX Pad Control Register 102 (IOMUXC_PTC29) 32 R/W | 0030_0061h |6.2.103/395
4004_819C |Software MUX Pad Control Register 103 (IOMUXC_PTC30) 32 R/W 0030_0061h | 6.2.104/397
4004_81A0 |Software MUX Pad Control Register 104 (IOMUXC_PTC31) 32 R/W | 0030_0061h | 6.2.105/398
4004_81A4 |Software MUX Pad Control Register 105 (IOMUXC_PTEOQ) 32 R/W | 0020_0044h |6.2.106/400
4004_81A8 |Software MUX Pad Control Register 106 (IOMUXC_PTE1) 32 R/W 0020_0044h | 6.2.107/402
4004_81AC |Software MUX Pad Control Register 107 (IOMUXC_PTE2) 32 R/W | 0000_0060h |6.2.108/403
4004_81B0 |Software MUX Pad Control Register 108 (IOMUXC_PTES3) 32 R/W 0000_0060h | 6.2.109/405
4004_81B4 |Software MUX Pad Control Register 109 (IOMUXC_PTE4) 32 R/W 0000_0060h | 6.2.110/407
4004_81B8 |Software MUX Pad Control Register 110 (IOMUXC_PTEDS) 32 R/W 0000_0060h |6.2.111/408
4004_81BC |Software MUX Pad Control Register 111 (IOMUXC_PTES6) 32 R/W 0000_0060h | 6.2.112/410
4004_81C0 |Software MUX Pad Control Register 112 (IOMUXC_PTE?) 32 R/W | 0030_0060h |6.2.113/412
4004_81C4 |Software MUX Pad Control Register 113 (IOMUXC_PTES) 32 R/W 0030_0060h | 6.2.114/413
4004_81C8 |Software MUX Pad Control Register 114 (IOMUXC_PTE9) 32 R/W | 0030_0060h |6.2.115/415
4004_81CC |Software MUX Pad Control Register 115 (IOMUXC_PTE10) 32 R/W 0030_0060h | 6.2.116/417
4004_81D0 |Software MUX Pad Control Register 116 (IOMUXC_PTE11) 32 R/W 0030_0060h | 6.2.117/418
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC memory map (continued)

Absolute . .
address Register name (ivr\nhlgitt';) Access | Reset value Set;tlc;n/
(hex) pag

4004_81D4 |Software MUX Pad Control Register 117 (IOMUXC_PTE12) 32 R/W | 0030_0060h | 6.2.118/420

4004_81D8 |Software MUX Pad Control Register 118 (IOMUXC_PTE13) 32 R/W 0000_0060h | 6.2.119/422

4004_81DC |Software MUX Pad Control Register 119 (IOMUXC_PTE14) 32 R/W | 0000_0060h | 6.2.120/423

4004_81E0 |Software MUX Pad Control Register 120 (IOMUXC_PTE15) 32 R/W 0030_0060h | 6.2.121/425

4004_81E4 |Software MUX Pad Control Register 121 (IOMUXC_PTE16) 32 R/W | 0030_0060h | 6.2.122/427

4004_81E8 |Software MUX Pad Control Register 122 (IOMUXC_PTE17) 32 R/W 0030_0060h | 6.2.123/428

4004_81EC |Software MUX Pad Control Register 123 (IOMUXC_PTE18) 32 R/W 0030_0060h | 6.2.124/430

4004_81F0 |Software MUX Pad Control Register 124 (IOMUXC_PTE19) 32 R/W 0030_0060h | 6.2.125/432

4004_81F4 |Software MUX Pad Control Register 125 (IOMUXC_PTE20) 32 R/W | 0030_0060h | 6.2.126/433

4004_81F8 |Software MUX Pad Control Register 126 (IOMUXC_PTE21) 32 R/W | 0000_0060h | 6.2.127/435

4004_81FC |Software MUX Pad Control Register 127 (IOMUXC_PTE22) 32 R/W 0000_0060h | 6.2.128/437

4004_8200 |Software MUX Pad Control Register 128 (IOMUXC_PTE23) 32 R/W | 0030_0060h | 6.2.129/438

4004_8204 |Software MUX Pad Control Register 129 (IOMUXC_PTE24) 32 R/W 0030_0060h | 6.2.130/440

4004_8208 |Software MUX Pad Control Register 130 (IOMUXC_PTE25) 32 R/W 0030_0060h | 6.2.131/442

4004_820C |Software MUX Pad Control Register 131 (IOMUXC_PTE26) 32 R/W | 0030_0060h | 6.2.132/443

4004_8210 |Software MUX Pad Control Register 132 (IOMUXC_PTE27) 32 R/W 0030_0060h | 6.2.133/445

4004_8214 |Software MUX Pad Control Register 133 (IOMUXC_PTE28) 32 R/W | 0030_0060h | 6.2.134/447

4004_8218 |Software MUX Pad Control Register 134 (IOMUXC_PTA7) 32 R/W 0000_0060h | 6.2.135/449
Software MUX DDR RESET Pad Configuration Register

4004_821C (IOMUXC_DDR_RESETB) 32 R/W | 0001_0060h | 6.2.136/451
Software MUX DDR A15 Pad Control Register

4004_8220 (IOMUXC_DDR_A_15) 32 R/W | 0001_0060h | 6.2.137/452
Software MUX DDR A14 Pad Control Register

4004_8224 (IOMUXC_DDR_A_14) 32 R/W | 0001_0060h | 6.2.138/454
Software MUX DDR A13 Pad Control Register

4004_8228 (IOMUXC_DDR_A_13) 32 R/W | 0001_0060h | 6.2.139/455
Software MUX DDR A12 Pad Control Register

4004_822C (IOMUXC_DDR_A _12) 32 R/W | 0001_0060h | 6.2.140/457
Software MUX DDR A11 Pad Control Register

4004_8230 (IOMUXC_DDR_A_11) 32 R/W | 0001_0060h | 6.2.141/458
Software MUX DDR A10 Pad Control Register

4004_8234 (IOMUXC_DDR_A_10) 32 R/W | 0001_0060h | 6.2.142/460
Software MUX DDR A9 Pad Control Register

4004_8238 (IOMUXC_DDR_A_9) 32 R/W | 0001_0060h | 6.2.143/461
Software MUX DDR A8 Pad Control Register

4004_823C (IOMUXC_DDR_A_8) 32 R/W | 0001_0060h | 6.2.144/463
Software MUX DDR A7 Pad Control Register

4004_8240 (IOMUXC_DDR_A_7) 32 R/W | 0001_0060h | 6.2.145/464
Software MUX DDR A6 Pad Control Register

4004_8244 (IOMUXC_DDR_A_6) 32 R/W | 0001_0060h | 6.2.146/466
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IOMUXC memory map (continued)

Absolute

address Register name (ivr\nlilgitt';) Access | Reset value S(::;t;c;n/
(hex)
4004_8248 (Slgfm’j)r(%'\_"ggREﬁ'js/;‘s Pad Control Register 32 R/W | 0001_0060h | 6.2.147/467
4004_824C ﬁgﬁXVSQZ“_ASS(RD_T 4’;‘4 Pad Control Register 32 RW | 0001_0060h | 6.2.148/469
4004_8250 (Slgf:\r’j)r(ec'\_"ggﬁ')j'}';ad A3 Control Register 32 R/W | 0001_0060h | 6.2.149/470
4004_8254 (Slgfmj;%'\_"gégﬁg;z Pad Control Register 32 R/W | 0001_0060h | 6.2.150/472
4004_8258 ﬁ‘gfmg)r(%'\_"gg;)j? 1’?1 Pad Control Register 32 RW | 0001_0060h |6.2.151/473
4004_825C (Slgfm’j)r(%'\_"ggﬂtﬁ'jo/;‘o Pad Control Register 32 R/W | 0001_0060h | 6.2.152/475
4004_8260 (slglt\z"j)r(ec'\_"géR[iDBi_E;’;‘z Pad Control Register 32 RW | 0001_0060h | 6.2.153/476
4004_8264 ﬁgm&%“_”gé{%iiy Pad Control Register 32 R/W | 0001_0060h | 6.2.154/478
4004_8268 ﬁg&"j;%“_"géggii‘)\o Pad Control Register 32 RW | 0001_0060h | 6.2.155/479
4004_826C (Slgflt\r’j)r(%'\_"ggRD_%ingS) Pad Control Register 32 R/W | 0001_0060h | 6.2.156/481
4004_8270 ﬁgﬁ;"j;%“_"gé&%ig;fo Pad Control Register 32 R/W | 0001_0068h | 6.2.157/482
4004_8274 (Slgm’j)r(ec'\_"géRD_%EKCj)(O Pad Control Register 32 | RW |0001_0060h |6.2.158/484
4004_8278 (slgf't\va)r(%l\_AggRti%g_ch_g)o Pad Control Register 32 R/W | 0001_0060h | 6.2.159/485
4004_827C (Slgmj)r(%'\_"géle_%g_Cs_?;)S Pad Control Register 32 RW | 0001_0060h | 6.2.160/487
4004_8280 (Slgm’j)r(ec'\_"gg{%';fs_?;f Pad Control Register 32 R/W | 0001_0060h | 6.2.161/488
4004_8284 (Slgfmj)r(%'\_"géq[i%g&)s_?;)s Pad Control Register 32 R/W | 0001_0060h | 6.2.162/490
4004_8288 ﬁ‘gfm&%'\_"gg{%g_cs_?;)z Pad Control Register 32 RW | 0001_0060h | 6.2.163/491
4004_828C (Slgfa"j)r(%'\_"ggﬂti%gfs_?:; Pad Control Register 32 R/W | 0001_0060h | 6.2.164/493
4004_8290 (slglt\z"j)r(ec'\_"gé{%g_cs_%)o Pad Control Register 32 RW | 0001_0060h | 6.2.165/494
4004_8294 (Slé))flt\va)r(eCI\_/Igé(RID_EC):I;_CDS_QD)Q Pad Control Register 32 R/W | 0001_0060h | 6.2.166/496
4004_8298 (Sl'gﬂMVVS)r(%“_"géREi%gfg_g)e Pad Control Register 32 RW | 0001_0060h | 6.2.167/497
4004_829C (slgfmj)r(%l\_/lggﬂt)_%g_c[)s_%7 Pad Control Register 32 R/W | 0001_0060h | 6.2.168/499
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IOMUXC memory map (continued)

Absolute

address Register name (ivr\nlilgitt';) Access | Reset value S(::;t;c;n/
(hex)
4004_82A0 (Slgfa"j)r(%'\_"ggﬂti%g_cs_gf Pad Control Register 32 R/W | 0001_0060h | 6.2.169/500
4004_82A4 ﬁgﬁ}”@;‘%“_”gﬁ,‘;’_%@f_?f Pad Control Register 32 RW | 0001_0060h | 6.2.170/502
4004_82A8 (Slgltr’j)r(ec'\_"ggRD_%g_C[fj“ Pad Control Register 32 R/W | 0001_0060h | 6.2.171/503
4004_82AC (Slgfmj)r(%'\_"gé{%g&)s_gs Pad Control Register 32 R/W | 0001_0060h | 6.2.172/505
4004_82B0 ﬁ‘gfmg)r(%'\_"ggRD_%Fs‘_Cs_Sf Pad Control Register 32 R/W | 0001_0060h | 6.2.173/506
4004_82B4 ﬁg&"j;%“_"gg;i%’gfg_?; Pad Control Register 32 RW | 0001_0060h | 6.2.174/508
4004_828B8 (slgmj‘)r(ec'\_"gé{%g_cs_g)o Pad Control Register 32 RW | 0001_0060h | 6.2.175/509
4004_82BC ﬁg&"j;%“_"gg;i%gﬁ?ﬁ Pad Control Register 32 R/W | 0001_0060h | 6.2.176/511
4004_82C0 ﬁg&ﬁ;%“_"gé{%gha?xo Pad Control Register 0 32 RW | 0001_0060h |6.2.177/512
4004_82C4 (slgfmj)r(%l\_nggﬂt)_%gsog?1 Pad Control Register 1 32 R/W | 0001_0060h | 6.2.178/514
4004_82C8 ﬁgﬁ}”@;%“_ﬂé’é{%ggﬁ)?o Pad Control Register 0 32 R/W | 0001_0060h | 6.2.179/515
4004_82CC (Slglt\z"j)r(ec'\_"géRD_%iggs) Pad Control Register 32 RMW | 0001_0060h | 6.2.180/517
4004_82D0 (Slgf,t\xvj)r(%'\_"ggﬂrievﬂE\ivBE) Pad Control Register 32 R/W | 0001_0060h | 6.2.181/518
4004_82D4 ﬁgﬁ;"g;%“_"géi%%?g?o Pad Control Register 32 RW | 0001_0060h | 6.2.182/520
4004_82D8 (Slgmj)r(ec'\_"ggRD_%RD?ET Pad Control Register 32 R/W | 0001_0060h | 6.2.183/521
4004_82DC (Slgfmj;%“fga(“m@gb%%ﬁ‘(ﬁgﬁ Pad Control Register 32 R/W | 0001_0060h | 6.2.184/523
4004_82E0 ﬁ‘gfm&%'iﬂgan”$E’D%DBﬁ?g)E2 Pad Control Register 32 RW | 0001_0060h | 6.2.185/524
4004_82EC (Clgl\'\:j‘;gi_oc%‘l\tﬂej\ﬂS_"I’E‘;‘(‘T'fgll‘_th_'es'Ef_tE%‘?_ifﬁgUT) 32 R/W | 0000_0000h | 6.2.186/526
4004_82F0 (Clgl'\\n"UE)t(hCe_rgeCtﬁf:zel{l'g_cg’g‘_'(’;Eﬁt_zeE'EgCRTejﬁtPeGT) 32 RW | 0000_0000h | 6.2.187/526
4004_82F4 ((fgl'\\/l"UE)t(hCe_rg"éEE%E"T"_'T”&“CE&?SEFL{E%%;\IPUT) 32 RW | 0000_0000h | 6.2.188/527
4004_82F8 (El)gmfng'S“gﬁ_slg'wagf’g’éeé_SELECUNPUT) 32 RW | 0000_0000h | 6.2.189/528
4004_82FC (D|8|'\D/|IL11%%?;:Eﬁ?&%g_igﬁs_sELECT_|NPUT) 32 R/W | 0000_0000h | 6.2.190/529
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DSPI1 SS Input Select Register

4004_8300 (IOMUXC_DSPI1_IPP_IND_SS_B_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.191/530
Ethernet MACO TIMERO Input Select Register

4004_8304 |(IOMUXC_ENET_SWIAHB_IPP_IND_MACO_TIMER_0_SE 32 R/W | 0000_0000h |6.2.192/531
LECT_INPUT)
Ethernet MACO TIMER1 Input Select Register

4004_8308 |(IOMUXC_ENET_SWIAHB_IPP_IND_MACO_TIMER_1_SE 32 R/W | 0000_0000h | 6.2.193/532
LECT_INPUT)
ESAI FST Input Select Register

4004_830C (IOMUXC_ESAI_IPP_IND_FST SELECT INPUT) 32 R/W | 0000_0000h | 6.2.194/533
ESAI SCKT Input Select Register

4004_8310 (IOMUXC_ESAI_IPP_IND_SCKT_SELECT_INPUT) 32 R/W | 0000_0000h |6.2.195/534
ESAI SDOO Input Select Register

4004_8314 (IOMUXC_ESAI_IPP_IND_SDOO_SELECT_INPUT) 32 R/W | 0000_0000h |6.2.196/535
ESAI SDO1 Input Select Register

4004_8318 (IOMUXC_ESAI_IPP_IND_SDO1_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.197/536
ESAI SDO2 Input Select Register

4004_831C (IOMUXC_ESAI_IPP_IND_SDO2_SDI3_SELECT_INPUT) 32 R/W 1 0000_0000h | 6.2.198/537
ESAI SDOS3 Input Select Register

4004_8320 (IOMUXC_ESAI_IPP_IND_SDO3_SDI2_SELECT_INPUT) 32 R/W" | 0000_0000h | 6.2.199/538
ESAI SDO4 Input Select Register

4004_8324 (IOMUXC_ESAI_IPP_IND_SDO4_SDI1_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.200/539
ESAI SDOS5 Input Select Register

4004_8328 (IOMUXC_ESAI_IPP_IND_SDO5_SDIO_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.201/540
FlexTimer1 CHO Input Select Register

4004_832C |(IOMUXC_FLEXTIMER1_IPP_IND_FTM_CH_O_SELECT_|I 32 R/W | 0000_0000h | 6.2.202/541
NPUT)
FlexTimer1 CH1 Input Select Register

4004_8330 |(IOMUXC_FLEXTIMER1_IPP_IND_FTM_CH_1_SELECT_I 32 R/W | 0000_0000h |6.2.203/542
NPUT)
FlexTimer1 PHA Input Select Register

4004_8334 |(IOMUXC_FLEXTIMER1_IPP_IND_FTM_PHA_SELECT_IN 32 R/W | 0000_0000h | 6.2.204/543
PUT)
FlexTimer1 PHB Input Select Register

4004_8338 |(IOMUXC_FLEXTIMER1_IPP_IND_FTM_PHB_SELECT_IN 32 R/W | 0000_0000h | 6.2.205/544
PUT)
12C0 SCL Input Select Register

4004_833C (IOMUXC_12C0_IPP_SCL. IND_SELECT INPUT) 32 R/W | 0000_0000h |6.2.206/544
I12C0 SDA Input Select Register

4004_8340 (IOMUXC_12C0_IPP_SDA._IND_SELECT INPUT) 32 R/W | 0000_0000h | 6.2.207/545
12C1 SCL Input Select Register

4004_8344 (IOMUXC_12C1_IPP_SCL_IND_SELECT INPUT) 32 R/W | 0000_0000h | 6.2.208/546
I2C1 SDA Input Select Register

4004_8348 (IOMUXC_I2C1_IPP_SDA IND_SELECT INPUT) 32 R/W | 0000_0000h | 6.2.209/546

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC memory map (continued)

22131‘::;? Register name (ivr\nlilgitt';) Access | Reset value S(::;t;c;n/
(hex)
4004_834C :I28l\2/IS)((;Ic_lrng;isllilgitsiig_ilslzl%_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.210/547
4004_8350 zlzgl\znSE@_'I';F’C“;_SIS?‘SE?T;%_SELECUNPUT) 32 RMW | 0000_0000h | 6.2.211/548
4004_8354 :\I/Iglc\j/ilﬁjls(%?:\c/)lﬁlél_r]l'pgéis/:(ESCRLGI’?_iTILe_rSELECT_INPUT) 32 R/W | 0000_0000h | 6.2.212/549
4004_8358 :\fg:/;ﬁl;(%?l?ﬂtféi?rgIf_el\l/?fégig'll'iiﬁlr_SELECT_lNPUT) 32 R/W | 0000_0000h | 6.2.213/550
4004_835C ?fgﬂ%&%fﬁ[g}g“;_sﬁg;réfﬂﬁtféELECT_lNPUT) 32 R/W | 0000_0000h | 6.2.214/551
4004_8360 (Sléllc/lJicsifgﬁ1IEFI;JI§’_SI?\:eDc_tSRAeEi'I§§?SrYNC_SELECT_INPUT) 32 R/W" | 0000_0000h | 6.2.215/552
4004_8364 (sléllslLJR))((C?_CSLA}jZIi?;ILi?\:g:jSRAi?;?rBCLK_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.216/552
SAI2 RXDATAO Input Select Register
4004_8368 |(IOMUXC_SAI2_IPP_IND_SAI_RXDATA_0_SELECT_INPU| 32 R/W | 0000_0000h |6.2.217/553
T
4004_836C (SICA)ISILT))((ngI\IA(I;ZTIFl)Du;_SIﬂg(itsiﬁggferNC_SELECT_INPUT) 32 R/W" | 0000_0000h | 6.2.218/554
40048370 (SISIISIJ))((gl__cs::lglrl);tF’?ﬁ\llegiSR:Ig_i'srt)?erCLK_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.219/554
Tl SRR pegy oy prepeeey prosee
4004_8378 tfém;gggl iggujg;ﬁﬂgfg%e_rs_samuNPUT) 32 RW | 0000_0000h | 6.2.221/556
ST L Y Rpegy vy prepemey prvssee
4004_8380 KSITA-IL—J)IZIC_J)i1Sgl)ianLF;j‘lt_Slgllsf}l\TS_giss(tJelr_TX_SELECT_INPUT) 32 R/W" | 0000_0000h | 6.2.223/557
4004_8384 (L:SEAL;L:)%((:{ Iszllr;(zu_tlIfsljcl:\}g_eg'il'séirB_SELECT_lNPUT) 32 R/W | 0000_0000h | 6.2.224/558
4004_8388 Hél%)ilc_;)izsgi Ilrlig(lg_?lgllf_cltNRI;?és(t)?iRX_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.225/558
e e b LI Pegy v prepemy P
4004_8390 tfém;é)fssgi Flrl]&lg_?slr?thRS?éséin_sELECT_|NPUT) 32 R/W | 0000_0000h | 6.2.227/560
v o ST TS X st | o | o |omsonm e
4004_8398 ﬁgﬁa%%gg‘ﬂ‘gps_eég’é.'?fgistgi 18_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.229/562
4004_839C ﬁg%%%gﬂg‘ﬂ‘gps_eé‘g’é;fgiﬁtgi 19_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.230/563
4004_83A0 ﬁgﬁag(z(fgg{I(?_plllgPS_eBkg:(t)$fgi|§§izO_SELECT_INPUT) 32 RW | 0000_0000h | 6.2.231/564
Table continues on the next page...
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IOMUXC memory map (continued)

Absolute - i
address Register name W 'd.t h Access | Reset value Section/
(hex) (in bits) page

Video Decoder Input Select Register

4004_83A4 (IOMUXC_VIDEO_INO_IPP_IND_DE_SELECT_INPUT) 32 R/W" | 0000_0000h | 6.2.232/564
Video INO Input Select Register

4004_83A8 (IOMUXC_VIDEO_INO_IPP_IND_FID_SELECT_INPUT) 32 R/W | 0000_0000h | 6.2.233/565
Video PIXCLK Input Select Register

4004_83AC |(IOMUXC_VIDEO_INO_IPP_IND_PIX_CLK_SELECT_INPU 32 R/W | 0000_0000h | 6.2.234/566
)

6.2.1 Software MUX Pad Control Register 0 (IOMUXC_PTAG®G)

Address: 4004_8000h base + 0h offset = 4004_8000h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

VF\; Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\‘, Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTAG field descriptions

Field Description

31-23 This field is reserved.

Reserved

22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA6.

MUX_MODE

NOTE: Pad PTAG6 is involved in Daisy Chain.
* Config CCM_ENET_EXT_CLK_SELECT_INPUT for mode ALT2.

000 Select mux mode: ALTO mux port: GPIO[0] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMII_CLKOUT of instance: ccm.

010 Select mux mode: ALT2 mux port: RMII_CLKIN of instance: ccm. Used as MACO-TXCLK when
MACO-MII is enabled.

100 Select mux mode: ALT4 mux port: TCON[11] of instance: tcon1.
111 Select mux mode: ALT7 mux port: DATA_OUT[20] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTAB.
SPEED

00 Low (50 MHz)
01 medium (100MHz)
10 medium (100MHz)
11 high (200MHz)

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAG field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTAG.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTAG.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTAG.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA6.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTAG.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTAG.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA6.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA6.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA6.
IBE

0 Disabled
1 Enabled
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6.2.2 Software MUX Pad Control Register 1 IOMUXC_PTAS)

Address: 4004_8000h base + 4h offset = 4004_8004h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 1 1 0 1
IOMUXC_PTAS field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTAS.
MUX_MODE

NOTE: Pad PTAS8 is involved in Daisy Chain.
» Config Register OMUXC_MLB_TOP_MLBCLK_IN_SELECT_INPUT for mode ALT7.

000 Select mux mode: ALTO mux port: GPIO[1] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TCLK of instance: debug.

100 Select mux mode: ALT4 mux port: DATA_OUTI[18] of instance: tconO.
111 Select mux mode: ALT7 mux port: MLBCLK of instance: mlb_top.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTAS.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTAS.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTAS8.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTAS.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTAS.
DSE

000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAS field descriptions (continued)

Field Description

010
011
100
101
110
111

75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
25 Ohm

20 Ohm (34 Ohm if pad is DDR)

54
PUS
00 100 kOhm Pull Down

01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up

Pull Up / Down Config Field. Select one of the following values for pad: PTAS8.

3 Pull / Keep Enable Field. Select one of the following values for pad: PTAS.

PKE
0 Pull/Keeper Disabled

1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTAS.
PUE
0 Keeper enable

1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTAS.

OBE
0 Disabled

1 Enabled

0 Input Buffer Enable Field. Select one of the following values for pad: PTAS.

IBE
0 Disabled

1 Enabled

6.2.3 Software MUX Pad Control Register 2 (IOMUXC_PTA9)

Address: 4004_8000h base + 8h offset = 4004_8008h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0| O 1 1 0 1 1 0 1
IOMUXC_PTAQ9 field descriptions
Field Description
31-23 This field is reserved.
Reserved
Table continues on the next page...
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IOMUXC_PTAQ9 field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTA9.
MUX_MODE

NOTE: Pad PTAQ9 is involved in Daisy Chain.
¢ Config Register OMUXC_CCM_ENET_EXT_CLK_SELECT_INPUT for mode ALTS3.

000 Select mux mode: ALTO mux port: GPIO[2] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: TDI of instance: debug.
010 Select mux mode: ALT2 mux port: RMII_CLKOUT of instance: ccm.

011 Select mux mode: ALT3 mux port: RMII_CLKIN of instance: ccm. Used as MACO-TXCLK when
MACO-MII is enabled.

100 Select mux mode: ALT4 mux port: DATA_OUT[19] of instance: tconO.
110 Select mux mode: ALT6 mux port: IPP_WDOG_CA5_CM4_B of instance: wdog_glue.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTA9.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTA9.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTA9.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA9.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTA9.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA9.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAQ9 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA9.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA9.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA9.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA9.
IBE
0 Disabled
1 Enabled

6.2.4 Software MUX Pad Control Register 3 (IOMUXC_PTA10)

Address: 4004_8000h base + Ch offset = 4004_800Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 1 1 o o o o | o0 1 1 o 0 o0 o0 0
IOMUXC_PTA10 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTA10.
MUX_MODE

NOTE: Pad PTA10 is involved in Daisy Chain.
¢ Config Register OMUXC_CCM_AUD_EXT_CLK_SELECT_INPUT for mode ALT2.
¢ Config Register OMUXC_CCM_ENET_TS_CLK_SELECT_INPUT for mode ALT6.
¢ Config Register OMUXC_MLB_TOP_MLBSIG_IN_SELECT_INPUT for mode ALT7.

000 Select mux mode: ALTO mux port: GPIO[3] of instance: rgpioc.

001
010
100
110
111

Select mux mode
Select mux mode
Select mux mode
Select mux mode
Select mux mode

: ALT1 mux port: TDO of instance: debug.

1 ALT2 mux port: EXT_AUDIO_MCLK of instance: ccm.
: ALT4 mux port: DATA_OUT[10] of instance: tconO.

: ALT6 mux port: ENET_TS_CLKIN of instance: ccm.

1 ALT7 mux port: MLBSIGNAL of instance: mib_top.

Table continues on the next page...
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IOMUXC_PTAA10 field descriptions (continued)

Field Description
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA10.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTA10.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTA10.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA10.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA10.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA10.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTA10.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTA10.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTA10.
OBE
0 Disabled

1 Enabled

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAA10 field descriptions (continued)

Field Description
0 Input Buffer Enable Field. Select one of the following values for pad: PTA10.
IBE

0 Disabled
1 Enabled

6.2.5 Software MUX Pad Control Register 4 IOMUXC_PTA11)

Address: 4004_8000h base + 10h offset = 4004_8010h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
vl?/ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Rest 0 0 o0 0 0 0 O 0| o0 1 1 0 1 1 0 1
IOMUXC_PTAT11 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTA11.
MUX_MODE
NOTE: Pad PTA11 is involved in Daisy Chain.
* Config Register OMUXC_MLB_TOP_MLBDAT_IN_SELECT_INPUT for mode ALT7.
000 Select mux mode: ALTO mux port: GPIO[4] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: TMS of instance: debug.
100 Select mux mode: ALT4 mux port: DATA_OUT[11] of instance: tconO.
111 Select mux mode: ALT7 mux port: MLBDATA of instance: mlb_top.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA11.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA11.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA11.
ODE
0 Outputis CMOS
1 Output is open drain
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IOMUXC_PTA11 field descriptions (continued)

Field Description
9 Hysteresis Enable Field. Select one of the following values for pad: PTA11.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTA11.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA11.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA11.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA11.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA11.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA11.
IBE
0 Disabled
1 Enabled
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6.2.6 Software MUX Pad Control Register 5 (IOMUXC_PTA12)

Address: 4004_8000h base + 14h offset = 4004_8014h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTA12 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA12.
MUX_MODE

NOTE: Pad PTA12 s involved in Daisy Chain.
¢ Config Register OMUXC_CCM_AUD_EXT_CLK_SELECT_INPUT for mode ALT2.
¢ Config Register OMUXC_I2C0_IPP_SCL_IND_SELECT_INPUT for mode ALT7.

000 Select mux mode: ALTO mux port: GPIO[5] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TRACECK of instance: platform.

010 Select mux mode: ALT2 mux port: EXT_AUDIO_MCLK of instance: ccm.
110 Select mux mode: ALT6 mux port: DATA[13] of instance: video_in0.

111 Select mux mode: ALT7 mux port: SCL of instance: i2¢c0.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTA12.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTA12.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTA12.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA12.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA12.
DSE
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IOMUXC_PTA12 field descriptions (continued)

Field Description
000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)

010 75 Ohm (120 Ohm if pad is DDR)

011 50 Ohm (80 Ohm if pad is DDR)

100 37 Ohm (60 Ohm if pad is DDR)

101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA12.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTA12.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTA12.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTA12.
OBE
0 Disabled

1 Enabled

0 Input Buffer Enable Field. Select one of the following values for pad: PTA12.
IBE

0 Disabled
1 Enabled

6.2.7 Software MUX Pad Control Register 6 (IOMUXC_PTA16)

Address: 4004_8000h base + 18h offset = 4004_8018h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTA16 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTA16.
MUX_MODE
NOTE: Pad PTA16 is involved in Daisy Chain.
¢ Config Register OMUXC_I2C0_IPP_SDA_IND_SELECT_INPUT for mode ALT7.
* Config Register IOMUXC_SAI2_IPP_IND_SAI_TXBCLK_SELECT_INPUT for mode ALT5.
000 Select mux mode: ALTO mux port: GPIO[6] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TRACEDIO0] of instance: platform.
010 Select mux mode: ALT2 mux port: VBUS_EN_OTG of instance: usb.
011 Select mux mode: ALT3 mux port: ADC1SEOQ of instance: adc1_da.
100 Select mux mode: ALT4 mux port: LCD29 of instance: Icd_64f6b.
101  Select mux mode: ALT5 mux port: TX_BCLK of instance: sai2.
110 Select mux mode: ALT6 mux port: DATA[14] of instance: video_in0.
111 Select mux mode: ALT7 mux port: SDA of instance: i2¢c0.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA16.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA16.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA16.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA16.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA16.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA16.
PUS

00 100 kOhm Pull Down
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IOMUXC_PTA16 field descriptions (continued)

Field Description
01 47 kOhm Pull Up

10 100 kOhm Pull Up

11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTA16.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTA16.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTA16.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA16.
IBE
0 Disabled
1 Enabled

6.2.8 Software MUX Pad Control Register 7 (IOMUXC_PTA17)

Address: 4004_8000h base + 1Ch offset = 4004_801Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
v'?, Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTAA17 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTA17.
MUX_MODE

NOTE: Pad PTA17 is involved in Daisy Chain.
¢ Config Register OMUXC_I2C1_IPP_SCL_IND_SELECT_INPUT for mode ALT7.

000 Select mux mode: ALTO mux port: GPIO[7] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TRACED[1] of instance: platform.
010 Select mux mode: ALT2 mux port: VBUS_OC_OTG of instance: usb.
011 Select mux mode: ALT3 mux port: ADC1SE1 of instance: adc1_da.
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAA17 field descriptions (continued)

Field Description
100 Select mux mode: ALT4 mux port: LCD30 of instance: Icd_64f6b.
101 Select mux mode: ALT5 mux port: USBO_SOF_PULSE of instance: usb.
110 Select mux mode: ALT6 mux port: DATA[15] of instance: video_in0.
111 Select mux mode: ALT7 mux port: SCL of instance: i2c1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA17.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA17.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA17.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA17.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA17.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA17.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA17.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA17.
PUE

0 Keeper enable
1 Pull enable
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IOMUXC_PTAA17 field descriptions (continued)

Field Description
1 Output Buffer Enable Field. Select one of the following values for pad: PTA17.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA17.
IBE
0 Disabled
1 Enabled

6.2.9 Software MUX Pad Control Register 8 IOMUXC_PTA18)

Address: 4004_8000h base + 20h offset = 4004_8020h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTA18 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTA18.
MUX_MODE
NOTE: Pad PTA18 s involved in Daisy Chain.
* Config Register OMUXC_FLEXTIMER1_IPP_IND_FTM_PHA_SELECT_INPUT for mode ALT3.
* Config Register IOMUXC_I2C1_IPP_SDA_IND_SELECT_INPUT for mode ALT7.
000 Select mux mode: ALTO mux port: GPIO[8] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: TRACED|2] of instance: platform.
010 Select mux mode: ALT2 mux port: ADCOSEQO of instance: adc0_da.
011  Select mux mode: ALT3 mux port: QD_PHA of instance: flextimer1.
100 Select mux mode: ALT4 mux port: LCD31 of instance: Icd_64f6b.
101 Select mux mode: ALT5 mux port: TX_DATA of instance: sai2.
110 Select mux mode: ALT6 mux port: DATA[16] of instance: video_in0.
111 Select mux mode: ALT7 mux port: SDA of instance: i2c1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA18.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTA18 field descriptions (continued)

Field Description
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA18.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA18.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA18.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA18.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA18.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA18.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA18.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA18.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA18.
IBE

0 Disabled
1 Enabled
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6.2.10 Software MUX Pad Control Register 9 (IOMUXC_PTA19)

Address: 4004_8000h base + 24h offset = 4004_8024h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE

Reset 0 0 0 0 0 0 0

IOMUXC_PTA19 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTA19.
MUX_MODE
NOTE: Pad PTA19 is involved in Daisy Chain.
» Config Register IOMUXC_FLEXTIMER1_IPP_IND_FTM_PHB_SELECT_INPUT for mode ALT3.
» Config Register IOMUXC_SAI2_IPP_IND_SAI_TXSYNC_SELECT_INPUT for mode ALT5.
000 Select mux mode: ALTO mux port: GPIO[9] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TRACEDI3] of instance: platform.
010 Select mux mode: ALT2 mux port: ADCOSE1 of instance: adc0_da.
011  Select mux mode: ALT3 mux port: QD_PHB of instance: flextimer1.
100 Select mux mode: ALT4 mux port: LCD32 of instance: Icd_64f6b.
101  Select mux mode: ALT5 mux port: TX_SYNC of instance: sai2.
110 Select mux mode: ALT6 mux port: DATA[17] of instance: video_in0.
111 Select mux mode: ALT7 mux port: QSCK_A of instance: quadspif.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA19.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA19.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA19.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA19.
HYS
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTA19 field descriptions (continued)

Field

Description

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTA19.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

Pull Up / Down Config Field. Select one of the following values for pad: PTA19.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTA19.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTA19.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTA19.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTA19.

0 Disabled
1 Enabled

6.2.11 Software MUX Pad Control Register 10 (IOMUXC_PTA20)

Address: 4004_800

Oh base + 28h offset = 4004_8028h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\‘/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0

VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTAZ20 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA20.
MUX_MODE

NOTE: Pad PTAZ20 is involved in Daisy Chain.
* Config Register IOMUXC_SCI_FLX3_IPP_IND_SCI_TX_SELECT_INPUT for mode ALT6.

000 Select mux mode: ALTO mux port: GPIO[10] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TRACED[4] of instance: platform.
100 Select mux mode: ALT4 mux port: LCD33 of instance: Icd_64f6b.
110 Select mux mode: ALT6 mux port: TX of instance: sci_fIx3.

111 Select mux mode: ALT7 mux port: TCON[1] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTA20.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTA20.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTA20.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA20.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA20.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA20.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up
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IOMUXC_PTAZ20 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA20.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA20.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA20.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA20.
IBE
0 Disabled
1 Enabled

6.2.12 Software MUX Pad Control Register 11 (IOMUXC_PTA21)

Address: 4004_8000h base + 2Ch offset = 4004_802Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTAZ21 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA21.
MUX_MODE

NOTE: Pad PTA21 is involved in Daisy Chain.
* Config Register IOMUXC_SAI2_IPP_IND_SAI_RXBCLK_SELECT_INPUT for mode ALT5.
» Config Register IOMUXC_SCI_FLX3_IPP_IND_SCI_RX_SELECT_INPUT for mode ALT®.

000 Select mux mode: ALTO mux port: GPIO[11] of instance: rgpioc. Also, RXCLK for MACO is enabled

in this mux mode so ensure obe is disabled if this pin is used for MACO-MII instead of GPIO.
Select mux mode: ALT1 mux port: TRACED[5] of instance: platform.

Select mux mode: ALT5 mux port: RX_BCLK of instance: sai2.

Select mux mode: ALT6 mux port: RX of instance: sci_fIx3.

Select mux mode: ALT7 mux port: TCON[2] of instance: tcon1.

001
101
110
111
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IOMUXC_PTAZ21 field descriptions (continued)

Field Description
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA21.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTA21.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTA21.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA21.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA21.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA21.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTA21.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTA21.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTA21.
OBE
0 Disabled

1 Enabled
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAZ21 field descriptions (continued)

Field Description
0 Input Buffer Enable Field. Select one of the following values for pad: PTA21.
IBE

0 Disabled
1 Enabled

6.2.13 Software MUX Pad Control Register 12 (IOMUXC_PTA22)

Address: 4004_8000h base + 30h offset = 4004_8030h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
vl?/ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTAZ22 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA22.
MUX_MODE
NOTE: Pad PTA22 is involved in Daisy Chain.
* Config Register IOMUXC_I2C2_IPP_SCL_IND_SELECT_INPUT for mode ALT6.
» Config Register IOMUXC_SAI2_IPP_IND_SAI_RXDATA_0_SELECT_INPUT for mode ALTS.
000 Select mux mode: ALTO mux port: GPIO[12] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: TRACED]|6] of instance: platform.
101 Select mux mode: ALT5 mux port: RX_DATA of instance: sai2.
110 Select mux mode: ALT6 mux port: SCL of instance: i2c2.
111 Select mux mode: ALT7 mux port: TCON[O] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA22.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA22.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
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IOMUXC_PTAZ22 field descriptions (continued)

Field Description
10 Open Drain Enable Field. Select one of the following values for pad: PTA22.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA22.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA22.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA22.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA22.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA22.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA22.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA22.
IBE
0 Disabled
1 Enabled
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6.2.14 Software MUX Pad Control Register 13 (IOMUXC_PTA23)

Address: 4004_8000h base + 34h offset = 4004_8034h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTAZ23 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA23.
MUX_MODE

NOTE: Pad PTA23 is involved in Daisy Chain.
» Config Register IOMUXC_I2C2_IPP_SDA_IND_SELECT_INPUT for mode ALT6.
» Config Register OMUXC_SAI2_IPP_IND_SAI_RXSYNC_SELECT_INPUT for mode ALT5.

000 Select mux mode: ALTO mux port: GPIO[13] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TRACEDI7] of instance: platform.
101 Select mux mode: ALT5 mux port: RX_SYNC of instance: sai2.

110 Select mux mode: ALT6 mux port: SDA of instance: i2c2.

111 Select mux mode: ALT7 mux port: TCON[3] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTA23.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTA23.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTA23.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA23.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA23.
DSE

Table continues on the next page...
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IOMUXC_PTAZ23 field descriptions (continued)

Field Description
000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)

010 75 Ohm (120 Ohm if pad is DDR)

011 50 Ohm (80 Ohm if pad is DDR)

100 37 Ohm (60 Ohm if pad is DDR)

101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA23.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTA23.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTA23.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTA23.
OBE
0 Disabled

1 Enabled

0 Input Buffer Enable Field. Select one of the following values for pad: PTA23.
IBE

0 Disabled
1 Enabled

6.2.15 Software MUX Pad Control Register 14 (IOMUXC_PTA24)

Address: 4004_8000h base + 38h offset = 4004_8038h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTAZ24 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTA24.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[14] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TRACED[8] of instance: platform.
010 Select mux mode: ALT2 mux port: VBUS_EN of instance: usb.
101 Select mux mode: ALT5 mux port: CLK of instance: esdhc1.
110 Select mux mode: ALT6 mux port: TCON[4] of instance: tcon1.
111 Select mux mode: ALT7 mux port: PAD_CTRL of instance: ddr_test_logic.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA24.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA24.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA24.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA24.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA24.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA24.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA24.
PKE
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IOMUXC_PTAZ24 field descriptions (continued)

Field Description
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA24.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA24.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA24.
IBE
0 Disabled
1 Enabled

6.2.16 Software MUX Pad Control Register 15 (IOMUXC_PTA25)

Address: 4004_8000h base + 3Ch offset = 4004_803Ch

Bit
R
W

Reset 0 0 0 0 0 0 0

31 30 29 28 27 26 25 22 21

MUX_MODE
o/ o o o o o o0 0 0

20 19 18 17

Reserved Reserved

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTAZ25 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA25.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[15] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: TRACED|9] of instance: platform.
010 Select mux mode: ALT2 mux port: VBUS_OC of instance: usb.
101  Select mux mode: ALT5 mux port: CMD of instance: esdhc1.
110 Select mux mode: ALT6 mux port: TCON[5] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA25.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAZ25 field descriptions (continued)

Field Description
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA25.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA25.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA25.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA25.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA25.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA25.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA25.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA25.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA25.
IBE

0 Disabled
1 Enabled
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6.2.17 Software MUX Pad Control Register 16 (IOMUXC_PTA26)

Address: 4004_8000h base + 40h offset = 4004_8040h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTAZ26 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA26.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[16] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TRACED[10] of instance: platform.
010 Select mux mode: ALT2 mux port: TX_BCLK of instance: sai3.
101  Select mux mode: ALT5 mux port: DATO of instance: esdhc1.
110 Select mux mode: ALT6 mux port: TCON[6] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA26.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA26.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA26.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA26.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA26.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
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IOMUXC_PTAZ26 field descriptions (continued)

Field

Description

011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

54
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTA26.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTA26.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTA26.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTA26.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTA26.

0 Disabled
1 Enabled

6.2.18 Software MUX Pad Control Register 17 (IOMUXC_PTA27)

Address: 4004_8000h base + 44h offset = 4004_8044h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset O 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTAZ27 field descriptions
Field Description
31-23 This field is reserved.
Reserved
Table continues on the next page...
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IOMUXC_PTAZ27 field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTA27.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[17] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TRACED[11] of instance: platform.
010 Select mux mode: ALT2 mux port: RX_BCLK of instance: sai3.
101  Select mux mode: ALT5 mux port: DAT1 of instance: esdhci.
110 Select mux mode: ALT6 mux port: TCON[7] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA27.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA27.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA27.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA27.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTA27.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA27.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA27.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
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IOMUXC_PTAZ27 field descriptions (continued)

Field Description
2 Pull / Keep Select Field. Select one of the following values for pad: PTA27.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA27.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA27.
IBE

0 Disabled
1 Enabled

6.2.19 Software MUX Pad Control Register 18 (IOMUXC_PTA28)

Address: 4004_8000h base + 48h offset = 4004_8048h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTAZ28 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTA28.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[18] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TRACEDI[12] of instance: platform.
010 Select mux mode: ALT2 mux port: RX_DATA of instance: sai3.
011 Select mux mode: ALT3 mux port: MAC1_TMRO of instance: enet_swiahb.
100 Select mux mode: ALT4 mux port: TX of instance: sci_flx4.
101  Select mux mode: ALT5 mux port: DAT2 of instance: esdhc1.
110 Select mux mode: ALT6 mux port: TCON[8] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA28.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
Table continues on the next page...
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IOMUXC_PTAZ28 field descriptions (continued)

Field Description
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTA28.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTA28.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA28.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA28.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA28.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA28.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA28.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA28.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA28.
IBE
0 Disabled
1 Enabled
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6.2.20 Software MUX Pad Control Register 19 (IOMUXC_PTA29)

Address: 4004_8000h base + 4Ch offset = 4004_804Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTAZ29 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTA29.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[19] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TRACED[13] of instance: platform.
010 Select mux mode: ALT2 mux port: TX_DATA of instance: sai3.
011 Select mux mode: ALT3 mux port: MAC1_TMR1 of instance: enet_swiahb.
100 Select mux mode: ALT4 mux port: RX of instance: sci_flx4.
101 Select mux mode: ALT5 mux port: DAT3 of instance: esdhc1.
110 Select mux mode: ALT6 mux port: TCON[9] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA29.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA29.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA29.
ODE
0 Output is CMOS
1 OQutput is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTA29.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA29.
DSE
000 output driver disabled;
Table continues on the next page...
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IOMUXC_PTAZ29 field descriptions (continued)

Field Description
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA29.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA29.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA29.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA29.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA29.
IBE
0 Disabled
1 Enabled

6.2.21 Software MUX Pad Control Register 20 (IOMUXC_PTA30)

Address: 4004_8000h base + 50h offset = 4004_8050h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

VF\; Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

Vybrid Reference Manual, Rev. 5, 06/2014

252 Freescale Semiconductor, Inc.




g |

4
Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAS3O0 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTA30.
MUX_MODE
NOTE: Pad PTA30 is involved in Daisy Chain.
* Config Register IOMUXC_SCI_FLX3_IPP_IND_SCI_TX_SELECT_INPUT for mode ALT7.
000 Select mux mode: ALTO mux port: GPIO[20] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TRACED[14] of instance: platform.
010 Select mux mode: ALT2 mux port: RX_SYNC of instance: sai3.
011  Select mux mode: ALT3 mux port: MAC1_TMR2 of instance: enet_swiahb.
100 Select mux mode: ALT4 mux port: RTS of instance: sci_flx4.
101 Select mux mode: ALT5 mux port: SCL of instance: i2c3.
111 Select mux mode: ALT7 mux port: TX of instance: sci_fIx3.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTA30.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTA30.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTA30.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTAS30.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTA30.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTAS30.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up
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IOMUXC_PTAB3O field descriptions (continued)

Field Description
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA30.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA30.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA30.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTAS0.
IBE
0 Disabled
1 Enabled

6.2.22 Software MUX Pad Control Register 21 (IOMUXC_PTA31)

Address: 4004_8000h base + 54h offset = 4004_8054h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTA31 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTA31.
MUX_MODE

NOTE: Pad PTAS31 is involved in Daisy Chain.
» Config Register IOMUXC_SCI_FLX3_IPP_IND_SCI_RX_SELECT_INPUT for mode ALT7.

000
001
010
100

Select mux mode: ALTO mux port: GPIO[21] of instance: rgpioc.
Select mux mode: ALT1 mux port: TRACEDI[15] of instance: platform.
Select mux mode: ALT2 mux port: TX_SYNC of instance: sai3.
Select mux mode: ALT4 mux port: CTS of instance: sci_flx4.
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTAB31 field descriptions (continued)

Field Description

101 Select mux mode: ALT5 mux port: SDA of instance: i2c3.
111 Select mux mode: ALT7 mux port: RX of instance: sci_fIx3.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTA31.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTA31.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTAS31.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTA31.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTA31.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTA31.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTA31.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTA31.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTA31.
OBE
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IOMUXC_PTAB31 field descriptions (continued)

Field Description
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTA31.
o 0 Disabled
1 Enabled

6.2.23 Software MUX Pad Control Register 22 (IOMUXC_PTBO)

Address: 4004_8000h base + 58h offset = 4004_8058h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
vl\q/ SPEED HYS PKE | PUE | OBE | IBE

Reset 0 0 0 0 0 0 0

14

Reserved

IOMUXC_PTBO field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTBO.
MUX_MODE
NOTE: Pad PTBO is involved in Daisy Chain.
* Config Register IOMUXC_SAI2_IPP_IND_SAI_RXBCLK_SELECT_INPUT for mode ALT5.

000 Select mux mode: ALTO mux port: GPIO[22] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: CH[O] of instance: flextimerO.
010 Select mux mode: ALT2 mux port: ADCOSE?2 of instance: adc0_da.
011 Select mux mode: ALT3 mux port: TRACECTL of instance: platform.
100 Select mux mode: ALT4 mux port: LCD34 of instance: Icd_64f6b.
101 Select mux mode: ALT5 mux port: RX_BCLK of instance: sai2.
110 Select mux mode: ALT6 mux port: DATA[18] of instance: video_in0.
111 Select mux mode: ALT7 mux port: QPCSO_A of instance: quadspii.

19-14 This field is reserved.

Reserved

13-12 Speed Field. Select one of the following values for pad: PTBO.

SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTBO field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTBO.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTBO.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTBO.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTBO.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTBO.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTBO.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTBO.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTBO.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTBO.
IBE

0 Disabled
1 Enabled
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6.2.24 Software MUX Pad Control Register 23 (IOMUXC_PTB1)

Address: 4004_8000h base + 5Ch offset = 4004_805Ch

Bit 31 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTBH1 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTB1.
MUX_MODE
NOTE: Pad PTBH1 is involved in Daisy Chain.
* Config Register IOMUXC_SAI2_IPP_IND_SAI_RXDATA_0_SELECT_INPUT for mode ALTS5.
000 Select mux mode: ALTO mux port: GPIO[23] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: CH[1] of instance: flextimerO.
010 Select mux mode: ALT2 mux port: ADCOSES3 of instance: adc0_da.
011  Select mux mode: ALT3 mux port: RCON3O0 of instance: src.
100 Select mux mode: ALT4 mux port: LCD35 of instance: Icd_64f6b.
101 Select mux mode: ALT5 mux port: RX_DATA of instance: sai2.
110 Select mux mode: ALT6 mux port: DATA[19] of instance: video_in0.
111 Select mux mode: ALT7 mux port: QSPI_IO3_A of instance: quadspii.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB1.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB1.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB1.
ODE
0 Output is CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTB1.
HYS
0 CMOS input
1 Schmitt trigger input
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB1 field descriptions (continued)

Field Description
8-6 Drive Strength Field. Select one of the following values for pad: PTB1.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB1.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB1.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB1.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB1.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB1.
IBE
0 Disabled
1 Enabled

6.2.25 Software MUX Pad Control Register 24 (IOMUXC_PTB2)

Address: 4004_8000h base + 60h offset = 4004_8060h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0

VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTB2 field descriptions

Description

Field

31-23
Reserved

22-20
MUX_MODE

This field is reserved.

MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTB2.

NOTE: Pad PTB2 is involved in Daisy Chain.
» Config Register IOMUXC_SAI2_IPP_IND_SAI_RXSYNC_SELECT_INPUT for mode ALTS5.

000
001
010
011
100
101
110
111

Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:

ALTO mux port:
ALT1 mux port:
ALT2 mux port:
ALT3 mux port:
ALT4 mux port:
ALT5 mux port:
ALT6 mux port:
ALT7 mux port:

GPIO[24] of instance: rgpioc.

CHI2] of instance: flextimerO.
ADC1SE2 of instance: adc1_da.
RCONS31 of instance: src.

LCD36 of instance: lcd_64f6b.
RX_SYNC of instance: sai2.
DATA[20] of instance: video_in0.
QSPI_IO2_A of instance: quadspif.

19-14
Reserved
13-12
SPEED

This field is reserved.

Speed Field. Select one of the following values for pad: PTB2.

00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB2.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

Open Drain Enable Field. Select one of the following values for pad: PTB2.

10
ODE
0 Output is CMOS

1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB2.
HYS
0 CMOS input

1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTB2.

000
001
010
011
100
101

output driver disabled;

150 Ohm (240 Ohm if pad is DDR)
75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

Pull Up / Down Config Field. Select one of the following values for pad: PTB2.

54
PUS
00

01

100 kOhm Pull Down
47 kOhm Pull Up
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB2 field descriptions (continued)

Field Description

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTB2.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTB2.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTB2.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB2.
IBE
0 Disabled
1 Enabled

6.2.26 Software MUX Pad Control Register 25 (IOMUXC_PTB3)

Address: 4004_8000h base + 64h offset = 4004_8064h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTB3 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTBS3.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[25] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: CH[3] of instance: flextimerO.

010 Select mux mode: ALT2 mux port: ADC1SES3 of instance: adc1_da.
011  Select mux mode: ALT3 mux port: EXTRIG of instance: pdb.

100 Select mux mode: ALT4 mux port: LCD37 of instance: Icd_64f6b.

110 Select mux mode: ALT6 mux port: DATA[21] of instance: video_inO.
111 Select mux mode: ALT7 mux port: QSPI_IO1_A of instance: quadspii.
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IOMUXC_PTBS3 field descriptions (continued)

Field Description
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB3.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTBS3.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB3.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB3.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB3.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB3.
PUS
00 100 kOhm Pull Down

01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTB3.
PKE
0 Pull/Keeper Disabled

1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTB3.
PUE
0 Keeper enable

1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTB3.
OBE
0 Disabled

1 Enabled
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTBS3 field descriptions (continued)

Field Description
0 Input Buffer Enable Field. Select one of the following values for pad: PTB3.
IBE

0 Disabled

1

Enabled

6.2.27 Software MUX Pad Control Register 26 (IOMUXC_PTB4)

Address: 4004_8000h base + 68h offset = 4004_8068h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTB4 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTB4.
MUX_MODE
NOTE: Pad PTB4 is involved in Daisy Chain.
» Config Register IOMUXC_SCI_FLX1_IPP_IND_SCI_TX_SELECT_INPUT for mode ALT2.
» Config Register IOMUXC_VIDEO_INO_IPP_IND_FID_SELECT_INPUT for mode ALT5.
000 Select mux mode: ALTO mux port: GPIO[26] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: CH[4] of instance: flextimerO.
010 Select mux mode: ALT2 mux port: TX of instance: sci_flx1.
011 Select mux mode: ALT3 mux port: ADCOSE4 of instance: adc0_da.
100 Select mux mode: ALT4 mux port: LCD38 of instance: Icd_64f6b.
101 Select mux mode: ALT5 mux port: VIU_FID of instance: video_inO.
110 Select mux mode: ALT6 mux port: DATA[22] of instance: video_in0.
111 Select mux mode: ALT7 mux port: QSPI_IO0_A of instance: quadspi1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB4.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB4.
SRE
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IOMUXC_PTBA4 field descriptions (continued)

Field Description
0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB4.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB4.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB4.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB4.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB4.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB4.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB4.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB4.
IBE
0 Disabled
1 Enabled
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6.2.28 Software MUX Pad Control Register 27 (IOMUXC_PTB5)

Address: 4004_8000h base + 6Ch offset = 4004_806Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTBS field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTB5.
MUX_MODE

NOTE: Pad PTBS is involved in Daisy Chain.
* Config Register IOMUXC_SCI_FLX1_IPP_IND_SCI_RX_SELECT_INPUT for mode ALT2.
» Config Register OMUXC_VIDEO_INO_IPP_IND_DE_SELECT_INPUT for mode ALTS.

000 Select mux mode: ALTO mux port: GPIO[27] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: CH[5] of instance: flextimerO.
010 Select mux mode: ALT2 mux port: RX of instance: sci_flx1.

011 Select mux mode: ALT3 mux port: ADC1SE4 of instance: adc1_da.
100 Select mux mode: ALT4 mux port: LCD39 of instance: Icd_64f6b.
101  Select mux mode: ALT5 mux port: VIU_DE of instance: video_inO.
110 Reserved

111 Select mux mode: ALT7 mux port: DQS_A of instance: quadspi1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTB5.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB5.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB5.
ODE
0 Output is CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB5.
HYS
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IOMUXC_PTBS field descriptions (continued)

Field Description

0 CMOS input

1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTBS5.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB5.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB5.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB5.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB5.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB5.
IBE
0 Disabled
1 Enabled

6.2.29 Software MUX Pad Control Register 28 (IOMUXC_PTB6)

Address: 4004_8000h base + 70h offset = 4004_8070h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\‘/ Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTBS6 field descriptions

Field

Description

31-23
Reserved

This field is reserved.

22-20
MUX_MODE

MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTB6.

NOTE: Pad PTB6 is involved in Daisy Chain.

» Config Register OMUXC_SCI_FLX2_IPP_IND_SCI_TX_SELECT_INPUT for mode ALT7.

000 Select mux mode: ALTO mux port: GPIO[28] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: CH[6] of instance: flextimerO.
010 Select mux mode: ALT2 mux port: RTS of instance: sci_flx1.

011  Select mux mode: ALT3 mux port: QPCS1_A of instance: quadspiO.
100 Select mux mode: ALT4 mux port: LCD40 of instance: Icd_64f6b.
101  Select mux mode: ALT5 mux port: FB_CLKOUT of instance: Ipcg0.
110 Select mux mode: ALT6 mux port: HSYNC of instance: video_in0.
111 Select mux mode: ALT7 mux port: TX of instance: sci_flx2.

19-14
Reserved

This field is reserved.

13-12
SPEED

Speed Field. Select one of the following values for pad: PTB6.

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTB6.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTB6.

0 Output is CMOS
1 Output is open drain

HYS

Hysteresis Enable Field. Select one of the following values for pad: PTB6.

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTB6.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

54
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTB6.

00 100 kOhm Pull Down
01 47 kOhm Pull Up
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IOMUXC_PTBS6 field descriptions (continued)

Field Description

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTB6.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTB6.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTB6.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB6.
IBE
0 Disabled
1 Enabled

6.2.30 Software MUX Pad Control Register 29 (IOMUXC_PTB?7)

Address: 4004_8000h base + 74h offset = 4004_8074h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTB?Y7 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTB7.
MUX_MODE

NOTE: Pad PTB7 is involved in Daisy Chain.
* Config Register IOMUXC_SCI_FLX1_IPP_IND_CTS_B_SELECT_INPUT for mode ALT2.
» Config Register OMUXC_SCI_FLX2_IPP_IND_SCI_RX_SELECT_INPUT for mode ALT7.

000 Select mux mode: ALTO mux port: GPIO[29] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: CH[7] of instance: flextimerO.
010 Select mux mode: ALT2 mux port: CTS of instance: sci_flx1.

011 Select mux mode: ALT3 mux port: QPCS1_B of instance: quadspiO.
100 Select mux mode: ALT4 mux port: LCD41 of instance: Icd_64f6b.
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTBY field descriptions (continued)

Field

Description

110 Select mux mode: ALT6 mux port: VSYNC of instance: video_inO.
111 Select mux mode: ALT7 mux port: RX of instance: sci_fIx2.

19-14
Reserved

This field is reserved.

13-12
SPEED

Speed Field. Select one of the following values for pad: PTB7.

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTB7.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTB7.

0 Outputis CMOS
1 Output is open drain

HYS

Hysteresis Enable Field. Select one of the following values for pad: PTB7.

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTB7.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

Pull Up / Down Config Field. Select one of the following values for pad: PTB7.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTB7.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTB7.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTB7.
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IOMUXC_PTBY field descriptions (continued)

Field Description
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB7.
o 0 Disabled
1 Enabled

6.2.31 Software MUX Pad Control Register 30 (IOMUXC_PTBS3)

Address: 4004_8000h base + 78h offset = 4004_8078h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0

VF\‘, Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTBS field descriptions

Field Description

31-23 This field is reserved.

Reserved

22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTBS.

MUX_MODE

NOTE: Pad PTB8 is involved in Daisy Chain.
» Config Register OMUXC_FLEXTIMER1_IPP_IND_FTM_CH_0_SELECT_INPUT for mode ALT1.
* Config Register OMUXC_FLEXTIMER1_IPP_IND_FTM_PHA_SELECT_INPUT for mode ALT3.
¢ Config Register OMUXC_VIDEO_INO_IPP_IND_DE_SELECT_INPUT for mode ALTS5.

000 Select mux mode: ALTO mux port: GPIO[30] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: CH[O] of instance: flextimer1.

011  Select mux mode: ALT3 mux port: QD_PHA of instance: flextimer1.
101 Select mux mode: ALT5 mux port: VIU_DE of instance: video_in0.
111 Select mux mode: ALT7 mux port: DATA_OUT[24] of instance: tcon1.

19-14 This field is reserved.
Reserved

13-12 Speed Field. Select one of the following values for pad: PTB8.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTBS.
SRE
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IOMUXC_PTBS field descriptions (continued)

Field Description
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB8.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTB8.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTBS.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB8.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTBS.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTBS.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB8.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTBS.
IBE

0 Disabled
1 Enabled
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6.2.32 Software MUX Pad Control Register 31 (IOMUXC_PTB9)

Address: 4004_8000h base + 7Ch offset = 4004_807Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTB9 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTB9.
MUX_MODE

NOTE: Pad PTB9 is involved in Daisy Chain.
» Config Register IOMUXC_FLEXTIMER1_IPP_IND_FTM_CH_1_SELECT_INPUT for mode ALT1.
* Config Register OMUXC_FLEXTIMER1_IPP_IND_FTM_PHB_SELECT_INPUT for mode ALT3.

000 Select mux mode: ALTO mux port: GPIO[31] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: CH[1] of instance: flextimer1.

011 Select mux mode: ALT3 mux port: QD_PHB of instance: flextimer1.
111 Select mux mode: ALT7 mux port: DATA_OUTI[25] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTB9.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB9.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB9.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB9.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTB9.
DSE

000 output driver disabled;
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTBS9 field descriptions (continued)

Field Description
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB9.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB9.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB9.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB9.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB9.
IBE
0 Disabled
1 Enabled

6.2.33 Software MUX Pad Control Register 32 (IOMUXC_PTB10)

Address: 4004_8000h base + 80h offset = 4004_8080h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

VF\; Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTB10 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTB10.
MUX_MODE
NOTE: Pad PTB10 is involved in Daisy Chain.
¢ Config Register OMUXC_CCM_ENET_TS_CLK_SELECT_INPUT for mode ALT7.
* Config Register OMUXC_VIDEO_INO_IPP_IND_DE_SELECT_INPUT for mode ALTS5.
000 Select mux mode: ALTO mux port: GPIO[32] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TX of instance: sci_flxO0.
100 Select mux mode: ALT4 mux port: TCON[4] of instance: tconO.
101 Select mux mode: ALT5 mux port: VIU_DE of instance: video_in0.
110 CKO1
111 Select mux mode: ALT7 mux port: ENET_TS_CLKIN of instance: ccm.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB10.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB10.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB10.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTB10.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB10.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB10.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB10 field descriptions (continued)

Field Description
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB10.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB10.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB10.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB10.
IBE
0 Disabled
1 Enabled

6.2.34 Software MUX Pad Control Register 33 (IOMUXC_PTB11)

Address: 4004_8000h base + 84h offset = 4004_8084h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTB11 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTB11.
MUX_MODE

NOTE: Pad PTB11 is involved in Daisy Chain.

» Config Register OMUXC_ENET_SWIAHB_IPP_IND_MACO_TIMER_O_SELECT_INPUT for mode

ALT7.

000
001
100
101

Select mux mode: ALTO mux port: GPIO[33] of instance: rgpioc.

Select mux mode: ALT1 mux port: RX of instance: sci_fIxO0.

Select mux mode: ALT4 mux port: TCON[5] of instance: tconQ.

Select mux mode: ALT5 mux port: SNVS_ALARM_OUT_B of instance: snvs_Ip_wrapper.
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IOMUXC_PTB11 field descriptions (continued)

Field Description
110 CKO2
111 Select mux mode: ALT7 mux port: MACO_TMRO of instance: enet_swiahb.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB11.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB11.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB11.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB11.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTB11.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB11.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB11.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB11.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB11.
OBE
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IOMUXC_PTB11 field descriptions (continued)

Field Description
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB11.
o 0 Disabled
1 Enabled

6.2.35 Software MUX Pad Control Register 34 (IOMUXC_PTB12)

Address: 4004_8000h base + 88h offset = 4004_8088h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
\2 Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
vF\‘/ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTB12 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTB12.
MUX_MODE
NOTE: Pad PTB12is involved in Daisy Chain.
* Config Register OMUXC_ENET_SWIAHB_IPP_IND_MACO_TIMER_1_SELECT_INPUT for mode
ALT7.
000 Select mux mode: ALTO mux port: GPIO[34] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RTS of instance: sci_fIx0.
011 Select mux mode: ALT3 mux port: CS5 of instance: dspi0.
100 Select mux mode: ALT4 mux port: TCON[6] of instance: tconO.
101 Select mux mode: ALT5 mux port: FB_AD[1] of instance: platform.
111 Select mux mode: ALT7 mux port: MACO_TMR1 of instance: enet_swiahb.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB12.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB12.
SRE
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IOMUXC_PTB12 field descriptions (continued)

Field Description
0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB12.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB12.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB12.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB12.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB12.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB12.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB12.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB12.
IBE
0 Disabled
1 Enabled
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6.2.36 Software MUX Pad Control Register 35 (IOMUXC_PTB13)

Address: 4004_8000h base + 8Ch offset = 4004_808Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTB13 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTB13.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[35] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: CTS of instance: sci_fIx0.
011 Select mux mode: ALT3 mux port: CS4 of instance: dspi0.
100 Select mux mode: ALT4 mux port: TCON[7] of instance: tconO.
101  Select mux mode: ALT5 mux port: FB_AD[0] of instance: platform.
110 Select mux mode: ALT6 mux port: TRACECTL of instance: platform.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB13.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB13.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB13.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTB13.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB13.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
Table continues on the next page...
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IOMUXC_PTB13 field descriptions (continued)

Description

Field

010
011
100
101

75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
110 25 0hm

111 20 Ohm (34 Ohm if pad is DDR)

Pull Up / Down Config Field. Select one of the following values for pad: PTB13.

54
PUS
00 100 kOhm Pull Down

01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTB13.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTB13.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTB13.

OBE
0 Disabled

1 Enabled

0 Input Buffer Enable Field. Select one of the following values for pad: PTB13.
IBE

0 Disabled
1 Enabled

6.2.37 Software MUX Pad Control Register 36 (IOMUXC_PTB14)

Address: 4004_8000h base + 90h offset = 4004_8090h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bt 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTB14 field descriptions

Field

Description

31-23
Reserved

This field is reserved.
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IOMUXC_PTB14 field descriptions (continued)

Field

Description

22-20
MUX_MODE

MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTB14.

NOTE: Pad PTB14 is involved in Daisy Chain.
* Config Register OMUXC_I2C0_IPP_SCL_IND_SELECT_INPUT for mode ALT2.

000
001
010

Select mux mode: ALTO mux port: GPIO[36] of instance: rgpioc.
Select mux mode: ALT1 mux port: RXD of instance: canO.

Select mux mode: ALT2 mux port: SCL of instance: i2c0.

100 Select mux mode: ALT4 mux port: TCON[8] of instance: tconO.

111 Select mux mode: ALT7 mux port: DATA_OUTI1] of instance: tcon1.

19-14
Reserved

This field is reserved.

13-12
SPEED

Speed Field. Select one of the following values for pad: PTB14.

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTB14.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTB14.

0 Outputis CMOS
1 Output is open drain

HYS

Hysteresis Enable Field. Select one of the following values for pad: PTB14.

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTB14.

000
001
010
011
100
101

output driver disabled;

150 Ohm (240 Ohm if pad is DDR)
75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

Pull Up / Down Config Field. Select one of the following values for pad: PTB14.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTB14.
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IOMUXC_PTB14 field descriptions (continued)

Field Description
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB14.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB14.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB14.
IBE
0 Disabled
1 Enabled

6.2.38 Software MUX Pad Control Register 37 (IOMUXC_PTB15)

Address: 4004_8000h base + 94h offset = 4004_8094h

Bit
R
W

Reset 0 0 0 0 0 0 0

31 30 29 28 27 26 25 22 21

MUX_MODE Reserved
o/ o o o o o o0 0 0

20 19 18 17

Reserved

Bit 13 10 9 8 | 7 6 5 4 3 2 1 0
VF\; SPEED HYS PKE | PUE | OBE | IBE

Reset 0 0 0 0 0 0 0

15 14

Reserved

IOMUXC_PTB15 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTB15.
MUX_MODE
NOTE: Pad PTB15 is involved in Daisy Chain.
» Config Register IOMUXC_I2C0_IPP_SDA_IND_SELECT_INPUT for mode ALT2.
» Config Register IOMUXC_VIDEO_INO_IPP_IND_PIX_CLK_SELECT_INPUT for mode ALT7.
000 Select mux mode: ALTO mux port: GPIO[37] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TXD of instance: can0.
010 Select mux mode: ALT2 mux port: SDA of instance: i2c0.
100 Select mux mode: ALT4 mux port: TCON[9] of instance: tconO.
111 Select mux mode: ALT7 mux port: PIX_CLK of instance: video_in0.
19-14 This field is reserved.
Reserved
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB15 field descriptions (continued)

Field

Description

13-12
SPEED

Speed Field. Select one of the following values for pad: PTB15.

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTB15.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTB15.

0 Outputis CMOS
1 OQutput is open drain

HYS

Hysteresis Enable Field. Select one of the following values for pad: PTB15.

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTB15.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTB15.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTB15.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTB15.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTB15.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTB15.
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IOMUXC_PTB15 field descriptions (continued)

Field

Description

0 Disabled
1 Enabled

6.2.39 Software MUX Pad Control Register 38 (IOMUXC_PTB16)

Address: 4004_8000h base + 98h offset = 4004_8098h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0
IOMUXC_PTB16 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTB16.
MUX_MODE
NOTE: Pad PTB16 is involved in Daisy Chain.
* Config Register IOMUXC_I2C1_IPP_SCL_IND_SELECT_INPUT for mode ALT2.
000 Select mux mode: ALTO mux port: GPIO[38] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: RXD of instance: can1.
010 Select mux mode: ALT2 mux port: SCL of instance: i2c1.
100 Select mux mode: ALT4 mux port: TCON[10] of instance: tconO.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB16.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB16.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB16.
ODE
0 Outputis CMOS
1 Output is open drain
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB16 field descriptions (continued)

Field Description
9 Hysteresis Enable Field. Select one of the following values for pad: PTB16.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTB16.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB16.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB16.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB16.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB16.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB16.
IBE

0 Disabled
1 Enabled
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6.2.40 Software MUX Pad Control Register 39 (IOMUXC_PTB17)

Address: 4004_8000h base + 9Ch offset = 4004_809Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTB17 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTB17.
MUX_MODE

NOTE: Pad PTB17 is involved in Daisy Chain.
» Config Register IOMUXC_I2C1_IPP_SDA_IND_SELECT_INPUT for mode ALT2.

000 Select mux mode: ALTO mux port: GPIO[39] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TXD of instance: cant.
010 Select mux mode: ALT2 mux port: SDA of instance: i2c1.
100 Select mux mode: ALT4 mux port: TCON[11] of instance: tconO.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTB17.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB17.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB17.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB17.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB17.
DSE

000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB17 field descriptions (continued)

Field Description
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0hm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB17.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB17.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB17.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB17.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB17.
IBE

0 Disabled
1 Enabled

6.2.41 Software MUX Pad Control Register 40 (IOMUXC_PTB18)

Address: 4004_8000h base + AOh offset = 4004_80A0h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTB18 field descriptions
Field Description
31-23 This field is reserved.
Reserved
Table continues on the next page...
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IOMUXC_PTB18 field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTB18.
MUX_MODE

NOTE: Pad PTB18 is involved in Daisy Chain.
¢ Config Register OMUXC_CCM_AUD_EXT_CLK_SELECT_INPUT for mode ALT2.

000 Select mux mode: ALTO mux port: GPIO[40] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: CS1 of instance: dspi0.

010 Select mux mode: ALT2 mux port: EXT_AUDIO_MCLK of instance: ccm.
100 CKO1

110 Select mux mode: ALT6 mux port: DATA[9] of instance: video_inO0.

111 Reserved

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTB18.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB18.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB18.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB18.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB18.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB18.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTB18.
PKE
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB18 field descriptions (continued)

Field Description
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB18.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB18.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB18.
IBE

0 Disabled
1 Enabled

6.2.42 Software MUX Pad Control Register 41 (IOMUXC_PTB19)

Address: 4004_8000h base + A4h offset = 4004_80A4h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTB19 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTB19.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[41] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: CSO of instance: dspiO.
110 Select mux mode: ALT6 mux port: DATA[10] of instance: video_in0.
111 Reserved
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB19.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
Table continues on the next page...
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IOMUXC_PTB19 field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTB19.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB19.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB19.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB19.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB19.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB19.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB19.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB19.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB19.
IBE
0 Disabled
1 Enabled
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6.2.43 Software MUX Pad Control Register 42 (IOMUXC_PTB20)

Address: 4004_8000h base + A8h offset = 4004_80A8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTB20 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTB20.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[42] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: SIN of instance: dspi0.
100 Select mux mode: ALT4 mux port: LCD42 of instance: lcd_64f6b.
110 Select mux mode: ALT6 mux port: DATA[11] of instance: video_in0.
111 Reserved
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB20.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB20.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB20.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTB20.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB20.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
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IOMUXC_PTB20 field descriptions (continued)

Field Description
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB20.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB20.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB20.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB20.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB20.
IBE
0 Disabled
1 Enabled

6.2.44 Software MUX Pad Control Register 43 (IOMUXC_PTB21)

Address: 4004_8000h base + ACh offset = 4004_80ACh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\{/ Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTB21 field descriptions

Field Description

31-23 This field is reserved.
Reserved
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB21 field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTB21.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[43] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: SOUT of instance: dspiO.
100 Select mux mode: ALT4 mux port: LCD43 of instance: Icd_64f6b.
110 Select mux mode: ALT6 mux port: DATA[12] of instance: video_in0.
111 Select mux mode: ALT7 mux port: DATA_OUTI1] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB21.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB21.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB21.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTB21.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTB21.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB21.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB21.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
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IOMUXC_PTB21 field descriptions (continued)

Field Description
2 Pull / Keep Select Field. Select one of the following values for pad: PTB21.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB21.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB21.
IBE

0 Disabled
1 Enabled

6.2.45 Software MUX Pad Control Register 44 (IOMUXC_PTB22)

Address: 4004_8000h base + BOh offset = 4004_80B0Oh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTB22 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 3 IOMUX modes to be used for pad: PTB22.
MUX_MODE
NOTE: Pad PTB22 is involved in Daisy Chain.
¢ Config Register OMUXC_VIDEQO_INO_IPP_IND_FID_SELECT_INPUT for mode ALTS5.
000 Select mux mode: ALTO mux port: GPIO[44] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: SCK of instance: dspi0.
101 Select mux mode: ALT5 mux port: VIU_FID of instance: video_inO.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB22.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
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IOMUXC_PTB22 field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTB22.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB22.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTB22.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB22.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB22.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB22.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB22.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB22.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB22.
IBE

0 Disabled
1 Enabled
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6.2.46 Software MUX Pad Control Register 45 (IOMUXC_PTCO)

Address: 4004_8000h base + B4h offset = 4004_80B4h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 1 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\‘, Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTCO field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTCO.
MUX_MODE
NOTE: Pad PTCO is involved in Daisy Chain.
» Config Register IOMUXC_ESAI_IPP_IND_SCKT_SELECT_INPUT for mode ALT4.
¢ Config Register OMUXC_FLEXTIMER1_IPP_IND_FTM_CH_0_SELECT_INPUT for mode ALT2.
* Config Register OMUXC_SRC_IPP_BOOT_CFG_18_SELECT_INPUT for mode ALT7.
000 Select mux mode: ALTO mux port: GPIO[45] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMII0O_MDC/MIIO_MDC of instance: enet_swiahb.
010 Select mux mode: ALT2 mux port: CH[O] of instance: flextimer1.
011 Select mux mode: ALT3 mux port: CS3 of instance: dspiO.
100 Select mux mode: ALT4 mux port: SCKT of instance: esai.
101 Select mux mode: ALT5 mux port: CLK of instance: esdhcO.
110 Select mux mode: ALT6 mux port: DATA[O] of instance: video_in0.
111 Select mux mode: ALT7 mux port: RCON18 of instance: src.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTCO.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTCO.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTCO.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTCO.
HYS

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTCO field descriptions (continued)

Field

Description

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTCO.

000
001
010
011
100
101

output driver disabled;

150 Ohm (240 Ohm if pad is DDR)
75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
110 25 0hm

111 20 Ohm (34 Ohm if pad is DDR)

Pull Up / Down Config Field. Select one of the following values for pad: PTCO.

00
01

100 kOhm Pull Down
47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTCO.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTCO.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTCO.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTCO.

0 Disabled
1 Enabled

6.2.47 Software MUX Pad Control Register 46 (IOMUXC_PTC1)

Address: 4004_800

Oh base + B8h offset = 4004_80B8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\‘/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 1 1 1 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0

VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
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IOMUXC_PTC1 field descriptions

Description

Field

31-23
Reserved

22-20
MUX_MODE

This field is reserved.

MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTC1.

NOTE: Pad PTC1 is involved in Daisy Chain.
» Config Register IOMUXC_ESAI_IPP_IND_FST_SELECT_INPUT for mode ALT4.
» Config Register IOMUXC_FLEXTIMER1_IPP_IND_FTM_CH_1_SELECT_INPUT for mode ALT2.
* Config Register OMUXC_SRC_IPP_BOOT_CFG_19_SELECT_INPUT for mode ALT7.

000
001
010
011
100
101
110
111

Select mux mode:
Select mux mode:
Select mux mode:

Select mux mode

Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:

ALTO mux port:
ALT1 mux port:
ALT2 mux port:
: ALT3 mux port:
ALT4 mux port:
ALT5 mux port:
ALT6 mux port:
ALT7 mux port:

GPIO[46] of instance: rgpioc.
RMI10_MDIO/MIIO_MDIO of instance: enet_swiahb.
CHI1] of instance: flextimer1.

CS2 of instance: dspiO.

FST of instance: esai.

CMD of instance: esdhcO.

DATA[1] of instance: video_in0.

RCON19 of instance: src.

19-14
Reserved

13-12
SPEED

This field is reserved.

Speed Field. Select one of the following values for pad: PTC1.

00
01

Low (50 MHz)
Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

Slew Rate Field. Select one of the following values for pad: PTC1.

11
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTC1.

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC1.
HYS
0 CMOS input

1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTC1.

000
001
010
011
100
101

output driver disabled;

150 Ohm (240 Ohm if pad is DDR)
75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

Pull Up / Down Config Field. Select one of the following values for pad: PTC1.

5-4
PUS

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC1 field descriptions (continued)

Field Description
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTCH.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC1.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC1.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC1.
IBE
0 Disabled
1 Enabled

6.2.48 Software MUX Pad Control Register 47 (IOMUXC_PTC2)

Address: 4004_8000h base + BCh offset = 4004_80BCh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 1 1 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTC2 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC2.
MUX_MODE

NOTE: Pad PTC2 is involved in Daisy Chain.
¢ Config Register OMUXC_ESAI_IPP_IND_SDOO_SELECT_INPUT for mode ALT4.
¢ Config Register IOMUXC_SCI_FLX1_IPP_IND_SCI_TX_SELECT_INPUT for mode ALT2.
¢ Config Register OMUXC_SRC_IPP_BOOT_CFG_20_SELECT_INPUT for mode ALT7.

000 Select mux mode: ALTO mux port: GPIO[47] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMIIO_RX_EN of instance: enet_swiahb.

Table continues on the next page...
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IOMUXC_PTC2 field descriptions (continued)

Field Description
010 Select mux mode: ALT2 mux port: TX of instance: sci_flx1.
100 Select mux mode: ALT4 mux port: SDOO of instance: esai.
101 Select mux mode: ALT5 mux port: DATO of instance: esdhcO.
110 Select mux mode: ALT6 mux port: DATA[2] of instance: video_inO0.
111 Select mux mode: ALT7 mux port: RCON20 of instance: src.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC2.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTC2.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC2.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC2.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC2.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC2.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC2.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC2.
PUE

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC2 field descriptions (continued)

Field Description
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC2.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC2.
IBE

0 Disabled
1 Enabled

6.2.49 Software MUX Pad Control Register 48 (IOMUXC_PTC3)

Address: 4004_8000h base + COh offset = 4004_80C0h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTCS3 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC3.
MUX_MODE
NOTE: Pad PTC3 is involved in Daisy Chain.
¢ Config Register OMUXC_ESAI_IPP_IND_SDO1_SELECT_INPUT for mode ALT4.
* Config Register IOMUXC_SCI_FLX1_IPP_IND_SCI_RX_SELECT_INPUT for mode ALT2.
000 Select mux mode: ALTO mux port: GPIO[48] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMII0_RXD[1]//MII0_RXDI[1] of instance: enet_swiahb.
010 Select mux mode: ALT2 mux port: RX of instance: sci_flx1.
100 Select mux mode: ALT4 mux port: SDO1 of instance: esai.
101  Select mux mode: ALT5 mux port: DAT1 of instance: esdhcO.
110 Select mux mode: ALT6 mux port: DATA[3] of instance: video_inO0.
111 Select mux mode: ALT7 mux port: DATA_OUT[18] of instance: tconO.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC3.
SPEED
00 Low (50 MHz)
Table continues on the next page...
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IOMUXC_PTCS3 field descriptions (continued)

Field Description

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC3.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC3.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC3.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC3.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTCS.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC3.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC3.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC3.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC3.
IBE
0 Disabled
1 Enabled
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

6.2.50 Software MUX Pad Control Register 49 (IOMUXC_PTC4)

Address: 4004_8000h base + C4h offset = 4004_80C4h

27 26 25 22 21 17

MUX_MODE
o]l o o o o o 0o 0 o0

Bit 20 19 18
R

w
Reset 0 0 0 0 0 0 0

31 30 29 28

Reserved Reserved

Bit 14 13 10 9 8 | 7 6 5 4 3 2 1 0
\Z SPEED HYS PKE | PUE | OBE | IBE

Reset 0 0 0 0 0 0 0

IOMUXC_PTC4 field descriptions

15

Reserved

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTC4.
MUX_MODE
NOTE: Pad PTC4 is involved in Daisy Chain.
» Config Register IOMUXC_ESAI_IPP_IND_SDO2_SDI3_SELECT_INPUT for mode ALT4.
000 Select mux mode: ALTO mux port: GPIO[49] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMIIO_RXD[0]/MII0O_RXDI0] of instance: enet_swiahb.
010 Select mux mode: ALT2 mux port: RTS of instance: sci_flx1.
011  Select mux mode: ALT3 mux port: CS1 of instance: dspii.
100 Select mux mode: ALT4 mux port: SDO2 of instance: esai.
101 Select mux mode: ALT5 mux port: DAT2 of instance: esdhcO.
110 Select mux mode: ALT6 mux port: DATA[4] of instance: video_in0.
111 Select mux mode: ALT7 mux port: DATA_OUT[19] of instance: tconO.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC4.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTCA4.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC4.
ODE
0 Outputis CMOS
1 OQutput is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC4.
HYS
0 CMOS input
1 Schmitt trigger input

Table continues on the next page...
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IOMUXC_PTC4 field descriptions (continued)

Field Description
8-6 Drive Strength Field. Select one of the following values for pad: PTCA4.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC4.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC4.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC4.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC4.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC4.
IBE
0 Disabled
1 Enabled

6.2.51 Software MUX Pad Control Register 50 (IOMUXC_PTC5)

Address: 4004_8000h base + C8h offset = 4004_80C8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\{/ Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTCS field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTCS5.
MUX_MODE
NOTE: Pad PTC5 is involved in Daisy Chain.
¢ Config Register OMUXC_DSPI1_IPP_IND_SS_B_SELECT_INPUT for mode ALT3.
* Config Register IOMUXC_ESAI_IPP_IND_SDO3_SDI2_SELECT_INPUT for mode ALT4.
* Config Register OMUXC_SCI_FLX1_IPP_IND_CTS_B_SELECT_INPUT for mode ALT2.
000 Select mux mode: ALTO mux port: GPIO[50] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMII0O_RXER/MII0_RXER of instance: enet_swiahb.
010 Select mux mode: ALT2 mux port: CTS of instance: sci_flx1.
011  Select mux mode: ALT3 mux port: CSO0 of instance: dspi.
100 Select mux mode: ALT4 mux port: SDO3 of instance: esai.
101 Select mux mode: ALT5 mux port: DAT3 of instance: esdhcO.
110 Select mux mode: ALT6 mux port: DATA[5] of instance: video_inO0.
111 Select mux mode: ALT7 mux port: DATA_OUTI[10] of instance: tconO.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC5.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTC5.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC5.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC5.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC5.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC5.
PUS

Table continues on the next page...
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IOMUXC_PTCS field descriptions (continued)

Field Description
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC5.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC5.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC5.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC5.
IBE
0 Disabled
1 Enabled

6.2.52 Software MUX Pad Control Register 51 (IOMUXC_PTC®6)

Address: 4004_800

Oh base + CCh offset = 4004_80CCh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTC6 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC6.
MUX_MODE
NOTE: Pad PTC6 is involved in Daisy Chain.
* Config Register OMUXC_DSPI1_IPP_IND_SIN_SELECT_INPUT for mode ALTS3.
* Config Register OMUXC_ESAI_IPP_IND_SDO5_SDIO_SELECT_INPUT for mode ALT4.
000 Select mux mode: ALTO mux port: GPIO[51] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMIIO_TXD[1]/MII0O_TXD[1] of instance: enet_swiahb.
011  Select mux mode: ALT3 mux port: SIN of instance: dspil.
Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTCS6 field descriptions (continued)

Field Description
100 Select mux mode: ALT4 mux port: SDIO of instance: esai.
101 Select mux mode: ALT5 mux port: WP of instance: esdhcO.
110 Select mux mode: ALT6 mux port: DATA[6] of instance: video_inO0.
111 Select mux mode: ALT7 mux port: DATA_OUT[11] of instance: tconO.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTCB6.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTC6.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC6.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC6.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC6.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTCB6.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTCé.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC6.
PUE

0 Keeper enable
1 Pull enable
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IOMUXC_PTCS6 field descriptions (continued)

Field Description
1 Output Buffer Enable Field. Select one of the following values for pad: PTC6.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC6.
IBE
0 Disabled
1 Enabled

6.2.53 Software MUX Pad Control Register 52 (IOMUXC_PTC?7)

Address: 4004_8000h base + DOh offset = 4004_80DO0Oh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
vF\‘/ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTCY field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTC7.
MUX_MODE
NOTE: Pad PTC?7 is involved in Daisy Chain.
* Config Register OMUXC_ESAI_IPP_IND_SDO4_SDI1_SELECT_INPUT for mode ALT4.
000 Select mux mode: ALTO mux port: GPIO[52] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMIIO_TXD[O]/MIIO_TXD[0] of instance: enet_swiahb.
011  Select mux mode: ALT3 mux port: SOUT of instance: dspii.
100 Select mux mode: ALT4 mux port: SDI1 of instance: esai.
110 Select mux mode: ALT6 mux port: DATA[7] of instance: video_in0.
111 Select mux mode: ALT7 mux port: DATA_OUTI2] of instance: tconO.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC7.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTCY field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTC7.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC?7.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC7.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC7.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC7.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC7.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC7.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC7.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC7.
IBE

0 Disabled
1 Enabled
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6.2.54 Software MUX Pad Control Register 53 (IOMUXC_PTCS8)

Address: 4004_8000h base + D4h offset = 4004_80D4h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTCS field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTCS.
MUX_MODE

NOTE: Pad PTCS8 is involved in Daisy Chain.
» Config Register IOMUXC_DSPI1_IPP_IND_SCK_SELECT_INPUT for mode ALTS3.

000 Select mux mode: ALTO mux port: GPIO[53] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: RMIIO_TXEN/MIIO_TXEN of instance: enet_swiahb.
011 Select mux mode: ALT3 mux port: SCK of instance: dspif.

110 Select mux mode: ALT6 mux port: DATA[8] of instance: video_in0.

111 Select mux mode: ALT7 mux port: DATA_OUTI3] of instance: tcon0.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTC8.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTCS8.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTCS8.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC8.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTCS.
DSE

000 output driver disabled;
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTCS field descriptions (continued)

Field Description
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC8.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC8.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC8.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTCS.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC8.
IBE
0 Disabled
1 Enabled

6.2.55 Software MUX Pad Control Register 54 (IOMUXC_PTC9)

Address: 4004_8000h base + D8h offset = 4004_80D8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

VF\; Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTC?9 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTC9.
MUX_MODE
NOTE: Pad PTC9 is involved in Daisy Chain.
* Config Register IOMUXC_ESAI_IPP_IND_SCKT_SELECT_INPUT for mode ALTS3.
» Config Register OMUXC_MLB_TOP_MLBCLK_IN_SELECT_INPUT for mode ALT®6.
000 Select mux mode: ALTO mux port: GPIO[54] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMII1_MDC of instance: enet_swiahb.
011  Select mux mode: ALT3 mux port: SCKT of instance: esai.
110 Select mux mode: ALT6 mux port: MLBCLK of instance: mlb_top.
111 Select mux mode: ALT7 mux port: debug_out[0] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC9.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTC9.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC9.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC9.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC9.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTCO9.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC?9 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC9.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC9.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC9.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC9.
IBE

0 Disabled
1 Enabled

6.2.56 Software MUX Pad Control Register 55 (IOMUXC_PTC10)

Address: 4004_8000h base + DCh offset = 4004_80DCh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTC10 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTC10.
MUX_MODE
NOTE: Pad PTC10 is involved in Daisy Chain.
* Config Register IOMUXC_ESAI_IPP_IND_FST_SELECT_INPUT for mode ALT3.
¢ Config Register OMUXC_MLB_TOP_MLBSIG_IN_SELECT_INPUT for mode ALT6.
000 Select mux mode: ALTO mux port: GPIO[55] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMII1_MDIO of instance: enet_swiahb.
011 Select mux mode: ALT3 mux port: FST of instance: esai.
110 Select mux mode: ALT6 mux port: MLBSIGNAL of instance: mib_top.
111 Select mux mode: ALT7 mux port: debug_out[1] of instance: viu_mux.
19-14 This field is reserved.
Reserved

Table continues on the next page...
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IOMUXC_PTCA10 field descriptions (continued)

Field Description
13-12 Speed Field. Select one of the following values for pad: PTC10.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC10.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC10.
ODE

0 Outputis CMOS
1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC10.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC10.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC10.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC10.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC10.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC10.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC10.
IBE
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IOMUXC_PTCA10 field descriptions (continued)

Field

Description

0 Disabled
1 Enabled

6.2.57 Software MUX Pad Control Register 56 (IOMUXC_PTC11)

Address: 4004_8000h base + EOh offset = 4004_80EOh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTC11 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTC11.
MUX_MODE
NOTE: Pad PTC11 is involved in Daisy Chain.
* Config Register OMUXC_ESAI_IPP_IND_SDOO_SELECT_INPUT for mode ALTS3.
* Config Register OMUXC_MLB_TOP_MLBDAT_IN_SELECT_INPUT for mode ALT®.
000 Select mux mode: ALTO mux port: GPIO[56] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMII1_CRS_DV of instance: enet_swiahb.
011  Select mux mode: ALT3 mux port: SDOO of instance: esai.
110 Select mux mode: ALT6 mux port: MLBDATA of instance: mlb_top.
111 Select mux mode: ALT7 mux port: debug_out[2] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC11.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTC11.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC11.
ODE
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IOMUXC_PTC11 field descriptions (continued)

Field Description
0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC11.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC11.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC11.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC11.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC11.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC11.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC11.
IBE
0 Disabled
1 Enabled
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6.2.58 Software MUX Pad Control Register 57 (IOMUXC_PTC12)

Address: 4004_8000h base + E4h offset = 4004_80E4h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTC12 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTC12.
MUX_MODE

NOTE: Pad PTC12is involved in Daisy Chain.
* Config Register IOMUXC_ESAI_IPP_IND_SDO1_SELECT_INPUT for mode ALT3.
» Config Register OMUXC_SAI2_IPP_IND_SAI_TXBCLK_SELECT_INPUT for mode ALT5.

000 Select mux mode: ALTO mux port: GPIO[57] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: RMII1_RXD[1] of instance: enet_swiahb.
011  Select mux mode: ALT3 mux port: SDO1 of instance: esai.

101 Select mux mode: ALT5 mux port: TX_BCLK of instance: sai2.

111 Select mux mode: ALT7 mux port: debug_out[3] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTC12.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC12.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC12.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC12.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC12.
DSE
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IOMUXC_PTC12 field descriptions (continued)

Field Description
000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)

010 75 Ohm (120 Ohm if pad is DDR)

011 50 Ohm (80 Ohm if pad is DDR)

100 37 Ohm (60 Ohm if pad is DDR)

101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC12.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTC12.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTC12.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTC12.
OBE
0 Disabled

1 Enabled

0 Input Buffer Enable Field. Select one of the following values for pad: PTC12.
IBE

0 Disabled
1 Enabled

6.2.59 Software MUX Pad Control Register 58 (IOMUXC_PTC13)

Address: 4004_8000h base + E8h offset = 4004_80E8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTC13 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTC13.
MUX_MODE

NOTE: Pad PTC13 is involved in Daisy Chain.
» Config Register IOMUXC_ESAI_IPP_IND_SDO2_SDI3_SELECT_INPUT for mode ALT3.
* Config Register IOMUXC_SAI2_IPP_IND_SAI_RXBCLK_SELECT_INPUT for mode ALT5.

000 Select mux mode: ALTO mux port: GPIO[58] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: RMII1_RXD[0] of instance: enet_swiahb.
011  Select mux mode: ALT3 mux port: SDO2 of instance: esai.

101 Select mux mode: ALT5 mux port: RX_BCLK of instance: sai2.

111 Select mux mode: ALT7 mux port: debug_out[4] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTC13.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC13.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC13.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC13.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC13.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC13.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up
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IOMUXC_PTC13 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC13.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC13.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC13.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC13.
IBE

0 Disabled
1 Enabled

6.2.60 Software MUX Pad Control Register 59 (IOMUXC_PTC14)

Address: 4004_8000h base + ECh offset = 4004_80ECh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTC14 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC14.
MUX_MODE

NOTE: Pad PTC14 is involved in Daisy Chain.
» Config Register IOMUXC_ESAI_IPP_IND_SDO3_SDI2_SELECT_INPUT for mode ALT3.
» Config Register IOMUXC_SAI2_IPP_IND_SAI_RXDATA_0_SELECT_INPUT for mode ALTS5.

000
001
011
100
101
110
111

Select mux mode: ALTO mux port: GPIO[59] of instance: rgpioc.

Select mux mode: ALT1 mux port: RMII1_RXER of instance: enet_swiahb.
Select mux mode: ALT3 mux port: SDOS of instance: esai.

Select mux mode: ALT4 mux port: TX of instance: sci_fIx5.

Select mux mode: ALT5 mux port: RX_DATA of instance: sai2.

Select mux mode: ALT6 mux port: ADCOSES® of instance: adc0_da.

Select mux mode: ALT7 mux port: debug_out[5] of instance: viu_mux.
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC14 field descriptions (continued)

Field Description
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC14.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC14.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC14.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC14.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC14.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC14.
PUS
00 100 kOhm Pull Down

01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTC14.
PKE
0 Pull/Keeper Disabled

1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTC14.
PUE
0 Keeper enable

1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTC14.
OBE
0 Disabled

1 Enabled

Table continues on the next page...
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IOMUXC_PTC14 field descriptions (continued)

Field Description
0 Input Buffer Enable Field. Select one of the following values for pad: PTC14.
IBE
0 Disabled
1 Enabled

6.2.61 Software MUX Pad Control Register 60 (IOMUXC_PTC15)

Address: 4004_8000h base + FOh offset = 4004_80F0h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTC15 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC15.
MUX_MODE

NOTE: Pad PTC15 is involved in Daisy Chain.
» Config Register IOMUXC_ESAI_IPP_IND_SDO5_SDI0_SELECT_INPUT for mode ALT3.

000 Select mux mode: ALTO mux port: GPIO[60] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: RMII1_TXD[1] of instance: enet_swiahb.
011  Select mux mode: ALT3 mux port: SDIO of instance: esai.

100 Select mux mode: ALT4 mux port: RX of instance: sci_fIx5.

101 Select mux mode: ALT5 mux port: TX_DATA of instance: sai2.

110 Select mux mode: ALT6 mux port: ADCOSE? of instance: adc0_da.

111 Select mux mode: ALT7 mux port: debug_out[6] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTC15.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC15.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC15 field descriptions (continued)

Field Description
10 Open Drain Enable Field. Select one of the following values for pad: PTC15.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC15.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC15.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC15.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC15.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC15.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC15.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC15.
IBE

0 Disabled
1 Enabled
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6.2.62 Software MUX Pad Control Register 61 (IOMUXC_PTC16)

Address: 4004_8000h base + F4h offset = 4004_80F4h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTC16 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC16.
MUX_MODE
NOTE: Pad PTC16 is involved in Daisy Chain.
» Config Register IOMUXC_ESAI_IPP_IND_SDO4_SDI1_SELECT_INPUT for mode ALT3.
* Config Register OMUXC_SAI2_IPP_IND_SAI_RXSYNC_SELECT_INPUT for mode ALT5.
000 Select mux mode: ALTO mux port: GPIO[61] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RMII1_TXD[0] of instance: enet_swiahb.
011  Select mux mode: ALT3 mux port: SDI1 of instance: esai.
100 Select mux mode: ALT4 mux port: RTS of instance: sci_fIx5.
101 Select mux mode: ALT5 mux port: RX_SYNC of instance: sai2.
110 Select mux mode: ALT6 mux port: ADC1SES of instance: adc1_da.
111 Select mux mode: ALT7 mux port: debug_out[7] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC16.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTC16.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC16.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC16.
HYS
0 CMOS input
1 Schmitt trigger input

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC16 field descriptions (continued)

Field Description
8-6 Drive Strength Field. Select one of the following values for pad: PTC16.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC16.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC16.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC16.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC16.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC16.
IBE
0 Disabled
1 Enabled

6.2.63 Software MUX Pad Control Register 62 (IOMUXC_PTC17)

Address: 4004_8000h base + F8h offset = 4004_80F8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0

VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTCA17 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC17.
MUX_MODE

NOTE: Pad PTC17 is involved in Daisy Chain.
» Config Register IOMUXC_SAI2_IPP_IND_SAI_TXSYNC_SELECT_INPUT for mode ALT5.

000 Select mux mode: ALTO mux port: GPIO[62] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: RMII1_TXEN of instance: enet_swiahb.
011 Select mux mode: ALT3 mux port: ADC1SE?7 of instance: adc1_da.

100 Select mux mode: ALT4 mux port: CTS of instance: sci_fIx5.

101 Select mux mode: ALT5 mux port: TX_SYNC of instance: sai2.

110 Select mux mode: ALT6 mux port: USB1_SOF_PULSE of instance: usb.
111 Select mux mode: ALT7 mux port: debug_out[8] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTC17.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC17.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC17.

ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC17.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC17.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC17.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC17 field descriptions (continued)

Field Description
10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTC17.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTC17.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTC17.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC17.
IBE
0 Disabled
1 Enabled

6.2.64 Software MUX Pad Control Register 63 (IOMUXC_PTD31)

Address: 4004_8000h base + FCh offset = 4004_80FCh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD31 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD31.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[63] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: FB_AD[31] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[15] of instance: nfc_mlc.
100 Select mux mode: ALT4 mux port: CH[0] of instance: flextimer3.

101 Select mux mode: ALT5 mux port: CS1 of instance: dspi2.

111 Select mux mode: ALT7 mux port: debug_out[9] of instance: viu_mux.

19-14 This field is reserved.
Reserved

Table continues on the next page...
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IOMUXC_PTD31 field descriptions (continued)

Field Description
13-12 Speed Field. Select one of the following values for pad: PTD31.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTD31.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD31.
ODE

0 Outputis CMOS
1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD31.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD31.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD31.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD31.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD31.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD31.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD31.
IBE
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD31 field descriptions (continued)

Field

Description

0 Disabled
1 Enabled

6.2.65 Software MUX Pad Control Register 64 (IOMUXC_PTD30)

Address: 4004_8000h base + 100h offset = 4004_8100h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD30 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD30.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[64] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: FB_ADI[30] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[14] of instance: nfc_mlc.
100 Select mux mode: ALT4 mux port: CH[1] of instance: flextimer3.
101  Select mux mode: ALT5 mux port: CSO0 of instance: dspi2.
111 Select mux mode: ALT7 mux port: debug_out[10] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD30.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD30.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD30.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD30.
HYS
Table continues on the next page...
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IOMUXC_PTD3O0 field descriptions (continued)

Field Description

0 CMOS input

1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTD30.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD30.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD30.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD30.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD30.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD30.
IBE
0 Disabled
1 Enabled

6.2.66 Software MUX Pad Control Register 65 (IOMUXC_PTD29)

Address: 4004_8000h base + 104h offset = 4004_8104h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\‘/ Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTD29 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD29.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[65] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: FB_AD[29] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[13] of instance: nfc_mlc.
100 Select mux mode: ALT4 mux port: CH[2] of instance: flextimer3.
101  Select mux mode: ALT5 mux port: SIN of instance: dspi2.
111 Select mux mode: ALT7 mux port: debug_out[11] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD29.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD29.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD29.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD29.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD29.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD29.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD29.
PKE
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IOMUXC_PTD29 field descriptions (continued)

Field Description
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD29.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD29.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD29.
IBE
0 Disabled
1 Enabled

6.2.67 Software MUX Pad Control Register 66 (IOMUXC_PTD28)

Address: 4004_8000h base + 108h offset = 4004_8108h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD28 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTD28.
MUX_MODE
NOTE: Pad PTD28 is involved in Daisy Chain.
* Config Register IOMUXC_I2C2_IPP_SCL_IND_SELECT_INPUT for mode ALT3.
000 Select mux mode: ALTO mux port: GPIO[66] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: FB_ADI[28] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[12] of instance: nfc_mlc.
011 Select mux mode: ALT3 mux port: SCL of instance: i2¢c2.
100 Select mux mode: ALT4 mux port: CH[3] of instance: flextimer3.
101 Select mux mode: ALT5 mux port: SOUT of instance: dspi2.
111 Select mux mode: ALT7 mux port: debug_out[12] of instance: viu_mux.
19-14 This field is reserved.
Reserved
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD28 field descriptions (continued)

Field

Description

13-12
SPEED

Speed Field. Select one of the following values for pad: PTD28.

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTD28.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTD28.

0 Outputis CMOS
1 OQutput is open drain

HYS

Hysteresis Enable Field. Select one of the following values for pad: PTD28.

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTD28.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTD28.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTD28.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTD28.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTD28.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTD28.
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IOMUXC_PTD28 field descriptions (continued)

Description

Field

0 Disabled
1 Enabled

6.2.68 Software MUX Pad Control Register 67 (IOMUXC_PTD27)

Address: 4004_8000h base + 10Ch offset = 4004_810Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD27 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTD27.
MUX_MODE
NOTE: Pad PTD27 is involved in Daisy Chain.
* Config Register IOMUXC_I2C2_IPP_SDA_IND_SELECT_INPUT for mode ALT3.
000 Select mux mode: ALTO mux port: GPIO[67] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: FB_ADI[27] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[11] of instance: nfc_mlc.
011  Select mux mode: ALT3 mux port: SDA of instance: i2c2.
100 Select mux mode: ALT4 mux port: CH[4] of instance: flextimer3.
101 Select mux mode: ALT5 mux port: SCK of instance: dspi2.
111 Select mux mode: ALT7 mux port: debug_out[13] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD27.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD27.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD27.
ODE

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD27 field descriptions (continued)

Field

Description

0 Outputis CMOS
1 Output is open drain

Hysteresis Enable Field. Select one of the following values for pad: PTD27.

0 CMOS input
1 Schmitt trigger input

Drive Strength Field. Select one of the following values for pad: PTD27.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTD27.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTD27.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTD27.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTD27.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTD27.

0 Disabled
1 Enabled
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6.2.69 Software MUX Pad Control Register 68 (IOMUXC_PTD26)

Address: 4004_8000h base + 110h offset = 4004_8110h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTD26 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD26.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[68] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: FB_ADI[26] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[10] of instance: nfc_mlc.

100 Select mux mode: ALT4 mux port: CH[5] of instance: flextimer3.

101 Select mux mode: ALT5 mux port: WP of instance: esdhc1.

111 Select mux mode: ALT7 mux port: debug_out[14] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTD26.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTD26.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD26.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD26.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD26.
DSE

000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD26 field descriptions (continued)

Field Description
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0hm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD26.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD26.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD26.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD26.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD26.
IBE

0 Disabled
1 Enabled

6.2.70 Software MUX Pad Control Register 69 (IOMUXC_PTD25)

Address: 4004_8000h base + 114h offset = 4004_8114h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD25 field descriptions
Field Description
31-23 This field is reserved.
Reserved
Table continues on the next page...
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IOMUXC_PTD25 field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD25.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[69] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: FB_ADI[25] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[9] of instance: nfc_mic.
100 Select mux mode: ALT4 mux port: CH[6] of instance: flextimer3.
111 Select mux mode: ALT7 mux port: debug_out[15] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD25.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD25.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD25.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD25.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTD25.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD25.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD25.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD25 field descriptions (continued)

Field Description
2 Pull / Keep Select Field. Select one of the following values for pad: PTD25.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD25.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD25.
IBE

0 Disabled
1 Enabled

6.2.71 Software MUX Pad Control Register 70 (IOMUXC_PTD24)

Address: 4004_8000h base + 118h offset = 4004_8118h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD24 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD24.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[70] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: FB_AD[24] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[8] of instance: nfc_mic.
100 Select mux mode: ALT4 mux port: CH[7] of instance: flextimer3.
111 Select mux mode: ALT7 mux port: debug_out[16] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD24.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
Table continues on the next page...
Vybrid Reference Manual, Rev. 5, 06/2014
Freescale Semiconductor, Inc. 339



g |

wmemory map and register definition

IOMUXC_PTD24 field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTD24.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD24.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD24.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD24.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD24.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD24.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD24.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD24.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD24.
IBE
0 Disabled
1 Enabled
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6.2.72 Software MUX Pad Control Register 71 (IOMUXC_PTD23)

Address: 4004_8000h base + 11Ch offset = 4004_811Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD23 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTD23.
MUX_MODE
NOTE: Pad PTD23 is involved in Daisy Chain.
* Config Register OMUXC_ENET_SWIAHB_IPP_IND_MACO_TIMER_O_SELECT_INPUT for mode
ALT4.
* Config Register IOMUXC_SCI_FLX2_IPP_IND_SCI_TX_SELECT_INPUT for mode ALT6.
000 Select mux mode: ALTO mux port: GPIO[71] of instance: rgpioc. Also, RXDATA[3] for MACO is
enabled in this mux mode so ensure obe is disabled if this pin is used for MACO-MII instead of
GPIO.
001  Select mux mode: ALT1 mux port: FB_ADI[23] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[7] of instance: nfc_mlc.
011  Select mux mode: ALT3 mux port: CH[O] of instance: flextimer2.
100 Select mux mode: ALT4 mux port: MACO_TMRO of instance: enet_swiahb.
101 Select mux mode: ALT5 mux port: DAT4 of instance: esdhcO.
110 Select mux mode: ALT6 mux port: TX of instance: sci_flx2.
111 Select mux mode: ALT7 mux port: DATA_OUTI[21] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD23.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD23.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD23.
ODE
0 Outputis CMOS
1 Output is open drain
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IOMUXC_PTD23 field descriptions (continued)

Field Description
9 Hysteresis Enable Field. Select one of the following values for pad: PTD23.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTD23.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD23.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD23.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD23.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD23.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD23.
IBE
0 Disabled
1 Enabled
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6.2.73 Software MUX Pad Control Register 72 (IOMUXC_PTD22)

Address: 4004_8000h base + 120h offset = 4004_8120h

Bit 31

30

29 28 27 26 25 22 21 20 19 18 17

R
W

Reserved MUX_MODE Reserved

Reset 0 0

Bit 15

14

0 0

13 2 1

R
W

Reserved

SPEED HYS PKE | PUE | OBE | IBE

Reset 0 0

0 0

IOMUXC_PTD22 field descriptions

Field

Description

31-23
Reserved

This field is reserved.

22-20
MUX_MODE

MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTD22.

NOTE: Pad PTD22 is involved in Daisy Chain.
» Config Register OMUXC_ENET_SWIAHB_IPP_IND_MACO_TIMER_1_SELECT_INPUT for mode
ALT4.
» Config Register OMUXC_SCI_FLX2_IPP_IND_SCI_RX_SELECT_INPUT for mode ALT®6.

000 Select mux mode: ALTO mux port: GPIO[72] of instance: rgpioc. Also, RXDATA[2] for MACO is
enabled in this mux mode so ensure obe is disabled if this pin is used for MACO-MII instead of

GPIO.

001
010
011
100
101
110
111

Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:

ALT1 mux port:
ALT2 mux port:
ALT3 mux port:
ALT4 mux port:
ALT5 mux port:
ALT6 mux port:
ALT7 mux port:

FB_AD[22] of instance: platform.
NF_lO[6] of instance: nfc_mlc.

CHI1] of instance: flextimer2.
MACO_TMR1 of instance: enet_swiahb.
DATS of instance: esdhcO.

RX of instance: sci_flx2.
DATA_OUTI[22] of instance: tcon1.

19-14
Reserved

This field is reserved.

13-12
SPEED

Speed Field. Select one of the following values for pad: PTD22.

00
01
10
11

Low (50 MHz)

Medium (100 MHz)
Medium (100 MHz)

High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTD22.

0
1

Slow Slew Rate
Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTD22.

0 Outputis CMOS

1

Output is open drain

Table continues on the next page...
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IOMUXC_PTD22 field descriptions (continued)

Field Description
9 Hysteresis Enable Field. Select one of the following values for pad: PTD22.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTD22.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD22.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD22.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD22.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD22.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD22.
IBE
0 Disabled
1 Enabled
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6.2.74 Software MUX Pad Control Register 73 (IOMUXC_PTD21)

Address: 4004_800

Oh base + 124h offset = 4004_8124h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD21 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTD21.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[73] of instance: rgpioc. Also, CRS for MACO is enabled in
this mux mode so ensure obe is disabled if this pin is used for MACO-MII instead of GPIO.
001 Select mux mode: ALT1 mux port: FB_ADI[21] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[5] of instance: nfc_mic.
100 Select mux mode: ALT4 mux port: MACO_TMR2 of instance: enet_swiahb.
101  Select mux mode: ALT5 mux port: DAT6 of instance: esdhcO.
110 Select mux mode: ALT6 mux port: RTS of instance: sci_flx2.
111 Select mux mode: ALT7 mux port: DATA_OUT[23] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD21.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD21.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD21.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD21.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD21.
DSE

Table continues on the next page...
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IOMUXC_PTD21 field descriptions (continued)

Field Description
000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)

010 75 Ohm (120 Ohm if pad is DDR)

011 50 Ohm (80 Ohm if pad is DDR)

100 37 Ohm (60 Ohm if pad is DDR)

101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD21.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTD21.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTD21.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTD21.
OBE
0 Disabled

1 Enabled

0 Input Buffer Enable Field. Select one of the following values for pad: PTD21.
IBE

0 Disabled
1 Enabled

6.2.75 Software MUX Pad Control Register 74 (IOMUXC_PTD20)

Address: 4004_8000h base + 128h offset = 4004_8128h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTD20 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTD20.
MUX_MODE
NOTE: Pad PTD20 is involved in Daisy Chain.
* Config Register IOMUXC_SCI_FLX2_IPP_IND_CTS_B_SELECT_INPUT for mode ALT®.
000 Select mux mode: ALTO mux port: GPIO[74] of instance: rgpioc. Also, COL for MACQO is enabled in
this mux mode so ensure obe is disabled if this pin is used for MACO-MII instead of GPIO.
001 Select mux mode: ALT1 mux port: FB_ADI[20] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[4] of instance: nfc_mic.
100 Select mux mode: ALT4 mux port: MACO_TMRS of instance: enet_swiahb.
101  Select mux mode: ALT5 mux port: DAT7 of instance: esdhcO.
110 Select mux mode: ALT6 mux port: CTS of instance: sci_flx2.
111 Select mux mode: ALT7 mux port: DATA_OUTI[18] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD20.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD20.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD20.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD20.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD20.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD20.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up
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IOMUXC_PTD20 field descriptions (continued)

Field Description
10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTD20.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTD20.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTD20.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD20.
IBE
0 Disabled
1 Enabled

6.2.76 Software MUX Pad Control Register 75 (IOMUXC_PTD19)

Address: 4004_8000h base + 12Ch offset = 4004_812Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD19 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTD19.
MUX_MODE

NOTE: Pad PTD19 is involved in Daisy Chain.
¢ Config Register OMUXC_I2C0_IPP_SCL_IND_SELECT_INPUT for mode ALT4.

000 Select mux mode: ALTO mux port: GPIO[75] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: FB_AD[19] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[3] of instance: nfc_mic.
011  Select mux mode: ALT3 mux port: SCKR of instance: esai.

100 Select mux mode: ALT4 mux port: SCL of instance: i2¢c0.
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD19 field descriptions (continued)

Field Description
101 Select mux mode: ALT5 mux port: QD_PHA of instance: flextimer2.
110 Select mux mode: ALT6 mux port: TXDATA[3] for MACO-MII
111 Select mux mode: ALT7 mux port: DATA_OUTI[19] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD19.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD19.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD19.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD19.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD19.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD19.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD19.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD19.
PUE

0 Keeperenable
1 Pull enable
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IOMUXC_PTD19 field descriptions (continued)

Field Description
1 Output Buffer Enable Field. Select one of the following values for pad: PTD19.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD19.
IBE

0 Disabled

1

Enabled

6.2.77 Software MUX Pad Control Register 76 (IOMUXC_PTD18)

Address: 4004_8000h base + 130h offset = 4004_8130h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\‘, Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD18 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTD18.
MUX_MODE
NOTE: Pad PTD18 is involved in Daisy Chain.
¢ Config Register OMUXC_I2C0_IPP_SDA_IND_SELECT_INPUT for mode ALT4.
000 Select mux mode: ALTO mux port: GPIO[76] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: FB_AD[18] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[2] of instance: nfc_mlc.
011  Select mux mode: ALT3 mux port: FSR of instance: esai.
100 Select mux mode: ALT4 mux port: SDA of instance: i2c0.
101 Select mux mode: ALT5 mux port: QD_PHB of instance: flextimer2.
111 Select mux mode: ALT7 mux port: DATA_OUTI[10] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD18.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)
IOMUXC_PTD18 field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTD18.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD18.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD18.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD18.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD18.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD18.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD18.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD18.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD18.
IBE

0 Disabled
1 Enabled
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6.2.78 Software MUX Pad Control Register 77 (IOMUXC_PTD17)

Address: 4004_8000h base + 134h offset = 4004_8134h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD17 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD17.
MUX_MODE
NOTE: Pad PTD17 is involved in Daisy Chain.
* Config Register IOMUXC_I2C1_IPP_SCL_IND_SELECT_INPUT for mode ALT4.
000 Select mux mode: ALTO mux port: GPIO[77] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: FB_AD[17] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[1] of instance: nfc_mlc.
011  Select mux mode: ALT3 mux port: HCKR of instance: esai.
100 Select mux mode: ALT4 mux port: SCL of instance: i2c1.
110 Select mux mode: ALT6 mux port: TXERR of MACO-MII
111 Select mux mode: ALT7 mux port: DATA_OUT[11] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD17.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD17.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD17.
ODE
0 Output is CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD17.
HYS
0 CMOS input
1 Schmitt trigger input
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD17 field descriptions (continued)

Field Description
8-6 Drive Strength Field. Select one of the following values for pad: PTD17.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD17.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD17.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD17.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD17.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD17.
IBE
0 Disabled
1 Enabled

6.2.79 Software MUX Pad Control Register 78 (IOMUXC_PTD16)

Address: 4004_8000h base + 138h offset = 4004_8138h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0

VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTD16 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD16.
MUX_MODE

NOTE: Pad PTD16 is involved in Daisy Chain.
¢ Config Register OMUXC_I2C1_IPP_SDA_IND_SELECT_INPUT for mode ALT4.

000 Select mux mode: ALTO mux port: GPIO[78] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: FB_AD[16] of instance: platform.
010 Select mux mode: ALT2 mux port: NF_IO[0] of instance: nfc_mlc.

011  Select mux mode: ALT3 mux port: HCKT of instance: esai.

100 Select mux mode: ALT4 mux port: SDA of instance: i2c1.

111 Select mux mode: ALT7 mux port: DATA_OUTI[12] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTD16.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTD16.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD16.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD16.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD16.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD16.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up
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IOMUXC_PTD16 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD16.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD16.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD16.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD16.
IBE

0 Disabled
1 Enabled

6.2.80 Software MUX Pad Control Register 79 (IOMUXC_PTDO)

Address: 4004_8000h base + 13Ch offset = 4004_813Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTDO field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTDO.
MUX_MODE
NOTE: Pad PTDO is involved in Daisy Chain.
» Config Register IOMUXC_SCI_FLX2_IPP_IND_SCI_TX_SELECT_INPUT for mode ALT2.
000 Select mux mode: ALTO mux port: GPIO[79] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: QSCK_A of instance: quadspiO.
010 Select mux mode: ALT2 mux port: TX of instance: sci_flx2.
100 Select mux mode: ALT4 mux port: FB_AD[15] of instance: platform.
101  Select mux mode: ALT5 mux port: EXTCLK of instance: spdif.
111 Select mux mode: ALT7 mux port: debug_out[17] of instance: viu_mux.
19-14 This field is reserved.
Reserved
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IOMUXC_PTDO field descriptions (continued)

Field Description
13-12 Speed Field. Select one of the following values for pad: PTDO.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTDO.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTDO.
ODE
0 Outputis CMOS

1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTDO.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTDO.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTDO.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTDO.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTDO.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTDO.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTDO.
IBE
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IOMUXC_PTDO field descriptions (continued)

Field

Description

0 Disabled
1 Enabled

6.2.81 Software MUX Pad Control Register 80 (IOMUXC_PTD1)

Address: 4004_8000h base + 140h offset = 4004_8140h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD1 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD1.
MUX_MODE
NOTE: Pad PTD1 is involved in Daisy Chain.
* Config Register IOMUXC_SCI_FLX2_IPP_IND_SCI_RX_SELECT_INPUT for mode ALT2.
000 Select mux mode: ALTO mux port: GPIO[80] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: QPCSO0_A of instance: quadspiO.
010 Select mux mode: ALT2 mux port: RX of instance: sci_fIx2.
100 Select mux mode: ALT4 mux port: FB_AD[14] of instance: platform.
101  Select mux mode: ALT5 mux port: IN1 of instance: spdif.
111 Select mux mode: ALT7 mux port: debug_out[18] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD1.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD1.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD1.
ODE
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IOMUXC_PTD1 field descriptions (continued)

Field Description
0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD1.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD1.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD1.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD1.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD1.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD1.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD1.
IBE
0 Disabled
1 Enabled
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6.2.82 Software MUX Pad Control Register 81 (IOMUXC_PTD2)

Address: 4004_8000h base + 144h offset = 4004_8144h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD2 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTD2.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[81] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: QSPI_IO3_A of instance: quadspiO.
010 Select mux mode: ALT2 mux port: RTS of instance: sci_fIx2.

011  Select mux mode: ALT3 mux port: CS3 of instance: dspii.

100 Select mux mode: ALT4 mux port: FB_AD[13] of instance: platform.
101 Select mux mode: ALT5 mux port: OUT1 of instance: spdif.

111 Select mux mode: ALT7 mux port: debug_out[19] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTD2.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTD2.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD2.
ODE

0 Output is CMOS
1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD2.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD2.
DSE

000 output driver disabled;
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IOMUXC_PTD2 field descriptions (continued)

Field Description
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 O0hm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD2.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD2.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD2.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD2.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD2.
IBE
0 Disabled
1 Enabled

6.2.83 Software MUX Pad Control Register 82 (IOMUXC_PTD3)

Address: 4004_8000h base + 148h offset = 4004_8148h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

VF\; Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTD3 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTD3.
MUX_MODE
NOTE: Pad PTD3 is involved in Daisy Chain.
* Config Register IOMUXC_SCI_FLX2_IPP_IND_CTS_B_SELECT_INPUT for mode ALT2.
000 Select mux mode: ALTO mux port: GPIO[82] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: QSPI_IO2_A of instance: quadspiO.
010 Select mux mode: ALT2 mux port: CTS of instance: sci_flx2.
011  Select mux mode: ALT3 mux port: CS2 of instance: dspii.
100 Select mux mode: ALT4 mux port: FB_AD[12] of instance: platform.
101 Select mux mode: ALT5 mux port: PLOCK of instance: spdif.
111 Select mux mode: ALT7 mux port: debug_out[20] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD3.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD3.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD3.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD3.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTDS3.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD3.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up
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IOMUXC_PTD3 field descriptions (continued)

Field Description
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD3.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD3.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTDS3.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD3.
IBE

0 Disabled
1 Enabled

6.2.84 Software MUX Pad Control Register 83 (IOMUXC_PTDA4)

Address: 4004_8000h base + 14Ch offset = 4004_814Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD4 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD4.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[83] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: QSPI_IO1_A of instance: quadspiO.
011  Select mux mode: ALT3 mux port: CS1 of instance: dspii.
100 Select mux mode: ALT4 mux port: FB_AD[11] of instance: platform.
101 Select mux mode: ALT5 mux port: SRCLK of instance: spdif.
111 Select mux mode: ALT7 mux port: debug_out[21] of instance: viu_mux.
19-14 This field is reserved.
Reserved
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTDA4 field descriptions (continued)

Field

Description

13-12
SPEED

Speed Field. Select one of the following values for pad: PTD4.

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTDA4.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTDA4.

0 Outputis CMOS
1 OQutput is open drain

HYS

Hysteresis Enable Field. Select one of the following values for pad: PTD4.

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTDA4.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTD4.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTDA4.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTD4.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTDA4.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTD4.
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IOMUXC_PTDA4 field descriptions (continued)

Description

Field

0 Disabled
1 Enabled

6.2.85 Software MUX Pad Control Register 84 (IOMUXC_PTD5)

Address: 4004_8000h base + 150h offset = 4004_8150h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTDS field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD5.
MUX_MODE
NOTE: Pad PTDS5 is involved in Daisy Chain.
¢ Config Register OMUXC_DSPI1_IPP_IND_SS_B_SELECT_INPUT for mode ALTS3.
000 Select mux mode: ALTO mux port: GPIO[84] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: QSPI_IO0_A of instance: quadspiO.
011 Select mux mode: ALT3 mux port: CSO0 of instance: dspi1.
100 Select mux mode: ALT4 mux port: FB_AD[10] of instance: platform.
111 Select mux mode: ALT7 mux port: debug_out[22] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD5.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD5.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD5.
ODE
0 Outputis CMOS
1 Output is open drain
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTDS5 field descriptions (continued)

Field Description
9 Hysteresis Enable Field. Select one of the following values for pad: PTD5.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTD5.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD5.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD5.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD5.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD5.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD5.
IBE

0 Disabled
1 Enabled
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6.2.86 Software MUX Pad Control Register 85 (IOMUXC_PTD6)

Address: 4004_8000h base + 154h offset = 4004_8154h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD6 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD6.
MUX_MODE

NOTE: Pad PTD6 is involved in Daisy Chain.
» Config Register IOMUXC_DSPI1_IPP_IND_SIN_SELECT_INPUT for mode ALTS3.

000 Select mux mode: ALTO mux port: GPIO[85] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: DQS_A of instance: quadspiO.

011 Select mux mode: ALT3 mux port: SIN of instance: dspi1.

100 Select mux mode: ALT4 mux port: FB_AD[9] of instance: platform.

111 Select mux mode: ALT7 mux port: debug_out[23] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTD6.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTD6.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD6.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD6.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD6.
DSE

000 output driver disabled;
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD6 field descriptions (continued)

Field Description
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD6.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD6.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD6.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD6.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD6.
IBE
0 Disabled
1 Enabled

6.2.87 Software MUX Pad Control Register 86 (IOMUXC_PTD?7)

Address: 4004_8000h base + 158h offset = 4004_8158h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

VF\; Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
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IOMUXC_PTD?7 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD7.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[86] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: QSCK_B of instance: quadspiO.

011  Select mux mode: ALT3 mux port: SOUT of instance: dspif.

100 Select mux mode: ALT4 mux port: FB_ADI[8] of instance: platform.

111 Select mux mode: ALT7 mux port: debug_out[24] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTD7.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTD7.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD7.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD7.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD7.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD7.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTD7.
PKE
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IOMUXC_PTD? field descriptions (continued)

Field Description
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD7.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD7.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD7.
IBE
0 Disabled
1 Enabled

6.2.88 Software MUX Pad Control Register 87 (IOMUXC_PTD8)

Address: 4004_8000h base + 15Ch offset = 4004_815Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTDS8 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD8.
MUX_MODE
NOTE: Pad PTDS8 is involved in Daisy Chain.
» Config Register IOMUXC_DSPI1_IPP_IND_SCK_SELECT_INPUT for mode ALTS3.
000 Select mux mode: ALTO mux port: GPIO[87] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: QPCSO0_B of instance: quadspiO.
010 Select mux mode: ALT2 mux port: FB_CLKOUT of instance: Ipcg0.
011 Select mux mode: ALT3 mux port: SCK of instance: dspil.
100 Select mux mode: ALT4 mux port: FB_AD[7] of instance: platform.
111 Select mux mode: ALT7 mux port: debug_out[25] of instance: viu_mux.
19-14 This field is reserved.
Reserved
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IOMUXC_PTDS8 field descriptions (continued)

Field Description
13-12 Speed Field. Select one of the following values for pad: PTD8.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTD8.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD8.
ODE
0 Outputis CMOS

1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD8.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD8.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD8.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD8.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD8.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTDS.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD8.
IBE
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IOMUXC_PTDS8 field descriptions (continued)

Field

Description

0 Disabled
1 Enabled

6.2.89 Software MUX Pad Control Register 88 (IOMUXC_PTD9)

Address: 4004_8000h base + 160h offset = 4004_8160h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD9 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTD9.
MUX_MODE
NOTE: Pad PTD9 is involved in Daisy Chain.
¢ Config Register IOMUXC_SAI1_IPP_IND_SAI_TXSYNC_SELECT_INPUT for mode ALT®6.
000 Select mux mode: ALTO mux port: GPIO[88] of instance: rgpioc.
001  Select mux mode: ALT1 mux port: QSPI_IO3_B of instance: quadspiO.
010 Select mux mode: ALT2 mux port: CS1 of instance: dspi3.
100 Select mux mode: ALT4 mux port: FB_AD[6] of instance: platform.
110 Select mux mode: ALT6 mux port: TX_SYNC of instance: saii.
111 Select mux mode: ALT7 mux port: DATA_OUTI2] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD9.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD9.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD9.
ODE
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IOMUXC_PTD?9 field descriptions (continued)

Field Description
0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD9.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD9.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD9.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD9.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD9.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD9.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD9.
IBE
0 Disabled
1 Enabled
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6.2.90 Software MUX Pad Control Register 89 (IOMUXC_PTD10)

Address: 4004_8000h base + 164h offset = 4004_8164h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
R
W Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD10 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD10.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[89] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: QSPI_IO2_B of instance: quadspiO.
010 Select mux mode: ALT2 mux port: CSO0 of instance: dspi3.

100 Select mux mode: ALT4 mux port: FB_AD[5] of instance: platform.

111 Select mux mode: ALT7 mux port: DATA_OUTI3] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTD10.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTD10.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTD10.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTD10.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD10.
DSE

000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
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IOMUXC_PTD10 field descriptions (continued)

Field Description
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD10.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD10.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD10.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD10.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD10.
IBE
0 Disabled
1 Enabled

6.2.91 Software MUX Pad Control Register 90 (IOMUXC_PTD11)

Address: 4004_8000h base + 168h offset = 4004_8168h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16

vF\{/ Reserved MUX_MODE Reserved

Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0

Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTD11 field descriptions

Field Description

31-23 This field is reserved.
Reserved
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IOMUXC_PTD11 field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD11.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[90] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: QSPI_IO1_B of instance: quadspiO.
010 Select mux mode: ALT2 mux port: SIN of instance: dspi3.
100 Select mux mode: ALT4 mux port: FB_AD[4] of instance: platform.
111 Select mux mode: ALT7 mux port: debug_out[26] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD11.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD11.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD11.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD11.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTD11.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD11.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD11.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
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IOMUXC_PTD11 field descriptions (continued)

Field Description
2 Pull / Keep Select Field. Select one of the following values for pad: PTD11.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD11.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD11.
IBE

0 Disabled
1 Enabled

6.2.92 Software MUX Pad Control Register 91 (IOMUXC_PTD12)

Address: 4004_8000h base + 16Ch offset = 4004_816Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTD12 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD12.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[91] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: QSPI_IO0_B of instance: quadspiO.
010 Select mux mode: ALT2 mux port: SOUT of instance: dspi3.
100 Select mux mode: ALT4 mux port: FB_AD[3] of instance: platform.
111 Select mux mode: ALT7 mux port: debug_out[27] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD12.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTD12 field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTD12.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD12.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD12.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD12.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTD12.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTD12.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTD12.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTD12.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTD12.
IBE

0 Disabled
1 Enabled
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6.2.93 Software MUX Pad Control Register 92 (IOMUXC_PTD13)

Address: 4004_8000h base + 170h offset = 4004_8170h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTD13 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTD13.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[92] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: DQS_B of instance: quadspiO.
010 Select mux mode: ALT2 mux port: SCK of instance: dspi3.
100 Select mux mode: ALT4 mux port: FB_AD[2] of instance: platform.
111 Select mux mode: ALT7 mux port: debug_out[28] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTD13.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTD13.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTD13.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTD13.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTD13.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
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IOMUXC_PTD13 field descriptions (continued)

Field

Description

011
100
101
110
111

50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
25 Ohm

20 Ohm (34 Ohm if pad is DDR)

54
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTD13.

00
01

100 kOhm Pull Down
47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTD13.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTD13.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTD13.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTD13.

0 Disabled
1 Enabled

6.2.94 Software MUX Pad Control Register 93 (IOMUXC_PTB23)

Address: 4004_8000h base + 174h offset = 4004_8174h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset O 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTB23 field descriptions
Field Description
31-23 This field is reserved.
Reserved
Table continues on the next page...
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IOMUXC_PTB23 field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTB23.
MUX_MODE

NOTE: Pad PTB23 is involved in Daisy Chain.
» Config Register OMUXC_SCI_FLX1_IPP_IND_SCI_TX_SELECT_INPUT for mode ALT2.

000 Select mux mode: ALTO mux port: GPIO[93] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TX_BCLK of instance: sai0.

010 Select mux mode: ALT2 mux port: TX of instance: sci_flx1.

100 Select mux mode: ALT4 mux port: FB_MUXED_ALE of instance: platform.
101 Select mux mode: ALT5 mux port: FB_TS_b of instance: platform.

110 Select mux mode: ALT6 mux port: RTS of instance: sci_fIx3.

111 Select mux mode: ALT7 mux port: DATA_OUT[13] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTB23.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB23.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB23.

ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB23.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB23.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB23.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up
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IOMUXC_PTB23 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB23.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB23.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB23.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB23.
IBE
0 Disabled
1 Enabled

6.2.95 Software MUX Pad Control Register 94 (IOMUXC_PTB24)

Address: 4004_8000h base + 178h offset = 4004_8178h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTB24 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTB24.
MUX_MODE
NOTE: Pad PTB24 is involved in Daisy Chain.
¢ Config Register IOMUXC_SCI_FLX1_IPP_IND_SCI_RX_SELECT_INPUT for mode ALT2.
000 Select mux mode: ALTO mux port: GPIO[94] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RX_BCLK of instance: sai0.
010 Select mux mode: ALT2 mux port: RX of instance: sci_flx1.
100 Select mux mode: ALT4 mux port: FB_MUXED_TSIZO0 of instance: platform.
101 Select mux mode: ALT5 mux port: NF_WE_b of instance: nfc_mlc.
110 Select mux mode: ALT6 mux port: CTS of instance: sci_flx3.
111 Select mux mode: ALT7 mux port: DATA_OUT[14] of instance: tcon1.
Table continues on the next page...
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IOMUXC_PTB24 field descriptions (continued)

Field Description
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB24.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB24.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB24.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB24.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB24.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB24.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

3 Pull / Keep Enable Field. Select one of the following values for pad: PTB24.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTB24.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTB24.
OBE
0 Disabled

1 Enabled
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IOMUXC_PTB24 field descriptions (continued)

Field Description
0 Input Buffer Enable Field. Select one of the following values for pad: PTB24.
IBE

0 Disabled
1 Enabled

6.2.96 Software MUX Pad Control Register 95 (IOMUXC_PTB25)

Address: 4004_8000h base + 17Ch offset = 4004_817Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTB25 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTB25.
MUX_MODE
NOTE: Pad PTB25 is involved in Daisy Chain.
000 Select mux mode: ALTO mux port: GPIO[95] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RX_DATA of instance: sai0.
010 Select mux mode: ALT2 mux port: RTS of instance: sci_flx1.
100 Select mux mode: ALT4 mux port: FB_CS1_b of instance: platform.
101 Select mux mode: ALT5 mux port: NF_CEO_b of instance: nfc_mic.
111 Select mux mode: ALT7 mux port: DATA_OUT[15] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTB25.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTB25.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTB25.
ODE
Table continues on the next page...
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IOMUXC_PTB25 field descriptions (continued)

Field Description
0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB25.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB25.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB25.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB25.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB25.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB25.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB25.
IBE
0 Disabled
1 Enabled
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6.2.97 Software MUX Pad Control Register 96 (IOMUXC_PTB26)

Address: 4004_8000h base + 180h offset = 4004_8180h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTB26 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTB26.
MUX_MODE

NOTE: Pad PTB26 is involved in Daisy Chain.
* Config Register IOMUXC_SCI_FLX1_IPP_IND_CTS_B_SELECT_INPUT for mode ALT2.

000 Select mux mode: ALTO mux port: GPIO[96] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TX_DATA of instance: sai0.

010 Select mux mode: ALT2 mux port: CTS of instance: sci_flx1.

011  Select mux mode: ALT3 mux port: RCON21 of instance: src.

100 Select mux mode: ALT4 mux port: FB_CSO_b of instance: platform.
101 Select mux mode: ALT5 mux port: NF_CE1_b of instance: nfc_mic.
111 Select mux mode: ALT7 mux port: DATA_OUT[16] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTB26.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB26.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB26.
ODE

0 Output is CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB26.
HYS
0 CMOS input

1 Schmitt trigger input
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IOMUXC_PTB26 field descriptions (continued)

Field Description
8-6 Drive Strength Field. Select one of the following values for pad: PTB26.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB26.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB26.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTB26.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTB26.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB26.
IBE
0 Disabled
1 Enabled

6.2.98 Software MUX Pad Control Register 97 (IOMUXC_PTB27)

Address: 4004_8000h base + 184h offset = 4004_8184h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
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IOMUXC_PTB27 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTB27.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[97] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: RX_SYNC of instance: sai0.

011  Select mux mode: ALT3 mux port: RCON22 of instance: src.

100 Select mux mode: ALT4 mux port: FB_OE_b of instance: platform.

101 Select mux mode: ALT5 mux port: FB_MUXED_TBST_b of instance: platform.
110 Select mux mode: ALT6 mux port: NF_RE_b of instance: nfc_mic.

111 Select mux mode: ALT7 mux port: DATA_OUTI[17] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTB27.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTB27.
SRE
0 Slow Slew Rate

1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTB27.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTB27.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTB27.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTB27.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up
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IOMUXC_PTB27 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTB27.
PKE

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

2 Pull / Keep Select Field. Select one of the following values for pad: PTB27.
PUE
0 Keeper enable

1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTB27.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTB27.
IBE
0 Disabled
1 Enabled

6.2.99 Software MUX Pad Control Register 98 (IOMUXC_PTB28)

Address: 4004_8000h base + 188h offset = 4004_8188h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTB28 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTB28.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[98] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TX_SYNC of instance: sai0.

011  Select mux mode: ALT3 mux port: RCON23 of instance: src.

100 Select mux mode: ALT4 mux port: FB_RW _b of instance: platform.
111 Select mux mode: ALT7 mux port: DATA_OUT][8] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTB28.
SPEED

00 Low (50 MHz)

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTB28 field descriptions (continued)

Field

Description

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTB28.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTB28.

0 Outputis CMOS
1 Output is open drain

Hysteresis Enable Field. Select one of the following values for pad: PTB28.

0 CMOS input
1 Schmitt trigger input

Drive Strength Field. Select one of the following values for pad: PTB28.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTB28.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTB28.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTB28.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTB28.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTB28.

0 Disabled
1 Enabled
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6.2.100 Software MUX Pad Control Register 99 (IOMUXC_PTC26)

Address: 4004_8000h base + 18Ch offset = 4004_818Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTC26 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC26.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[99] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TX_BCLK of instance: saif.

010 Select mux mode: ALT2 mux port: CS5 of instance: dspi0.

011  Select mux mode: ALT3 mux port: RCON24 of instance: src.

100 Select mux mode: ALT4 mux port: FB_TA_b of instance: platform.
101 Select mux mode: ALT5 mux port: NF_RB_b of instance: nfc_mic.
111 Select mux mode: ALT7 mux port: DATA_OUTI9] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTC26.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC26.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC26.
ODE

0 Output is CMOS
1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC26.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC26.
DSE

000 output driver disabled;

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC26 field descriptions (continued)

Field

Description

001
010
011
100
101
110
111

150 Ohm (240 Ohm if pad is DDR)
75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
25 Ohm

20 Ohm (34 Ohm if pad is DDR)

5-4
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTC26.

00
01
10
11

100 kOhm Pull Down
47 kOhm Pull Up
100 kOhm Pull Up
22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTC26.

0 Pull/Keeper Disabled

1

Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTC26.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTC26.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTC26.

0 Disabled
1 Enabled

6.2.101

Address: 4004_800

0h base + 190h offset = 4004_8190h

Software MUX Pad Control Register 100 (IOMUXC_PTC27)

Bt 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
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IOMUXC_PTC27 field descriptions

Field

Description

31-23
Reserved

This field is reserved.

22-20
MUX_MODE

MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTC27.

000
001
010
011
100
101
110
111

Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode:
Select mux mode: ALT5 mux port:
Select mux mode: ALT6 mux port:
Select mux mode: ALT7 mux port:

ALTO mux port:
ALT1 mux port:
ALT2 mux port:
ALT3 mux port:
ALT4 mux port:

GPIO[100] of instance: rgpioc.
RX_BCLK of instance: saii.

CS4 of instance: dspiO.

RCON25 of instance: src.
FB_BE3_b of instance: platform.
FB_CS3_b of instance: platform.
NF_ALE of instance: nfc_mlc.
DATA_OUT[4] of instance: tcon1.

19-14
Reserved

This field is reserved.

13-12
SPEED

Speed Field. Select one of the following values for pad: PTC27.

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTC27.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTC27.

0 Output is CMOS
1 OQutput is open drain

HYS

Hysteresis Enable Field. Select one of the following values for pad: PTC27.

0 CMOS input
1 Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTC27.

000
001
010
011
100
101

output driver disabled;

150 Ohm (240 Ohm if pad is DDR)
75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

54
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTC27.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC27 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC27.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC27.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC27.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC27.
IBE

0 Disabled
1 Enabled

6.2.102 Software MUX Pad Control Register 101 (IOMUXC_PTC28)

Address: 4004_8000h base + 194h offset = 4004_8194h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTC28 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTC28.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[101] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: RX_DATA of instance: sail.
010 Select mux mode: ALT2 mux port: CS3 of instance: dspi0.
011  Select mux mode: ALT3 mux port: RCON26 of instance: src.
100 Select mux mode: ALT4 mux port: FB_BE2_b of instance: platform.
101 Select mux mode: ALT5 mux port: FB_CS2_b of instance: platform.
110 Select mux mode: ALT6 mux port: NF_CLE of instance: nfc_mic.
111 Select mux mode: ALT7 mux port: DATA_OUTI5] of instance: tcon1.
19-14 This field is reserved.
Reserved
Table continues on the next page...
Vybrid Reference Manual, Rev. 5, 06/2014
Freescale Semiconductor, Inc. 393




A 4
A

4 |

wmemory map and register definition

IOMUXC_PTC28 field descriptions (continued)

Field Description
13-12 Speed Field. Select one of the following values for pad: PTC28.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC28.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC28.
ODE

0 Outputis CMOS
1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC28.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC28.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC28.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC28.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC28.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC28.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC28.
IBE

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTC28 field descriptions (continued)

Field

Description

0 Disabled
1 Enabled

6.2.103 Software MUX Pad Control Register 102 (IOMUXC_PTC29)

Address: 4004_8000h base + 198h offset = 4004_8198h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTC29 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 7 IOMUX modes to be used for pad: PTC29.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[102] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TX_DATA of instance: sail.
010 Select mux mode: ALT2 mux port: CS2 of instance: dspi0.
011  Select mux mode: ALT3 mux port: RCON27 of instance: src.
100 Select mux mode: ALT4 mux port: FB_BE1_b of instance: platform.
101 Select mux mode: ALT5 mux port: FB_MUXED_TSIZ1 of instance: platform.
111 Select mux mode: ALT7 mux port: DATA_OUT]I6] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC29.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTC29.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC29.
ODE
0 Outputis CMOS
1 Output is open drain
Table continues on the next page...
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IOMUXC_PTC29 field descriptions (continued)

Field Description
9 Hysteresis Enable Field. Select one of the following values for pad: PTC29.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC29.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC29.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC29.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC29.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC29.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC29.
IBE
0 Disabled
1 Enabled
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6.2.104 Software MUX Pad Control Register 103 (IOMUXC_PTC30)

Address: 4004_8000h base + 19Ch offset = 4004_819Ch

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
IOMUXC_PTC30 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 8 IOMUX modes to be used for pad: PTC30.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[103] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: RX_SYNC of instance: sail.

010 Select mux mode: ALT2 mux port: CS2 of instance: dspif.

011  Select mux mode: ALT3 mux port: RCON28 of instance: src.

100 Select mux mode: ALT4 mux port: FB_MUXED_BEOQ_b of instance: platform.
101 Select mux mode: ALT5 mux port: FB_TSIZO0 of instance: platform.

110 Select mux mode: ALT6 mux port: ADCOSES5 of instance: adc0_da.

111 Select mux mode: ALT7 mux port: DATA_OUT[7] of instance: tcon1.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTC30.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTC30.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTC30.
ODE

0 Output is CMOS
1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTC30.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC30.
DSE

Table continues on the next page...
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IOMUXC_PTC3O0 field descriptions (continued)

Field Description
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC30.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC30.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC30.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC30.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC30.
IBE
0 Disabled
1 Enabled

6.2.105 Software MUX Pad Control Register 104 (IOMUXC_PTC31)

Address: 4004_800

Bit 31 30

0h base + 1A0h offset = 4004_81A0h

29 28 27 26 25 24 22 21 20 19 18 17

W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 1
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IOMUXC_PTC31 field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTC31.
MUX_MODE
NOTE: Pad PTC31 is involved in Daisy Chain.
» Config Register IOMUXC_SAI1_IPP_IND_SAI_TXSYNC_SELECT_INPUT for mode ALT1.
000 Select mux mode: ALTO mux port: GPIO[104] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TX_SYNC of instance: sai.
011  Select mux mode: ALT3 mux port: RCON29 of instance: src.
110 Select mux mode: ALT6 mux port: ADC1SES5 of instance: adc1_da.
111 Select mux mode: ALT7 mux port: DATA_QOUT[8] of instance: tcon1.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTC31.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTC31.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTC31.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTC31.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTC31.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTC31.
PUS

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

Table continues on the next page...
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IOMUXC_PTC31 field descriptions (continued)

Field Description
3 Pull / Keep Enable Field. Select one of the following values for pad: PTC31.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTC31.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTC31.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTC31.
IBE

0 Disabled
1 Enabled

6.2.106 Software MUX Pad Control Register 105 (IOMUXC_PTEO)

Address: 4004_8000h base + 1A4h offset = 4004_81A4h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
\Z Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 0 0 0 1 0 0
IOMUXC_PTEO field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTEO.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[105] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TCON[1] of instance: tconO.
010 Select mux mode: ALT2 mux port: BOOTMODE([1] of instance: src.
100 Select mux mode: ALT4 mux port: LCDO of instance: lcd_64f6b.
111 Select mux mode: ALT7 mux port: debug_out[29] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTEO.
SPEED
00 Low (50 MHz)

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)
IOMUXC_PTEDO field descriptions (continued)

Field

Description

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTEO.

0 Slow Slew Rate
1 Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTEO.

0 Outputis CMOS
1 Output is open drain

Hysteresis Enable Field. Select one of the following values for pad: PTEOQ.

0 CMOS input
1 Schmitt trigger input

Drive Strength Field. Select one of the following values for pad: PTEO.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTEO.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTEO.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTEO.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTEO.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTEO.

0 Disabled
1 Enabled
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6.2.107 Software MUX Pad Control Register 106 (IOMUXC_PTE1)

Address: 4004_8000h base + 1A8h offset = 4004_81A8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 0 0 0 1 0 0
IOMUXC_PTE?1 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTE.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[106] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: TCONJ[2] of instance: tconO.

010 Select mux mode: ALT2 mux port: BOOTMODE[0] of instance: src.
100 Select mux mode: ALT4 mux port: LCD1 of instance: Icd_64f6b.

111 Select mux mode: ALT7 mux port: debug_out[30] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTE1.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTE1.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTE1.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTE1.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTE1.
DSE

000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTET1 field descriptions (continued)

Field

Description

011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 0Ohm

111 20 Ohm (34 Ohm if pad is DDR)

54
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTE1.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTE1.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTE1.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTE1.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTE1.

0 Disabled
1 Enabled

6.2.108 Software MUX Pad Control Register 107 (IOMUXC_PTE?2)

Address: 4004_8000h base + 1ACh offset = 4004_81ACh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset O 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTEZ2 field descriptions
Field Description
31-23 This field is reserved.
Reserved
Table continues on the next page...
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IOMUXC_PTEZ2 field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTE2.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[107] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: DATA_OUT[1] of instance: tconO.
100 Select mux mode: ALT4 mux port: LCD2 of instance: Icd_64f6b.

111 Select mux mode: ALT7 mux port: debug_out[31] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTE2.
SPEED

00 Low (50 MHz)
01  Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTE2.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTE2.
ODE

0 Outputis CMOS
1 OQutput is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTE2.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTE2.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 0hm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTE2.
Pus 00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTE2.
PrE 0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTE2.
PUE

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTEZ2 field descriptions (continued)

Field Description
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTE2.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTE2.
IBE

0 Disabled
1 Enabled

6.2.109 Software MUX Pad Control Register 108 (IOMUXC_PTE3)

Address: 4004_8000h base + 1B0h offset = 4004_81B0h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
W Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
v'?, Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTES field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTES.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[108] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TCONJO0] of instance: tconO.
100 Select mux mode: ALT4 mux port: LCD3 of instance: Icd_64f6b.
111 Select mux mode: ALT7 mux port: debug_out[32] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTE3.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTES.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
Table continues on the next page...
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IOMUXC_PTES field descriptions (continued)

Field Description
10 Open Drain Enable Field. Select one of the following values for pad: PTES.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTES.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTES.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTES.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTE3.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTE3.
PUE
0 Keeperenable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTE3.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTES.
IBE
0 Disabled
1 Enabled

Vybrid Reference Manual, Rev. 5, 06/2014

406 Freescale Semiconductor, Inc.




g |

4
Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

6.2.110 Software MUX Pad Control Register 109 (IOMUXC_PTE4)

Address: 4004_8000h base + 1B4h offset = 4004_81B4h

Bit 31 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTE4 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTEA4.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[109] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: TCONJ3] of instance: tconO.
100 Select mux mode: ALT4 mux port: LCD4 of instance: Icd_64f6b.
111 Select mux mode: ALT7 mux port: debug_out[33] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTE4.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTEA4.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTEA4.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTE4.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTE4.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
Table continues on the next page...
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IOMUXC_PTEZ4 field descriptions (continued)

Field Description
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTEA4.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTE4.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTE4.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTE4.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTE4.
IBE

0 Disabled
1 Enabled

6.2.111 Software MUX Pad Control Register 110 (IOMUXC_PTED5)

Address: 4004_8000h base + 1B8h offset = 4004_81B8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
\2 Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\‘, Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTES field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTES.
MUX_MODE

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTES field descriptions (continued)

Field Description
000 Select mux mode: ALTO mux port: GPIO[110] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: DATA_OUTI[18] of instance: tcon0.
100 Select mux mode: ALT4 mux port: LCD5 of instance: Icd_64f6b.
111 Select mux mode: ALT7 mux port: debug_out[34] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTES.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTES.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTES.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTES5.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTES5.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTES.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTES.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTES.
PUE

0 Keeper enable
1 Pull enable
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IOMUXC_PTES field descriptions (continued)

Field Description
1 Output Buffer Enable Field. Select one of the following values for pad: PTES.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTES5.
IBE
0 Disabled
1 Enabled

6.2.112 Software MUX Pad Control Register 111 (IOMUXC_PTE®6)

Address: 4004_8000h base + 1BCh offset = 4004_81BCh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTES® field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTES6.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[111] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: DATA_OUT[19] of instance: tcon0.
100 Select mux mode: ALT4 mux port: LCD6 of instance: Icd_64f6b.
111 Select mux mode: ALT7 mux port: debug_out[35] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTES.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTES6.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTES.
ODE

Table continues on the next page...

Vybrid Reference Manual, Rev. 5, 06/2014

410

Freescale Semiconductor, Inc.




g |

4
Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTES® field descriptions (continued)

Field

Description

0 Outputis CMOS
1 Output is open drain

Hysteresis Enable Field. Select one of the following values for pad: PTE6.

0 CMOS input
1 Schmitt trigger input

Drive Strength Field. Select one of the following values for pad: PTE6.

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm

111 20 Ohm (34 Ohm if pad is DDR)

5-4
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTES.

00 100 kOhm Pull Down
01 47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTES.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTE6.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTES.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTE6.

0 Disabled
1 Enabled
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6.2.113 Software MUX Pad Control Register 112 (IOMUXC_PTE?7)

Address: 4004_8000h base + 1COh offset = 4004_81CO0Oh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VFJ Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTE? field descriptions

Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTE7.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[112] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: DATA_OUTI[20] of instance: tconO.
011 Select mux mode: ALT3 mux port: RCONO of instance: src.

100 Select mux mode: ALT4 mux port: LCD7 of instance: Icd_64f6b.

111 Select mux mode: ALT7 mux port: debug_out[36] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTE7.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTE7.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTE7.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTE7.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTE?.
DSE

000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)

Table continues on the next page...

Vybrid Reference Manual, Rev. 5, 06/2014

412 Freescale Semiconductor, Inc.




g |

Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTE? field descriptions (continued)

Field

Description

011
100
101
110
111

50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
25 Ohm

20 Ohm (34 Ohm if pad is DDR)

54
PUS

Pull Up / Down Config Field. Select one of the following values for pad: PTE7.

00
01

100 kOhm Pull Down
47 kOhm Pull Up

10 100 kOhm Pull Up
11 22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTE7.

0 Pull/Keeper Disabled
1 Pull/Keeper Enabled

PUE

Pull / Keep Select Field. Select one of the following values for pad: PTE7.

0 Keeper enable
1 Pull enable

OBE

Output Buffer Enable Field. Select one of the following values for pad: PTE7.

0 Disabled
1 Enabled

IBE

Input Buffer Enable Field. Select one of the following values for pad: PTE?.

0 Disabled
1 Enabled

6.2.114 Software MUX Pad Control Register 113 (IOMUXC_PTES)

Address: 4004_8000h base + 1C4h offset = 4004_81C4h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset O 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTES field descriptions
Field Description
31-23 This field is reserved.
Reserved
Table continues on the next page...
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IOMUXC_PTES field descriptions (continued)

Field Description
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTES.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[113] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: DATA_OUT[21] of instance: tconO.
011  Select mux mode: ALT3 mux port: RCON1 of instance: src.
100 Select mux mode: ALT4 mux port: LCD8 of instance: Icd_64f6b.
111 Select mux mode: ALT7 mux port: debug_out[37] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTES.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
11 Slew Rate Field. Select one of the following values for pad: PTES.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTES.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTES.
HYS
0 CMOS input
1 Schmitt trigger input
86 Drive Strength Field. Select one of the following values for pad: PTES.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTES.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTES.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTES field descriptions (continued)

Field Description
2 Pull / Keep Select Field. Select one of the following values for pad: PTES.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTES.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTES.
IBE

0 Disabled
1 Enabled

6.2.115 Software MUX Pad Control Register 114 (IOMUXC_PTE9)

Address: 4004_8000h base + 1C8h offset = 4004_81C8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTED9 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTE9.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[114] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: DATA_OUT[22] of instance: tconO.
011 Select mux mode: ALT3 mux port: RCON2 of instance: src.
100 Select mux mode: ALT4 mux port: LCD9 of instance: Icd_64f6b.
111 Select mux mode: ALT7 mux port: debug_out[38] of instance: viu_mux.
19-14 This field is reserved.
Reserved
13-12 Speed Field. Select one of the following values for pad: PTE9.
SPEED
00 Low (50 MHz)
01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)
Table continues on the next page...
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IOMUXC_PTED9 field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTE9.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTE9.
ODE

0 Outputis CMOS
1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTE9.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTE9.
DSE

000 output driver disabled;

001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)

110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTE9.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTE9.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTE9.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTE9.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTE9.
IBE
0 Disabled
1 Enabled
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6.2.116 Software MUX Pad Control Register 115 (IOMUXC_PTE10)

Address: 4004_8000h base + 1CCh offset = 4004_81CCh

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTE10 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTE10.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[115] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: DATA_OUTI[23] of instance: tconO.
011 Select mux mode: ALT3 mux port: RCONS3 of instance: src.

100 Select mux mode: ALT4 mux port: LCD10 of instance: Ilcd_64f6b.

111 Select mux mode: ALT7 mux port: debug_out[39] of instance: viu_mux.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTE10.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

11 Slew Rate Field. Select one of the following values for pad: PTE10.
SRE

0 Slow Slew Rate
1 Fast Slew Rate

10 Open Drain Enable Field. Select one of the following values for pad: PTE10.
ODE
0 Outputis CMOS

1 Output is open drain

9 Hysteresis Enable Field. Select one of the following values for pad: PTE10.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTE10.
DSE

000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)

010 75 Ohm (120 Ohm if pad is DDR)

Table continues on the next page...
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IOMUXC_PTE10 field descriptions (continued)

Field Description
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTE10.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTE10.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTE10.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTE10.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTE10.
IBE
0 Disabled
1 Enabled

6.2.117 Software MUX Pad Control Register 116 (IOMUXC_PTE11)

Address: 4004_8000h base + 1DOh offset = 4004_81D0h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0

IOMUXC_PTE11 field descriptions

Field Description

31-23 This field is reserved.
Reserved

Table continues on the next page...
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Chapter 6 Input/Output Multiplexer Controller (IOMUXC)

IOMUXC_PTE11 field descriptions (continued)

Field

Description

22-20
MUX_MODE

MUX Mode Select Field. Select 1 of 5 IOMUX modes to be used for pad: PTE11.

000
001
011
100
111

Select mux mode
Select mux mode
Select mux mode
Select mux mode

: ALTO mux port: GPIO[116] of instance: rgpioc.

1 ALT1 mux port: DATA_OUT[24] of instance: tcon0.
: ALT3 mux port: RCON4 of instance: src.

: ALT4 mux port: LCD11 of instance: Icd_64f6b.

Select mux mode: ALT7 mux port: debug_out[40] of instance: viu_mux.

19-14
Reserved

This field is reserved.

13-12
SPEED

Speed Field. Select one of the following values for pad: PTE11.

00
01
10
11

Low (50 MHz)
Medium (100 MHz)
Medium (100 MHz)
High (200 MHz)

11
SRE

Slew Rate Field. Select one of the following values for pad: PTE11.

0 Slow Slew Rate

1

Fast Slew Rate

10
ODE

Open Drain Enable Field. Select one of the following values for pad: PTE11.

0 Outputis CMOS

1

Qutput is open drain

HYS

Hysteresis Enable Field. Select one of the following values for pad: PTE11.

0
1

CMOS input
Schmitt trigger input

8-6
DSE

Drive Strength Field. Select one of the following values for pad: PTE11.

000
001
010
011
100
101
110
111

output driver disabled;

150 Ohm (240 Ohm if pad is DDR)
75 Ohm (120 Ohm if pad is DDR)
50 Ohm (80 Ohm if pad is DDR)
37 Ohm (60 Ohm if pad is DDR)
30 Ohm (48 Ohm if pad is DDR)
25 Ohm

20 Ohm (34 Ohm if pad is DDR)

Pull Up / Down Config Field. Select one of the following values for pad: PTE11.

00
01
10
11

100 kOhm Pull Down
47 kOhm Pull Up
100 kOhm Pull Up
22 kOhm Pull Up

PKE

Pull / Keep Enable Field. Select one of the following values for pad: PTE11.

0 Pull/Keeper Disabled

1

Pull/Keeper Enabled

Table continues on the next page...
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IOMUXC_PTE11 field descriptions (continued)

Field Description
2 Pull / Keep Select Field. Select one of the following values for pad: PTE11.
PUE

0 Keeper enable
1 Pull enable

1 Output Buffer Enable Field. Select one of the following values for pad: PTE11.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTE11.
IBE
0 Disabled
1 Enabled

6.2.118 Software MUX Pad Control Register 117 (IOMUXC_PTE12)

Address: 4004_8000h base + 1D4h offset = 4004_81D4h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
VF\; Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 1 1 0 0 0 0
Bit 15 14 13 12 1 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTE12 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 6 IOMUX modes to be used for pad: PTE12.
MUX_MODE

000 Select mux mode: ALTO mux port: GPIO[117] of instance: rgpioc.

001 Select mux mode: ALT1 mux port: DATA_OUTI[25] of instance: tconO.
010 Select mux mode: ALT2 mux port: CS3 of instance: dspii.

011  Select mux mode: ALT3 mux port: RCONS5 of instance: src.

100 Select mux mode: ALT4 mux port: LCD12 of instance: Icd_64f6b.

111 Select mux mode: ALT7 mux port: LP_IN of instance: Iptimer.

19-14 This field is reserved.

Reserved
13-12 Speed Field. Select one of the following values for pad: PTE12.
SPEED

00 Low (50 MHz)

01 Medium (100 MHz)
10 Medium (100 MHz)
11 High (200 MHz)

Table continues on the next page...
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IOMUXC_PTE12 field descriptions (continued)

Field Description
11 Slew Rate Field. Select one of the following values for pad: PTE12.
SRE
0 Slow Slew Rate
1 Fast Slew Rate
10 Open Drain Enable Field. Select one of the following values for pad: PTE12.
ODE
0 Outputis CMOS
1 Output is open drain
9 Hysteresis Enable Field. Select one of the following values for pad: PTE12.
HYS
0 CMOS input
1 Schmitt trigger input
8-6 Drive Strength Field. Select one of the following values for pad: PTE12.
DSE
000 output driver disabled;
001 150 Ohm (240 Ohm if pad is DDR)
010 75 Ohm (120 Ohm if pad is DDR)
011 50 Ohm (80 Ohm if pad is DDR)
100 37 Ohm (60 Ohm if pad is DDR)
101 30 Ohm (48 Ohm if pad is DDR)
110 25 Ohm
111 20 Ohm (34 Ohm if pad is DDR)
5-4 Pull Up / Down Config Field. Select one of the following values for pad: PTE12.
PUS
00 100 kOhm Pull Down
01 47 kOhm Pull Up
10 100 kOhm Pull Up
11 22 kOhm Pull Up
3 Pull / Keep Enable Field. Select one of the following values for pad: PTE12.
PKE
0 Pull/Keeper Disabled
1 Pull/Keeper Enabled
2 Pull / Keep Select Field. Select one of the following values for pad: PTE12.
PUE
0 Keeper enable
1 Pull enable
1 Output Buffer Enable Field. Select one of the following values for pad: PTE12.
OBE
0 Disabled
1 Enabled
0 Input Buffer Enable Field. Select one of the following values for pad: PTE12.
IBE

0 Disabled
1 Enabled

Vybrid Reference Manual, Rev. 5, 06/2014

Freescale Semiconductor, Inc. 421



g |

wmemory map and register definition

6.2.119 Software MUX Pad Control Register 118 (IOMUXC_PTE13)

Address: 4004_8000h base + 1D8h offset = 4004_81D8h

Bit 31 30 29 28 27 26 25 24 | 23 22 21 20 19 18 17 16
vF\{/ Reserved MUX_MODE Reserved
Reset 0 0 0 0 0 0 0 0 | 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8 | 7 6 5 4 3 2 1 0
VF\; Reserved SPEED SRE | ODE | HYS DSE PUS PKE | PUE | OBE | IBE
Reset 0 0 0 0 0 0 0 | 0 1 1 0 0 0 0 0
IOMUXC_PTE13 field descriptions
Field Description
31-23 This field is reserved.
Reserved
22-20 MUX Mode Select Field. Select 1 of 4 IOMUX modes to be used for pad: PTE13.
MUX_MODE
000 Select mux mode: ALTO mux port: GPIO[118] of instance: rgpioc.
001 Select mux mode: ALT1 mux port: DATA_OUTI[10] of instance: tconO.
100 Select mux mode: ALT4 mux port: LCD13 of instance: lcd_64f6b.
111 Select mux mode: ALT7 mux port: debug_out[41] of instance: viu_mux.
19-14 This field is reserved.
