Advanced Security and Features Set MCU @
A\ MicrocHIP

1-MB Flash, 256-KB SRAM with optional Hardware Security Module, Crypto, 1
MSPS 12-bit ADC, QSPI, USB, Ethernet, and PTC

Operating Conditions (PIC32CX SG41)
«  1.71V-3.63V, -40°C to +85°C, DC to 120 MHz
«  1.71V-3.63V, -40°C to +125°C, DC to 100 MHz
Operating Conditions (PIC32CX SG60/SG61)
+  2.7V-3.63V,-40°Cto +85°C, DCto 120 MHz
+  2.7V-3.63V,-40°Cto +125°C, DC to 100 MHz
Core:
+  Arm°® Cortex®-M4F CPU running at up to 120 MHz:
- 403 CoreMark® at 120 MHz
- 4 KB combined instruction cache and data cache
- 8-Zone Memory Protection Unit (MPU)
- Thumb®-2 instruction set
- Embedded Trace Module (ETM) with instruction trace stream
- CoreSight Embedded Trace Buffer (ETB)
- Trace Port Interface Unit (TPIU)
- Floating Point Unit (FPU)
Memories
+ 1 MBin-system self-programmable Flash with:
- Error Correction Code (ECC)
- Dual bank with Read-While-Write (RWW) support
- EEPROM hardware emulation

* 256 KB SRAM main memory
- 128 KB with Error Correction Code (ECC) RAM option

*  Upto 4 KB of Tightly Coupled Memory (TCM)

+ 8 KB additional SRAM
- Can be retained in backup mode

+ Eight 32-bit backup registers

Low-Power and Power Management

+ Idle, Standby, Hibernate, Backup, and Off sleep modes

+ SleepWalking peripherals

+ Battery backup support

+  Embedded Buck/LDO regulator supporting on-the-fly selection
170

+  Upto 99 programmable I/0 pins

Security and Safety

* One Advanced Encryption System (AES) with 256-bit key length
and up to 2 MB/s data rate

- ECB, CBC, CFB, OFB, CTR modes of operation
- Supports counter with CBC-MAC mode
- Galois Counter Mode (GCM)

*  True Random Number Generator (TRNG)

+  Public Key Cryptography Controller (PUKCC) and associated
Classical Public Key Cryptography Library (PUKCL)

- RSA, DSA
- Elliptic Curves Cryptography (ECC) ECC GF(2n), ECC GF(p)

+ Integrity Check Module (ICM) based on Secure Hash Algorithm
(SHA1, SHA224, SHA256), DMA assisted

* Permanent protection against Chip Erase, Boot section
Programming and Debug access, allowing Immutable Boot
(optional)

+ Size-configurable Immutable Boot section in Flash with Boot
Read Protection, allowing secure boot support (optional)

Hardware Security Module (optional)

+  Secure boot support: Validation of host code image and host
code signature validation

+ Secure update support for host code: Secure encryption key
storage and image decryption

+  X.509 Certificate storage, parsing, validation and revocation,
supporting both ECC and RSA

+  High-speed SHA256, HMAC and AES-CMAC engines

+ P224, P256 and P384 Elliptic Curve - ECDSA Sign/Verify

+ ECDH support for P256 & P224 Curves

+ ECBD support for P224 Curve

+  SECP256K1 (Bitcoin/Blockchain curve) ECDSA support

+  256-bit Brainpool Elliptic Curve support - ECDSA, ECDH

+  RSA - 2048 Sign/Verify, 3072 Verify, 1024 Encrypt/Decrypt
+ 256 bit key generation and derivation

+ 2048 bit RSA key generation and derivation

+ Elliptic Curve Diffie Hellman (ECDH/ECDHE) Key Agreement
+ NIST SP800-90 Random Number Generator (RNG)

* Internal symmetric and asymmetric key generation



Peripherals
* 32-channel Event System .
+ Eight Serial Communication Interfaces (SERCOM), each .

configurable to operate as either:

USART with full-duplex and single-wire half-duplex
configuration

1SO7816

12C up to 3.4 MHz

SPI with optional inter-byte space
LIN host/client

RS485 .

Hardware Security Module interface (optional)

+ Eight 16-bit Timers/Counters (TC) each configurable as:

16-bit TC with two compare/capture channels .
8-bit TC with two compare/capture channels

32-bit TC with two compare/capture channels, by pairing two
TCs

*  Two 24-bit Timer/Counters for Control (TCC), with extended
functions:

Up to six compare channels with optional complementary
output

Generation of synchronized pulse width modulation (PWM)
pattern across port pins

Deterministic fault protection, fast decay and configurable
dead-time between complementary output

Dithering increasing resolution with up to 5 bit and reducing
quantization error

*  Three 16-bit Timer/Counters for Control (TCC) with extended
functions:

Up to three compare channels with optional complementary
output

+  32-bit Real Time Counter (RTC) with clock/calendar function

+ Up to 5 wake-up pins with tamper detection and debouncing filter

+  Watchdog Timer (WDT) with Window mode

* CRC-32 generator

*  One two-channel Inter-IC Sound Interface (I2S)
+  Position Decoder (PDEC) .
* Frequency meter (FREQM)

+  Four Configurable Custom Logic (CCL)
* Dual 12-bit, 1 Msps ADC with up to 16 channels each:

Differential and single-ended input
Automatic offset and gain error compensation

Oversampling and decimation in hardware to support 13-bit,
14-bit, 15-bit, or 16-bit resolution

@ MICROCHIP

Peripherals continued...

Dual 12-bit, 1 Msps output DAC
Two Analog Comparators (AC) with Window Compare function
Parallel Capture Controller (PCC), up to 14 bits wide
Peripheral Touch Controller (PTC)

- Capacitive Touch buttons, sliders, and wheels

- Wake-up on touch

- Up to 32 self-capacitance and up to 256 mutual-
capacitance channels

High-Performance Peripherals

32-channel Direct Memory Access Controller (DMAC)

- Built-in CRC with memory CRC generation/monitor
hardware support

Two SD/MMC Host Controller (SDHC)
- Up to 50 MHz operation
- 4-bit or 1-bit interface

- Compatibility with SD and SDHC memory card specification
version 3.01

- Compatibility with SDIO specification version 3.0

- Compliant with JDEC specification, MMC memory cards
V4.51

One Quad /0 Serial Peripheral Interface (QSPI)
- eXecute-In-Place (XIP) support
- Dedicated AHB memory zone
One Ethernet MAC
- 10/100 Mbps with dedicated DMA
- IEEE" 1588 Precision Time Protocol (PTP) support
- |EEE 1588 Time Stamping Unit (TSU) support
- |EEE802.3AZ energy efficiency support

- Support for 802.1AS and 1588 precision clock
synchronization protocol

- Wake on LAN support

Two Controller Area Network (CAN)

- Support for CAN 2.0A/CAN 2.0B and CAN-FD (ISO
11898-1:2015)

One Full-Speed (12 Mbps) Universal Serial Bus (USB) 2.0
interface

- Embedded host and device function
- Eight endpoints

- On-chip transceiver with integrated serial resistor



System
*  Power-on Reset (POR) and Brown-out Detection (BOD)

* Internal and external clock options
+ External Interrupt Controller (EIC)
* 16 external interrupts

* One non-maskable interrupt

Clock Management

+  32.768 kHz crystal oscillator (XOSC32K) with Clock failure
detection

+  Two 8 MHz to 48 MHz crystal oscillator (XOSC) with Clock failure
detection

*  32.768 kHz ultra low-power internal oscillator (OSCULP32K)
+ 48 MHz Digital Frequency Locked Loop (DFLL48M)

+  Two 96-200 MHz Fractional Digital Phased Locked Loop
(FDPLL200M)

Table 1. Packages

Software and Tools Support: Develop Prototypes Quickly With A
Powerful, Easy-to-Use Ecosystem

+  Get the code off to a head start with MPLAB® Code Configurator

*  Graphically configure peripherals, software libraries, and
supported RTOS with MPLAB Harmony

+  Download MPLAB XC Compiler
+ Take advantage of MPLAB X IDE's support for 32-bit MCUs

+ Select the best debugger for the project: MPLAB ICE, ICD, or
PICkit™

Debugger Development Support

+  Two-pin Serial Wire Debug (SWD) programming and debugging
interface

+ Six hardware breakpoints and four data watchpoints

Pin Count 64
I/0 Pins (up to) 51
Contact/Lead Pitch (mm) 0.5

Dimensions Body (mm)

Note:

10x10x1.0

100 128 100

81 94/99 ™ 81

0.5 0.4 0.8
14x14x1.0 14x14x1.0 9x9x1.2

1. Upto 94 1/0 pins for PIC32CX SG60/SG61. Up to 99 1/0 pins for PIC32CX SG41.

@ MICROCHIP



Table of Contents

1-MB Flash, 256-KB SRAM with optional Hardware Security Module, Crypto, 1 MSPS 12-bit ADC, QSPI, USB,

EtNEINEL, AN PTC Lottt sttt ettt ettt et e b s b s b e s b e st e st e sbe st et et enbenbesbe st esaenaesaesaesessesbesbesbesbesbensens 1
1. CONTIGUIATION SUMIMIAIY..cuiiiitiietiieiieierieertete sttt stereste s be s tesessesesse st sbe st sbesesbesesb et esensesensesansesansesensesessesessesessenensenenes 16
2. Ordering INFOIMAtION.....ci ittt ettt b et et b bbbt b e bt b et e st et e st st e st st e st sbene s b et st e st ebeneenen 17
3. BlOCK DIAEIAMicciiisiiitiiistetetetete ettt sttt st sttt et sttt et et et e st e st et e bt e b e e b e s b e s b e s b e e b e b e b et e b et et et et et et eneens 18
A, PiNOUL AN PACKAGINE....c.eeuirieuirieiinieiinieitrieeste sttt sttt b et b et b e st b et e bt e b et e bt st e bt s b e bt sbenesbe st et enesbe e sbentebenesbeneen 19
A1, BA-PIN TQFP ettt ettt ettt b s b s b e s b e s b e s b e s b e s b et et et et et et e Rt e Rt e st e b e e he e b e e beebesbesbenbeee 20
4.2.  100-pin TFBGA and T00-Pin TQFP.....cooetreirieerieinietnierestesteteesteseebeseebesee st s st sestesessesessesessenesbenesbenessenenes 26
A3, T28-PIN TQFRP. ittt ettt sttt ettt st e bt s b bt s b e st b e st ek et et et e b et e be e b et e b et eb et e bt ebe s b ebe b ene e 34
A4, 1OSET CONTIGUIATIONS..c.citiieieieieieteietereete ettt te e ste st ste e sse st ste e sbesesbesessessesessesensesensesensesesesessesessesessenessensasn 53
4.5, OSCHALON PINOUL.cuiriiieieieieteteteeetsese s s e s e st st st ettt et et e s e sba s b sbe st e st e sbesbe b e b ensensessensesaesassassessessessenes 56
4.6.  SUPPIY CONLIOHEI PINOUL ...ttt sttt ettt ettt b e bbb bbb bt be st be st enesbe st sbenesbenenee 57
A7, RTC PINOUL...tiiiiiiiiieiieieitete sttt ettt ettt ettt eb et et et eb et e b et e b st ebe b e b et ebe b ebe st eb e s b e bt sbebesbenesbenesbentssenesbeneesens 57
4.8, BACKUP /0 PiNS..uuiiieiiriieiiniinieniesientestete sttt ettt s st sbes b s s e sbe st e s b e st e be b et enae st e st esesbesbesbesbesbesbesbebensensensensensens 57
5. SIZNAI DESCIIPLIONS LiST..cuiiuirteiirteiirieirieeriet ettt ettt ettt ettt ettt bbb et st e et e s be st s b e st s b et e b et eb e st e b e b ebe b ebenteneaebensas 59
6. POWRT SUPPIIES..ceitiitiitistirtetesteeet ettt sttt ettt et et et et et e e e e s e s se s b e e b e s b e e b e s b e s b e s b e b et et et et e sennenaeneene 62
7. DEVICE STANT-UP ittt a e s bbb bbbt e et e et e st e bt e bt e b e e b e e b e e b e s b e b e b et et e b et e e et eneeneene 64
7.1, POWEI-UP CONSIAEIATIONS. .. couiiiriiriirtiriesiesiestestestetet ettt et sbestesbessesbesbesbesbessessensensessessesessessessessesbessensensensn 64
7.2, ClOCKS AfLEI RESEL.uiiuieuieiiiiitiiisesi st sttt et ettt e et esesbeebeebesbe st e sbe s b e b et et e sessassassensansasaesaaseesessessansessassens 64
7.3, INitial INSTrUCIONS FEECHINEG.....c.irieiiieirieiterese ettt ettt ettt st ebe bbb b st bene s 64
T, 17O PiNSeeniiiieiiciecte ettt ettt ettt sttt R bbb b bt r et een e b 64
7.5.  Power-on Reset and Brown-0UL DELECLON.......cciviviririrerenienieriesiesteietente et sressessessessessessessessessessessensensons 64
8. PrOTUCE IMAPPING eeveuirieririeirieieteietetetestetestetestetesteseste e ste e tesessesestesesbesessesestesestenesseseesentebenesbentebestebenaesensesensesensenenes 66
0. IMIBIMIOIIES. .eitteie ettt ettt ettt sttt et s bt et sa e et e e abesbeea b e s bt e b e s bt et e e abesbe et e satenbeea b e beeabesbeeabesht et e e atesbe e besaeenbeeatenbeenbenbeens 68
9.1, EMDEAAEI MEBIMOIIES...cuiiiiriiriirterierientestestestete ettt ettt st s b e s b sbesbe st e st e ae st et et e st esae st e st ebesbesbesbesbesbesbensensenes 68
9.2, NVM CONFIGUIAtION ROWS...c.uiiiiiiiiiieiiieitsiesiesesiesteste sttt ste st esae s et e ssasbesbesbesbesbesbesbesbensensensensensonsessesesses 71
0.3, SEIIAl NUMIDE ..cciieiiettetececerese ettt ettt et st st st e st et e b e b et et e st e st e st esaeseeseeseebesbesbesbestesbesansanes 72
10. ProCeSSOr @Nd AFCNITECIUI.....cviieieteeetreetsee ettt ettt ettt s s b e st e st e s besbe st et e b et e b et ensentesessesbesbesbesbeseas 74
TO.T. COITEX M4 PrOCESSO .. ciiiieitierittesiteeiee sttt e it e st e satesbe e sttt e bt e sbeesabe s bt esate e st esabeesaeesabeesabeessaesnbaesatesaseesaseeseesases 74
10.2. Nested Vector INTerrUPt CONIOIEI ..ottt ettt st sb e bbb ssenaens 76
10.3. High-SPEEA BUS SYSTEM...iiuiriiriiriiriiriinierieniesiestetet ettt st siesbe st sse st e ste st e ssessessessessessesaesaesassassassesbesbessessessensan 85
11. Cortex-M Cache CONLIOIET (CMECO).....iiuiieeiieieierteeet ettt ettt et e st e ssbeesbe e st e ssbessabeesabesabeessbessseesssessssebeesaressanes 89
T1.T. OVEIVIEW..ueiiiiieeitesieete ettt ettt sat e bt st e s bt et e sh et e s abe b e e st e saeeabe s bt e besabesbeeabesaeenbeeabesbeeatenseensesaeenbeeasesbeensesanensens 89
T2, FEATUIES. ..ttt ettt ettt e b e et esat e e bt e s at e e bt e s ab e e bt e e abeesa b e e ae e e s e eeabe s s eesabe e beesabeesabeesaennteeas 89
17.3. BlOCK DIGEIaM....ciceiieuirieiirieirieitsieestetsteteteststesesbe st sbe st st e tebesaesessesasesetesessesesbesesbesesbenessenessensesensesenessensesensns 90
11,4, Peripheral DEPENAENCIES. ...ccciviririreresertertertete ettt ettt s b st e sbessesbesbesbesaesbesessessesaensesaesassassessessessensens 91
17.5. FUNCLONAI DESCIIPLION ..ttt ettt ettt ettt s b et b e b e b e b e be e benene 91
17.6. DEBUG MO ..ottt sttt ettt st sttt b etk et b bbb e b et e b et eb e st eb e s b ebe st e st st enesbeneebenesbenesbeneen 94
11,7, RAM PrOPEITIES. c.eeiteiieteeitett ettt ettt st st e e e bt st e s bt e b e sht e bt s b e sbe et e smnenesanesesnnesreens 94

@ MICROCHIP



11,8, REEISTEI SUMIMIAIY.citiiiiiiiiiiieeiteetese ettt st sttt e e st b et e s bt e b e s bt e st sae e b e emsesbeessesseesesmeeseennesreensesns 95

12. Peripheral ACCESS CONLIOIEE (PAC) ...t iuiririirietiieienteterteieste ettt ettt sttt sttt et e st st s bt s besesbe e sbesesbenesbenenas 108
T2.T. OVEIVIEBW..cuiiiiiiiiiitctcte ettt ettt et st s s b b a b a e b e bbbt e bt e bt e bt s b s b s b e n e b e b e b nne 108
12,2, FRATUIES ...ttt ettt b s bbb bbb bt e et et e et e bt e bt e b e e bt e b e e b e e b e e b e sb e e b e s b e b e b e b e e e e ens 108
12.3. BlOCK DIGEIaM....cuicuiiiiiietirietirteie ettt sttt sttt sttt s bbb ettt ebe st ebe st ebe st ebe st eb et eb e st et st ebe st ebe b enestenessesessenes 108
12,4, Peripheral DEPENUAENCIES. ...coivirirerterterterterterte ettt ettt st sttt st s b s b sbesbe st et ebe s ete st enae st esessessessessessens 108
12,5, FUNCLIONAI DESCIIPLION . .itititeietetetete ettt ettt ettt et et et e e e e s b e sbesb e st e sbe st e sbesbensebentensensensesassenne 109
12.6. REZISTEI SUMIMAIY ..ciuiiiiiiiiiiriertee ettt b e bbb bbbt b e e ettt e bt e bt sbesbesbesbesbesnenes 112

13, DEVICE SEIVICE UNIT (DSU).uueiiiiiiiiiiiiee ettt ettt eettre e e e ettt e e s e e eabba e e e e e esesbaaseeeseesabbaaeeeessasabasseessesssssreeeesenns 141
T 30T, OVEBIVIBW..utieeiiriie ittt ettt cetee et e et e e eetbee e sebbeseeabaeeeebbaeesbaseeaasseeeasbaeeasbaeesanbesessassessbeaeeasseeesssaseeestasesassesesnnes 141
13,2, FRATUIES...uiviiiiiiit bbb b bbb 141
13.3. BlOCK DIBIaAM..cuuiiiiriiiiieieieteteteesie st st stestesteste st et et et et et e st s st sbesbesbasbesbesbesbessenbensensensensestesaesessessessessenes 141
134, Si8NAl DESCIIPLION...titetetiirtieet ettt ettt sttt et ettt b e s b et e b et bt e bt st ebe st e bt st ebebesessesesbenesbeneas 141
13.5. Peripheral DEPENAENCIES. ....cccviiriiieieietetetetetetet ettt sttt sttt b et ekt et se b eebe b be e ebenaene 142
13.6. DEDUE OPOIAtiON....cuiiiiirieirieieieieietetetete ettt ettt ettt et b st e s st e sesbesesbesesbesestesessesessenessenesbenessensesensesan 142
13,7, GNP EraSeuiiciiiieieeeetesese sttt ettt b e s b st st et e st et et et et et e st et e st e be e b e e b e e b e s b e s b e s b e s b e s benbenbenten 144
13,80 PrOZramIMING...ccuecverieiieieieietete ettt b e bbb e bbb e bt s bt s bt s b e s b e s b e s b e b e s e s e s e s emnennennne 145
13.9. Intellectual Property ProtECION. . .cci ettt ettt sttt ettt ettt be e b e b e bbbt sbenens 145
13.10. DeViCe IdeNTifiCatiON...cuiueiririeietiiriret ettt ettt sttt sttt b et 146
13,17, FUNCLONA] DESCIIPLION...cutiiitistististirietetet ettt ettt sttt st sttt sbe st e st et et et e sbe st e s e s essesassessessassassessessens 147
13,12, REZISTEE SUMIMIAIY.ccutiiiiiiiiririesteeete ettt b s b b e s bbb e e et eeseebe e bt e b e s b e sbesbesre b ebennes 152

T4, ClOCK SYSTRIM .ttt ettt ettt et sttt a e s b e s b e s b e s b e sbe b e b et et et e st e st et eat e s e e st e st eseebesbesbesbesbesbebesensenes 181
141, ClOCK DISEIBDULION....ctiiieteiirteeeteertetet ettt ettt etttk b et b bbb e bbbt st ene st ene st e st be st sbenesbenesbene 181
14.2. Synchronous and ASYNChroNOUS ClOCKS........cirieirieieniiinieinieintee ettt ste st sse e sbe e sbe st sbesassessesenaenens 182
14.3. Register SYNCRIONIZATION.......coiviririerteesee ettt s sttt ettt ettt s bt sbe s b s b e sbesbesbe b ensensenes 183
14.4. ENADIING @ PEIIPNEIAL ..ottt st 185
14.5. ON DeMaNd ClOCK REGUESTES......cviueirierirtirietirieiestete sttt ettt ettt sttt sttt sttt et et be st sbe st sbe st be e beneebeeenen 185
14.6. Power CONSUMPLION VS, SPEEG......ccoviiriiirieirieisieteietetet ettt sttt be st et e s stesesbesesbesesbesesbesessenessensesan 186
TA.7. ClOCKS @FTEI RESEL.....eiieeeiiuierieieittrerte ettt ettt ettt bbbttt b et e b bttt bbbt et ebebentas 186

15. Generic ClOCk CONLIOIEr (GCLK)...c.uiivuiiieiiieiicieeeeie et eete et e st cearsebessaveesareebeeesbeesbeesabeesassebessateesaseenssesnsessseesns 187
15,1, OVEIVIEW..cuiiiiiiiiiieiitcteteee ettt et s b e s bbb s a e b s e b e b e bbbt s bt e bt s bt s b s b s b b e n e n e b e 187
15,2, FRATUIMES ...ttt b e s bbb bt e et et e et e bt e bt e bt e b e e bt e b e e b e s b e e b e e b e b et e b et e n e e enes 187
15.3. BlOCK DIGEIaM....cuiiuiiiiiieiiietirtee sttt ettt sttt st b etk etk ettt eb et ebe e b et e b et ek e st ebe st ebe st ebe b enetenesbenessenes 187
15,4, SiBNAI DESCIIPLION.c.ciutiiiririrerererte ettt ettt ettt sttt s b s besbe b e b e be st ensente st estesaeneeseeseesessesbassessenses 188
15.5. Peripheral DEPENAENCIES. ...ccciviririririeriertestestete ettt ettt st sbesb e s b e sbessestestesaesaessesaessessesaesessessassessessens 188
15.6. FUNCLONAI DESCIIPLION ...ttt ettt ettt ettt st s b et be e be e s b e ebens 189
15.7. REGISTEI SUMIMAIY ..ciuiiiiitiiiiitiitestertertet ettt ettt sttt s a st sbe b s b st et et et et et et et et et e st e st e bt ebesbesbesbesbesbensen 194

ST Y/ = 1T o Yl A L I TR 202
1.1, OVEIVIEW ... cuiiiiiiiirctitetrieet ettt s a e s a et b et b et b et b et e bt s bt e b et en e renenes 202
T6.2. FRATUIES....uiitiitiriirtit ettt bbbttt et ettt b e s b s b s b e s b e b b e a e b e aen e 202
16.3. BlOCK DIGEIaM ... cuicuiieuiieiirietirieit ettt ettt sttt st b et st b et b et b et s b e b et e b e e bt b e bt s b be b ebe b enetebessesessenis 202
16.4. Peripheral DEPENAENCIES. ....cccvuiiiriieieietetetetetet ettt sttt sttt sttt b etk e et et be b e be b e be st ebeeene 202
16.5. FUNCLONAI DESCIIPLION ...ttt ettt sttt ettt ettt ettt a e se st bt be s b e s stenesbesessenessenessenessens 204
16.6. REEISTEI SUMIMIAIY.ciitiiiiiiiiiiesteet ettt sttt st b e et e s st e b e s bt e s bt sate s bt e s e sse et e snsessesnsesseensesaeesesnsenseen 209

@ MICROCHIP



17. 32.768 kHz Oscillators Controller (OSC32KCTRL) .uuiiiirieieceieieieeeeieee e estreecstreessrresssareeesseessssseessssnessssresesnnes 226

171, OVEIVIEW..utiitiieieteteeete ettt ettt ettt ettt et e e bt e bt e bt s b e s b e s b e b e s b e s e b et e b et e st e st e bt e bt eb e eb e s b e s b e sb et e b ennenes 226
17,2, FRATUIES....uiiiiiiiiitt e e b s bbb s bbb bbb bbb e 226
17.3. BlOCK DIQBIaAM..cuuiiiiriiiiieieietetetet st s st ste st steste st e be st et et et e st s st esasbesbasbesbesbesbenbensensensensensesaenaesessessessensenes 227
17.4. SiNAl DESCIIPLION . .c.titetetiietiiet ettt ettt ettt sttt ettt b e s b e e b e bt st b e st ebe st ebe b ebebesesaesesbenesbeneas 227
17.5. Peripheral DEPENAENCIES. ....cccoiiriiieieieietetetetet ettt ettt et sttt b ekt et seebe e be st be e ebenaene 227
17.6. FUNCHONAI DESCIIPLION ...ttt ettt sttt ettt sttt et ae e se st bt ese s b e st saesesbesessenessenessenessens 228
17.7. REGISTEI SUMIMIAIY.citiiiiiieitiiterteet ettt st et see st e e st s e s bt e b e s st e besae e bt sae e s bt e s e s st e b e sssesbesnsesseensesaeensesnsensenn 233
18. OSCillators CONLrOIEr (OSCCTRL)...icuiiiiiirieeieietee it eere et et esareesbe e et e esbeesbeessresbeesabeesasesnbeesssessssessseesseesnseessssenseess 244
18T, OVEIVIEBW..cutiiiiiieieietetete ettt ettt et s b e s b s b bbb a e e b ettt e bt e bt s bt s b e s b s b s b b e nenenee 244
T8.2. FRATUIES ...ttt b e s bbb st b et e et e b et e st e st e bt e bt e bt e b e e b e ebeeb e s b e e b e s b e b e b e b e s e e enes 244
18.3. BlOCK DIGEIaM....cuicuiieiiieiirietirieiesieiesteieste sttt te sttt sbe e s b et st e e ebe e be e ebe st sbe st ebe st eb e aebe st ebesaenetesesenesenesesessenis 245
18.4. SiBNAl DESCIIPLION.c.iiutriiririreresteste ettt ettt ettt s b s b e s besbesbe st e besbesbesbeneesaestesessessessessesbesbessensan 245
18.5. Peripheral DEPENAENCIES. .. ...ttt be e 245
18.6. FUNCLIONAI DESCIIPLION ...ttt sttt ettt b bbbt b bbb bt s bbb e st ene st eneebesesbenis 246
18.7. REGISTEI SUMIMAIY ..ccuiiiiriiitiitiitestertertet ettt ettt et st s bttt s b s b s b e s b et et et et et et e st ente e e st eseebesbesbesbesbesbesbensen 259
19, SUPPIY CONLIOHEE (SUPC)....iieiiieiieteiirieerieesteeste ettt se et s b e sttt et e sb et s b e st s bene s b et st e e sbeeebenesbens 287
T T, OVEIVIEW..cuiiiiiiiiiiiit e b e b bbb bbb s bt s b s b b s b b s b b e b e b 287
1.2, FRATUIES ...ttt et b e ettt et ettt et s b e s b e s b e s b e b b e b e n e n e n e b ns 287
19.3. BlOCK DIBEIAM...ecuicuiieiiietirietiriett ettt ettt sttt ettt st be e btk e e bt e bt eb et sbe e b et eb e e eb e b ebe s b ebe b ebe b enensenenbesensenis 288
194, SigNAl DESCIIPLION....eitiirtiietitet ettt ettt sttt sttt ettt e et ebe e e bt eb e st ebe st ebe st ene b enesbesessenesbenesbeneas 288
19.5. Peripheral DEPENUENCIES. ...coiviririrtertertertete ettt ettt sttt s b s b sbe s b e st e st et e b e s et e e esee st esessessassessessens 288
19.6. FUNCLIONAI DESCIIPLION...itititeteieietete ettt ettt ettt b ettt e s b e sbesbe s b e sbe s b e sbesbentententensensensesassenne 289
19.7. REGISTEI SUMIMAIY ..ciuiiiiiiiiiiiriest ettt ettt s b e s b bbbt et e e e et e et s bt e besbesbesbesbesbesnenes 296
20. POWEE MANAEEE (PM)...eiiiiiietinieeitietesie ettt ettt s et ettt s bt et s st e e s st e b e saeesbe e b e she e bt smnesbeensesseensesneensesnnensens 312
20.7. OVEIVIEW. .ttt ste st et sttt ettt et b e bt s bt e st e bt eb e s b e s b e b e b e s b e b et ea b e st eate st e st e st e bt e bt ebeebesbesbesbesbenb et ensensen 312
20,2, FEALTUIES ...ttt bbb bbb e bbb b bbb e b n 312
20.3. BlOCK DIGZIami...ccicieieiiiirirenisiestesiesteste st st stet et ettt st ssesse s e sbesbessessesbessasbessensensensensensensenseseesessessassessenses 312
20.4. Peripheral DEPENUENCIES. ......cceireirietertetetetetet ettt ettt sttt sttt be st et sbe st s b et be e be e s be e sbenesbenesbenens 312
20.5. FUNCEIONAI DESCIIPLION....etetitetirtettrteertetste ettt sttt et et s et et be bbb e b et e bt st esesbese st ene st entsbeneebeneebentebenean 313
20.6. REZISTEI SUMIMAIY ...iiiiiiieitiiieittetere ettt st st ae st s bt e b e s bt e b s st e s bt e b e sbe et e esnesbesmtesbeeanesreennesns 321
27, RESEL CONLIOIEI (RSTO).cuuiiiiiietiiiitiiitt ittt et et eete e et e bt e st s esbe s sabeesabeebesesbeesbbesabeessbseabeesabeessrsenbesssbeensreenseenseesares
B I B @Y= T SO PP PO PR PRPRTN
27,20 FATUIES ...ttt ettt s b e b b e s b e b e e bbbt bbbt R R s r e r e n e nenene
2713, BlOCK DIAGIaM .. uictiieieieiiietenietertet sttt ettt stttk b e bbbt e b et eb s b eb e st ebe st ene b enesbenesbenesbenesbenea
21.4. Signal Description
271.5. Peripheral DEPENUENCIES. ......ccovivirerieieieietetetet ettt sttt st sttt ste st et et e b et e sbe st et e st eseesaesassessessessessenes 331
21.6. FUNCLIONAI DESCIIPLION.c..cuiitiirtiietieeietetetet ettt ettt sttt a et b bt s e bt s bbbt be et e e ssesesnesesnene 332
27.7. REZISTEI SUMIMIAIY.c.uiitiiiiiieiieiteieeieeiestest e sttt ettt et ettt st be s bt e b e s b e s b e s b s b e b e b e b e b e e et ese e st ebesbeebesbesbesbesbenes 334
22. WatChdOg TIMEI (WDT).cueviriirierierienienieteteitetetsiesie st stessessessessestessessessessessessensensensessssessessessessessessensensensensensensensones 337
22,7, OVEIVIEW...eiutiuiriieiiriiriistesteste st stestesteste st et et et e st e st e bt e st e bt e st ebesb e s b e be b e b e b e s eabentembent e st e st ese e bt ebeebesbesbesbesbenbensensensan 337
22,2, FRATUIES ...ttt bbb a e bbb b e b e b h e b e b e en 337
22.3. BlOCK DIGZIami..ccicieieiiirirenisiestesiesiestestestestete st eteae e sstssesbesbesbesbassessessessensensensensensensessessessesessessessessessenses 338
22.4. Peripheral DEPENUENCIES. ......cceirieirieeietetetetet ettt ettt sttt ettt et b s bt sbe st s b et b et st e e sbe e sbenesbenesbeneas 338
22.5. FUNCEIONAI DESCIIPTION....etitirietirtetirteerietstetete ettt st ettt et sttt be bbb e bt e bt st eaesbese st e st st enesbeneebeneebenteseneen 339

@ MICROCHIP



22.6. REZISTEI SUMIMAIY ...iiiiiiieiieiesttete sttt sttt et sb et sttt et e s bt et e sbe e b e sh e e bt s aeesb e e s e sbee b e entesesnaesseensesseensesnns 344

23, REAI-TIME COUNLEE (RTC)uuiiitiiiiiieiieietie it eeiee et et e st e esteeesteesaeesabeesbbeeebeesabeesabeeabaesnbessbesaseesassenbessabeesaseenbessnsessasesnsees 353
237, OVEIVIEW...uiiiiiiiiiiiiiiitiitite sttt ettt ettt sttt st b s bbb b b e e et e b b ettt e bt e bt e bt e bt s b e s b e s b e b e b e b enennes 353
23,2, FATUIES ...ttt ettt sttt sttt s b s bbb b b e b s e e e e et et b e bt e bt e bt bt bt s bbbt e ne e ene 353
23.3. BlOCK DIAGIamMi.c.cucciiuieieieieietisiettrtete sttt ettt sttt skt b et ekt b et e b et e bt eb st eb e st ebe st ene st ene st enesbenesbenesbeneas 354
234, SiZNAl DESCIIPLION..cc.tvirtirtistististertestertete ettt ettt sttt st s b st st s be st e st e sbe st et et e st estente st esteseesessessessesbesbessesens 354
23.5. Peripheral DEPENUENCIES. .....ccciviiirierieieietetetet ettt st st st st ste st e sae st e besteste st essesseseesaesassassessessessenes 355
23.6. FUNCLIONAI DESCIIPLION...c.itetirietirtetirieerieertee ettt ettt ettt b e b et b et b e bt e bt st e st st ene st e et e e ebeseebenesbenees 356
23.7. Register Summary - Mode 0 - 32-Bit COUNTEI ....cceiiiiirieririeieienieterteie ettt sttt sttt et enan 366
23.8. Register Summary - Mode 1 - 16-Bit COUNTEI....cceviriririiriresertetete ettt st ens 387
23.9. Register Summary - Mode 2 - CIOCK/CaleNdar.....coevuerierienieiiieineseeesese ettt sbe e 409

24. Frequency Meter (FREQM). ..ottt st sttt a e st s b e s nesbe b e sbeenesre s 431
247, OVEIVIEW...eiuiiuiiiiiiiiiiitiirtite ettt ettt ettt sttt et b e s bbb e b e b e b e s et et et et e st e beebe e b e e b e e bt sbesbeabesbesn e s ennennen 431
24.2. FRATUIES...cutiitiitiitet ettt bbb bbb bt e b e st e bbb bR b e e b b e s bt e b s Rt e b s bbb e et 431
243, BlOCK DIQBIaMi...cucciiuieieieiiieiinietistete sttt este s et ste st s be st sbe st st e e et e s ebe s esensesensesessesessesessesessenetenessanessanessenessenens 431
24,4, Peripheral DEPENUENCIES. .....cccvviiirerierieietetetet ettt sttt st s e s bestestesbe st e b essestessessenseseesaesassessassessessenes 431
24.5. FUNCLIONAI DESCIIPTION....ctitiirtiirtetetetet ettt ettt ettt sttt b ettt b et et b st b e sae bt s b st sbe st st ese st e e nbenessesesnane 432
24.6. REZISTEI SUMIMIAIY ..ttt st st s ettt sttt et s bt e bt e bt s b e s b e s b e s b e b e b e b e b e s et entene e bt e bt ebesbesbesbesbenee 435

25. Direct Memory Access CONtroller (DIMAQC). ..o iiriririrerereresesiesiessessessessessessessessessesseassassessessessessessessessessensens 445
25,7, OVEIVIEW...utiuieiieieeiinieeteste st sttt ettt et et et e a e bt s ae e b e b e sbesb e s b e b e b e b e b et enbentenbe st e st e st ese e bt ebeebesbeebesbesbenbensensensen 445
25.2. FRATUIES ...ttt bbb bbb bbb bbb a e b b snen 445
25.3. BlOCK DIGZIami.uccicicieiieiiisisiesiesiesiesiestestestessessestetete e sseesessessessessessessessessansensensensensensensensessessesessessassessenses 447
25.4. Peripheral DEPENAENCIES. ......coviriririeterteietetetet ettt sttt st bbbttt et e bt sbe e sbe st sbe st ket st et sbe st sbeneebenesbeneas 447
25.5. FUNCEIONAI DESCIIPTION...c.iiitiietitetisteerietstetsie et e sttt st et st bbbt ebe st e be st ebesbesesbesesbenesbenesbeneeseneesensesenees 448
25.6. REEISTEI SUMMIAIY....iviiiiiiiiiiiiiiitnerenentesteresr ettt b e bbb st be bbb sb e 473
25.7. Register SUMMAIY - SRAM . ...ttt sttt sttt st s bt et e e s b e et e s bt e be et e sbeenbesseensesneensenane 509

26. External INterrupt CONLrOHEr (EIQ).....iiviireririeirieieierteterteiertetestesestesestesestesestesestesesseassenessenessenessesessensesensesensesens 516
26.7. OVEIVIEW. .ottt sttt ettt ettt st st h e st b e e b e b e s b e b b e b e b e b e s e e e e e st e se e st ebe e b e e bt eb e s b e sbesbe b e b e b ensennen 516
26.2. FATUIES...c.utitiitiiiett ettt sttt b et e bt b e st e b bR bR s b et e b b s bt e b sRe e b s aa e s b e be et 516
26.3. BlOCK DIGZIam...ccicieieuieeeienieniesieste sttt sttt ettt ettt s b s bt esbe b e b e be b enbe st ensententesteneentesessassasbesseses 516
26.4. SiZNAl DESCIIPLION...ctiiriristisisterertertestest ettt ettt st sbesbe st sbesbesbesbesbesbessessessessensessessessessesessessessessessessessens 516
26.5. Peripheral DEPENUENCIES. ......ccvirriirieterieeietetet sttt sttt ettt sttt et sbe e s bbb et s b et sbe e be e sbe e sbenesbenens 517
26.6. FUNCLIONAI DESCIIPTION...c.ititirietitetirteerteertets ettt sttt et ettt e et b et eb et be st ebe st ene st ene st enesbeneebenesbeneebenees 518
26.7. REZISTEI SUMIMAIY ...iiiiiiieiiiiieit ettt ettt sttt st et e s bt st e s bt e s e sh e e bt saaesb e et e sbe e b e ese e sesnae bt eanesreensesnes 524

27. Non-Volatile Memory Controller (NVMUCTRL).....ccceirtrireinieenieenieienteestestseese et sbeesbe st se st s e sbeseebeseebessesesaenes 539
27710 OVEIVIEW...uiiiiiiiiiiiiiiiiittiteste ettt ettt ettt ettt b e s bbb bbb e bbb e b e bt et e bt s bt s bt e bt s b e s b e s b e b e b e b esnesnes 539
27.2. FAUTUIES ...ttt ettt ettt st b e s b bbb e b e b e e ettt b e bbbt bR s b b e R nenn e e ene 539
27.3. BlOCK DIAGIaM ... uiciiieieieieietisiettrtet sttt ettt sttt b et b ekt b et e b et e b et e b et eb e st ebe st ebe st ene st enesbeneebenesbenesbeneas 540
27.4. Peripheral DEPENUENCIES.......ccvirieirieierteeteerteteste sttt sttt e stesessesesbesessesesbesesbenessenesseneesenessenessenens 540
27.5. FUNCLIONAI DESCIIPLION....citiiriiririiriiriistesiestesiest st ste st ettt ettt st s s s b e s b esbesbesbesbesbesbesbensensensensensensesessesses 541
27.6. REZISTEI SUMIMIAIY ..ttt ettt ettt ettt sttt s bbb s bbb e b e s e e e e e e e st e besbe s bt sbesbesresbene 562

28. RAM Error Correction COAE (RAMECC).. ..ottt et eete e estre e e ebae e e sabee s ssnbessesssessennsesssnseessnrseessnneeas 585
28,7, OVEIVIEW...euiiiiiuieiirieeiestest sttt ettt ettt b s bt e b s b e s b e s b e b e b e b e b e b et e e et e st ese e bt e bt e b e ebeebesbesbesb e b enbe b ensennen 585
28.2. FATUIES...cutitiiit ettt b et s b b s bt b s h e e b bbb R e b s R b e bt b e s bt e b sRe e b saaesreebe et 585

@ MICROCHIP



28.3. BlOCK DIGZIami..cciciiieiieiieeniniisiesiesie sttt sttt et ettt st s s b s b e ssesbesbesbe s e bessensentensentensensenseseesessessassessenses 585

28.4. Peripheral DEPENUENCIES. ......cccvireirieterteietei ettt ettt ettt sttt s et st s b et b e b e b e e sbesesbenesrenens 585
28.5. FUNCLIONAI DESCIIPTION.c.ucutiteirteietetetetetest ettt ettt ettt ettt be st bbb et e bt e bt st e bt s b e bt sbe st sbenesbenesbenesbenesbenessane 586
28.6. ROZISTEI SUMIMIAIY.c.tiititiieieiieieeeieeteeteet st st et e et et et e e et e s st e bt s b e s b e s b e s b e sbe s b e b e b et e st e st ententeseebesbesbesbesbesbenee 588
29. 170 Pin CONLIOIEE (PORT).cuuiiitiictieitieeiie ettt sttt et esae e et esbbeesbeesabeesbeseabeesabeebaeesbsessasenbessassensessabessassessssnbeessseens 595
B R B OV = T OO PPN 595
20,2, FRATUIES. ...ttt ettt s b e s bbb e s s bbbttt et e b e bt bR R R r e b nenen 595
29.3. BlOCK DIAGIaM.ccuiciiiiieieteiettniet ettt ettt ettt sttt b et b et b et b et b e e b et e b et e bt st eb e st e bt st ebe st ene b eseebenesbenesbeneas 596
29,4, SIZNAI DESCIIPTION..c.titirietirteterieterteer ettt sttt sttt st et sttt et e b et e b et e b et e b et eb et eb e st eb et ebe b ebe st ebentesebebestenes 596
29.5. Peripheral DEPENUENCIES. .....cccivivirierieieieietetetet ettt sttt sbe st sttt st e st et et et et et et et eseeseeseesessesbessesbees 596
29.6. FUNCLIONAI DESCIIPLION....cotririrtiririestisiesiestestestest ettt et et e s sbesbesbestesbessestessessensensensensensessensesessessassessenses 598
20.7. REEISTEI SUMIMIAIY ..ttt sttt ettt ettt ettt ettt s bt s bt s b s b b e s b b e b e b e b e e e e e e e st e b e sbeebesbesbesbesne s 604
30. EVENE SYSTEM (EVSYS).. ittt sttt sttt et s e b e st e bt s e s bt s st sae e b e sas e beessesseensesneensesanensens 623
30,7, OVEIVIEW...euiiuiiiiriieiiniest sttt sttt ettt ettt s e bbbt e bt s b e s b e s b e b e b e b e b e b et et ea e e st e st e st e bt e bt e b e ebesbesbesbesbenbensensennen 623
30,2, FRATUIES....cuiiiiiiiitiit bbb bbb bbb b bbb ben 623
30.3. BlOCK DIGZIami...ccicieieiirieieesisiisesie st st sttt ettt st be s s b s b e s b esbessesbess e bessessensensensessessenaeseesessessassensenses 623
30.4. Peripheral DEPENUENCIES. ......cceireirieteietetet ettt ettt bttt sttt be st et sbe st s b e b et e e be e sbe e sbenesbeneas 624
30.5. FUNCEIONAI DESCIIPLION....etitiietirtettrteierieertet ettt sttt et st b sttt be bbb ebe st e bt sbebe st ese st ene st e st sbeneebeneebeneebenean 625
30.6. REZISTEI SUMIMAIY ...iiiiiiiiiiiieit ettt st sttt st s bt e be s bt e bt s e e s b e s b e sbe et e esaesbesmaesbeeanesreennesns 632
31. Serial Communication INterface (SERCOM)......iicviiiiiiiiiiiiieeisiee it csiescsteesteesaeeeveeeassesseesaseessessbessabeesssenseesseeens 658
31T OVEIVIEW...iiiiiiiiiiiitiiiiiiesere ettt b e bbb e bbb s s sb e s bbb s b e s b e s b b e s b e b e b esn s
3.2, FRATUIES ..ttt b e s b s a e a e b ettt s b e bt b e s h e s R r e r e n e a et n
31.3. Block Diagram
31,4, SIZNAI DESCIIPTION.c.ctitirtetiriettstetrte ettt sttt st ettt st ettt et et et et e be st e b et et et ek e st ebe b ebe b esentesensesesenessenas 658
31.5. Peripheral DEPENUENCIES. ......cciviiirierierieietetetetet ettt sttt st sbe st et et e b et et e s et e st eseesaesessessesbessessenes 659
31.6. FUNCLIONAI DESCIIPTION....cutitiiriiirtiietetetetet ettt ettt st ae bbb bt see bt s bt s bt b et e e sbesesaesennene 661
32. SERCOM Synchronous and Asynchronous Receiver and Transmitter (SERCOM USART)......cccccvvuevererenereenenen. 667
32,7, OVEIVIEW...euiiiiiiieiiiiiiieite sttt ettt ettt et b st b e bbb b e b e b e b e b e s e e et et e se e st e be e bt e b e e bt sbesbesb e b e s e s ensennen 667
32.2. USART FEATUIES. ..ottt sttt bbb st e bt b s bt e b s b e b e s b e sbesbesreenbesanes 667
32.3. BlOCK DIGZIam..ccccicieiirieieieriisiestesie sttt sttt ettt ettt st s b s bt sbesbe b e be b et et e st e st e st e st eneentesessesbasbessenses 668
32,4, SiZNAl DESCIIPLION...ciiiririsistisertertertest ettt ettt sttt st s b st sbesbesbesbesbessessessensessessensessesaesessessessessessessessens 668
32.5. Peripheral DEPENUENCIES.......ccceireirieieieietetetet ettt ettt sttt ettt ettt sbe e s e st b et b et st e e be e sbe e sbenesbenens 668
32.6. FUNCLIONAI DESCIIPTION....eiitiietirtettrieerietrtetete sttt sttt et et ettt bbbt e bt e bt st ebe st ese st ene st enesbeneesenesbeneebenees 669
32.7. REZISTEI SUMIMAIY ...iiiiiiieiieteit ettt ettt sttt st e e bt et e s bt e sesb e e bt saeesb e e s e sae e b e ese e beemeesbeennesreennesns 687
33. SERCOM Serial Peripheral Interface (SERCOM SPI).....coeirirrininieninieninieieieneereneeiesteteseete e st seesesaesessesessenes 712
3301 OVEIVIEW...iiiiiiiiiiiiiiiit sttt s b bbb bbb b st b s bt bt e bt s bbb e b a b e b e nn s
33.2. FRATUIES ..ttt b e s bbb h e h bR et b e bbbt R s bbb nenennene
33,3, BlOCK DIAGIaM ..ttt ettt ettt sttt bbbt b e bbbt e bt e bt st ebe st ebe st ene b eneebe st et eneebenesbeneas
33.4. Signal Description
33.5. Peripheral DEPENUENCIES. ......ccivivirierieieieietetetet ettt sttt sttt e st te st et et e sae s et e st esaesaesassassessessesseses 713
33.6. FUNCLIONAI DESCIIPTION....cuiiteertiirtiertetet ettt ettt ettt sttt ettt b bt s e bt s bbb e st s b ese st e e sbenesaenennane 713
33,7, REOZISTEI SUMIMIAIY ..ttt sttt ettt ettt et b e bt e b s b s b e s b e s b e b e b e b e b e e e st eme e st ebeebeebesbesbesbesbenee 723
34. SERCOM Inter-Integrated Circuit (SERCOM 120 ) ettt ettt ettt et et ettt et ete et et eneaeet et eeeeeeeentaneneneaen 741
347, OVEIVIEW...euiiuieiiriieiinienieste st st st ste st este b et et et et e st e st s bt e b e e bt sbesb e e b e b e b e b e b e b enbentente st e st e st e st e st ebeebesbesbesbesbenbensensensen 741

@ MICROCHIP



A =T Y (U LTS 741

34.3. BlOCK DIGZIami..ccicieieiiirirenisiesiesiesiestestestessessesete s et estssessesbesbesbessessessessessessensensensensessessessessesessessessessenses 742
34,4, SIZNAI DESCIIPTION...ctitirietirtettrtetertetrte ettt sttt sttt b ettt b et s bt s be e e b et eb e b eb et eb e b eb et ebe b ebenbebesebessenes 742
34.5. Peripheral DEPENGENCIES.......ccvirieirieeerteeteierteteste sttt sttt sttt te st e s sbe e sbesesbe e s ke e sbe e sbenesbenesbenessenees 742
34.6. FUNCLIONAI DESCIIPLION. ...cctiiririirtiriirtisiesiestestert ettt ettt st sbe s sbe st e st esbessessesbenbensessensensentesessessessessesses 743
34.7. Register SUMMANY - 12C CHENT..cciiiiiiiririeriesertestet ettt st ste st e st e st st esaesbe s e s e s e e esssneesessessessessenes 765
34.8. Register SUMMANY - I2C HOST...c.coouiiiiiiniiininiesiesresie ettt ettt ettt ettt sbe bbb bbb nen s 782
35. Quad Serial Peripheral INterface (QSPI)...couv ittt sttt ettt sbe s b b sbe b b e 800
35,0, OVEIVIEW. ittt sttt sttt ettt ettt a e a e bt e bt e bt s b e s b e b e b et e s b e b e b embenbente st e st e st e st e bt e b e ebeebesbesbe b enbensensensen 800
35,2, FRATUIES ...ttt bbb bbb bbb bbb h e bbb e b e aen 800
35.3. BlOCK DIGZIami..ccicieieiieirininisiestesiesiesteste st sttt ettt st ssesbesbesbesbesbesbesbessesbessensensensessensessessesessessessassessenses 801
35.4. SIZNAI DESCIIPTION.c.ctitirtetirtetirieterteer ettt ettt sttt sttt ettt b et s b et e b et e b e b e b e s e eb et eb et ebe s ebenbebebesensenis 801
35.5. Peripheral DEPENAENCIES.......ccvirieiirieieieieteiet ettt sttt sttt ettt sttt es st sbe st s be e b e e st et sbe st sbeneebenesbenean 801
35.6. FUNCLIONAI DESCIIPLION....cctririiriirtiriisiirtestestestest ettt ettt sr s b s b s b b e sbesbesbesbebesbenbensensensentesessessassesseses 803
35,7, REZISTEI SUMIMIAIY ...iiiiiiieiieiesteete sttt sttt st st et sttt et s e sbe et e sbe e s e sbee bt saeesbeensesaee b esntensesntesseensesbeensesnes 819
36. SD/MMUC HOSE CONLIOHEE (SDHOQ) w.vviiviieeiiiteecteeete ettt ettt st e sae e st e sateeaeesase e bt e sabeesatsebessnseesasesnsessssessseesnsens 841
36.7. OVEIVIEW...eiuiiiiiiiriiitiitiit ettt ettt ettt ettt b e bt bbb b b et e b e b et e b et et e beebe e bt e b e s bt s b e s b e sb e b e sne b ennennen 841
36.2. FATUIES...cutiiiitiriiete ettt b e bbb st b e h bbb b s bt e b st e b b sr e b ne 841
36.3. BlOCK DIQGIamMS....ccueieiiieiirietirieie ettt sttt sttt st e b et st e s te s te st ebe st sbeseebe st s b et et e s ese s enensesensenesesesesessenis 842
36.4. SiZNAl DESCIIPLION...ciiirirtisiresererertetet ettt ettt sttt s b st st s be st e s besbe st e b et e st et ensessesteseesessessessessessessessens 843
36.5. Peripheral DEPENUENCIES. ......cceirriieieteetetetet ettt ettt ettt ettt sb et bbb et e et e b e sbe e sbenesbenens 843
36.6. FUNCEIONAI DESCIIPLION....eititirietirtettrteertetrte ettt sttt ettt be st bbbt b et e bt sbeae st e st st ene st e st s be st ebenesbentebeneen 843
36.7. REZISTEI SUMIMAIY ...iiiiiiiiiiiieit ettt st sttt e a st s bt e b e s bt e bt s e e s bt e b e sbe e b e e st esbesmtesbeennesreennesns 844
37. INLEr-IC SOUNT CONLIOIEE (125). e iuiriirieeeieteeereeeeeeeeeeeeeeretseeseseetsesseseestsseseseseasasssesestatssesesestasesesesesssesesesesasssesessassssses 916
37,10 OVEIVIEW...uiiiiiiiiiiiiiiiiit sttt bbb bbb bbb bbb et be s b e s bt s b e s b e s b e s b e b e b e b e b esn s 916
37,2, FRATUIES ...ttt ettt b e bbb bbb e e ettt b e bbbt s R R b n e n e nennene 916
37.3. BlOCK DIAGIaM .. ittt sttt sttt b etk b e bbbt e b et e bt st eb e st e bt st e bt et e st st eseebenesbenesbenea 917
37.4. SIZNAI DESCIIPTION.c.ciitirietirtetirieerieer ettt sttt sttt et st e sttt e st e be st s be st e b et ek et eb e s eb e b ebe b ebentesentesesesessenas 917
37.5. Peripheral DEPENUENCIES. .....ccciviririerieieieietetetet ettt sttt st sttt s be st e ste st e b et et et et e st esessaesessessessessessenes 918
37.6. FUNCLIONAI DESCIIPTION....ciiteirtiirtereeteteteeei ettt ettt sttt bt sa et s bt s bt s b e et e e nbesesbenennene 919
37.7. 125 APPIICAtION EXAMPIES...oitiiireiirirsitiisesieiessse st sas s sae s bbbt bbb as b b st sasbesae b st b s bebessesenbessebenens 929
37.8. REOZISTI SUMIMIAIY ..ttt ettt st et ettt e e bt s bt e bt s b e s b e s b e s b e s b e b e b et et et e st ententebeebesbesbesbesbesbenee 932
38. CONLrol ArEa NETWOIK (CAN)..iiviiiiiiteictecetee ettt cete et esbeesaeeebeesbeeebeesabeeebesebesssbsesbseesssessseenbsesaseessesebessaseessnsenns 949
38T OVEIVIBW...uiiiiiiiiiiiiiiniirinster et bbb b bbb bbb e e b bbbt s b s b s b e s b b e b b e b e b enn s 949
38.2. FRATUIES ...ttt a e b b et e b e bbb b s r e r e n e aen e 949
38.3. BlOCK DIAGIaM ittt sttt sttt st b et b etk b e b e bt e b et e bt st eb e st e bt st e bt st ene st eseebenesbenesbenea 950
38.4. SIZNAI DESCIIPTION...c.iitirietirtetirietrteier ettt ettt sttt sttt et ettt et e b et e b et e b et e bt e ke st eb et ebe b ebe b ebentebebesessenes 950
38.5. Peripheral DEPENUENCIES. ......ccivivirierieieietetetetet ettt st st sttt ettt et et et e st et e e eseesassessesbesbesbene 950
38.6. FUNCLIONAI DESCIIPLION....citiiriiririirieririestesiestestesteste st st et ettt et e e s e sbesbesbesbesbesbesbesbesbensensensensensensesessesses 951
38.7. MESSAEE RAM ...ttt ettt ettt ettt b e bt b e bbb s b b e b et et e nene e e ene 970
38.8. ROZISTEI SUMIMIAIY.c.tititiieiieiieiteteeieeie ettt st et ettt ettt s e bt e bt s b s b e s b e s b e s b e s b e s et et et ententeseebeebesbeebesbesbesbenes 979
39. Parallel Capture CONroller (PCC).....cii ittt ettt ae bt a et sae e s et b et e b e sbesesnene 1048
30,1, OVEIVIEW..uuiiiieiiieiirret ettt sttt e b bbb et s b et b et b et a et s bt s bt s b esesn et ne 1048
30,2, FRATUIES. ...ttt b a bbbt r b r b 1048
30.3. BIOCK DIAGIaMi..cuicicuiiieirieeeieteieie ettt ettt sttt b ettt ettt s b et s b et s b et b et b e e e b e b e e ebe e ebeneene 1048

@ MICROCHIP



39.4. SiZNAl DESCIIPLION...c.tiirtirtirtististerterte ettt ettt ettt s e st s b sbesaesbesbesbeste b esbesbessessentensesteneeseesassessessessessenes 1048

39.5. Peripheral DEPENUENCIES. . ..cuveireerieerieertetetetrtee sttt ettt e st s b et be e s b e e sbe e esesesbenens 1048
39.6. FUNCLIONAI DESCIIPLION....iitititetirietirtetertetrtetet ettt sttt b et b et e b e bt bt b e b e st ebesbesesbesesbenesbentssenesbene 1049
30.7. REZISTEI SUMIMIAIY .c.uiitiitiiiieieitetteieeteete et s et et et et ettt et e st e bt e bt e b s b s besbe st e b e b et e e et et e e eseebeebesbesbesbesbentes 1056
40. UNIVErsal SEIIial BUS (USB).....uiiuiiieiiiiiiciieiiee ettt ettt eeatsebeesateesbeseabeesavsebeseabeesbassabeessssebessabeesansenseessseens 1066
0.1, OVEIVIEW..uiiiiiiiiiiiiiiiiiin ettt b s bbb bbb e b e b e bbb e s e bs b e bt b e s b e s b e s b e sb e s b e sb e b e b esn s 1066
0.2, FEATUIES....couiiiiiitiitiest ettt a e bbb bbbttt st b st b e s bR r e n e nenenens 1066
40.3. USB BIOCK Di@ZIam....ccucceeueeeuerieiinieiinieierteiestesentesentesestesestesestebestesessesessesessesessesesbenesbenesbeneasensesensesensesensesenes 1067
40.4. SigNAl DESCIIPLION. c..cuirteuirieiertetrietrtets ettt st ettt b et sttt et e be st ebe s ebe st ebe e eb et ebe st ebesbebesbebebenesesebenesenessenes 1067
40.5. Peripheral DEPENUENCIES. .....ccviiirirereeenenteste sttt ettt ettt st s b s b sbesbesbesbesaesseaenseneeneeneesessessesses 1067
40.6. FUNCLIONAI DESCIIPLION...c.titiiririririsesiesteste st stest et ettt et et e s e s b e sbasbesbesbesbesbesbesbesbensessensensensensessesesses 1069
40.7. Common Device / HOSt REZISTEr SUMMIAIY....cccectrirerrirenieienieniertetetetete ettt sre s saesne s 1088
40.8. General Device REZISTEr SUMMIAIY.....ccciriririrerieiertetistete et stetestesestes s tesesbe e sbestsbetsbestebessebessesessesessesesas 1095
40.9. Device ENdpoint N REZISTEI SUMMIAIY....cciviiriiieieieeetsiteteeesresrestessessestestestestessesteeesaeseesessessessessessessenses 1108
40.10. ENAPOINt DESCrIPLOrS STIUCTUIE...ccuivuirierierierieriertesietetet ettt s stessessessestessestessesaessessensessesessessessessessensens 1118
40.11. Device Endpoint N Descriptor BanK 077 ...c.ciecireirieeneenietnietnieenieesie sttt seebe e sees e seenes 1119
40.12. General HOSt REZISTEr SUMMIAIY ....c.oviiuirieuirieirieirieitsteetsietstee sttt et st ebe st ebe st ebe st ebesaebesbesesbesesbenesseneesan 1125
40.13. HOSEt Pipe N REZISTEI SUMIMQAIY ...ttt ettt ettt s ee st r e s s ne s bt et e smnebesmeesneeane 1139
40.T4. Pipe DeSCIIPLOIS STFUCTUIE...c.eeiieeiietietesteeee sttt sttt et ste et e st e st e st e s bt st e s b e et e sae e besseessesasesbesnsesaeensesnnensens 1151
40.15. Host Pipe N DeSCriptor BANK 0/ M.ttt sttt sttt ettt st sbeneene 1152
47, Ethernet MAC (GIMAGC).. ...ttt ettt sttt s ettt eb et a bt e bt s n bt sne st s senenenen 1160
1.1, DESCIIPLION. ettt ettt sttt ettt et et b e bt s bt s b e e b e s b e s b e b e b e b e b e s et et et e st ebe e bt ebeebesbesbene 1160
AT.2. FRATUIES ..ottt b b bens 1160
47.3. BIOCK DIGEIram....ccicieiriieierisiesiesiistesiesiestestetet et et et et sse s e sbe s bt sbessessessesbessesessensensensensensensenseseesessessessessenses 1161
AT.4. SIZNAl DESCIIPLION. c.ecutiteuirietirietrtetrte ettt ettt b et ettt b et et be e s b e e e b e e e bt st eb e b eb et e bt b ebe b ebensebensenensenes 1161
41.5. Peripheral DEPENUENCIES. ....cccirieirieeieeteietet ettt ettt sttt s b et s b et ekt et et et e e be e sbenee 1162
A7.6. FUNCLIONAI DESCIIPION..cteuiiteirieirieietetete ettt ettt ettt sttt e s be st sbe st sbesesbesesbensesessesessesensesensenensas 1162
41.7. Programming INTEITACE......cceviiirirerererereses ettt ettt ettt s b st st et et et e s e s e s e e esassaesessesbesbenee 1186
47.8. REZISTEN SUMIMAIY..c.ciciiiiiiiiieiriertertestest ettt ettt sttt s b e s b bbb a e e e e e e et besbesbesbesbesbesbe e 1190
iy e o Ty [ o] g B LYo o LYl (= L TR 1312
2.1, OVRIVIEW..uiiuiiiiiiiitieitittsie ettt ettt ettt et s bt st s b e bt s bt s b e s be s b e s b e s b e b e b et et et e st et e st e st e st e bt e bt ebesbeebesbesbesbenbennennes 1312
2.2, FEATUIES. ..ottt b e b s b b e bt e b s ht e s b e b s b e e b s R e e b e R b e bt st e bt b s bt e b sae e r e e anens 1312
42.3. BlOCK DIGIram....ccicieiririiriisiesiesiestesiesieste ettt et et et sse s e ssesbesbessessessesbessensessensensensensensensenteneesessessessessenses 1313
42.4. SiZNAl DESCIIPLION. c.ecviiteiirieiirieeretrt ettt sttt b et b e bbb b e bt se bt a bt bebe st ebe e ebeaenenaenesnenis 1313
42.5. Peripheral DEPENUENCIES. ....cccireirieieieerteertet ettt sttt ettt s b et s b etk e e et et sbe e ebenesbenees 1313
42.6. FUNCLIONAI DESCIIPLION..couiuirteirieirieirtet ettt ettt ettt st sttt sttt et s be st et s b et s b et eb e s ebenbesebenensenensas 1315
42.7. REZISTEI SUMIMAIY.cutiiiiiieitieiteriteste ettt st et st ettt s bt et s s e b et e s bt et e s bt e st saee bt easeshe e s e eneesbesneesseensesneensesnns 1327
43. Configurable CUSTOM LOGIC (CCL).c.uetriiirieuirieiirieierieitrieeste st sttt sttt b etk et et s s bt be b e be st ebesebesbebesaenesbenens 1352
43,1, OVEIVIEW..uiiuiiiiiiiiiiiiiit sttt ettt ettt st b e s b e s a e s b et e b et et e et et et e bt e bt s bt s b e s b e s b e s b e snesnenennes
43.2. FRATUIES....eouieiieiiiteeeee ettt et b s bbb bbb e b et e e et b e b e e bt bt e b s b e s b b e n b e nenene
43.3. Block Diagram
43,4, SiGNAl DESCIIPLION...ctiteteteteietetee ettt ettt ettt ettt s bt s be s b e s be s b e sbe b e b e bete s e st enteneestssessesbesbessesne 1353
43.5. Peripheral DEPENUENCIES. ..c.coviiirirerereseseste sttt ettt et sbe s sbe st e sbesbesbe st essesessessesseseesessessessenss 1353
43.6. FUNCLIONAI DESCIIPIION. ettt ettt ettt sttt ettt s be s b et b et b e e b e be e ebe e ebenaebennas 1354
43.7. REZISTEI SUMIMAIY..ccictiiriririerierieeteetestest et e st et et ettt s et e bt s bt s b e s b e sbesbe st e b e b e b et et et et e st e st ebesbesbesbesbesbenes 1364

@ MICROCHIP



44,

45.

46.

47.

48.

49.

R L a LS e 10 | =] o (1) TSRSt 1369
AT, OVEIVIEW..eutuiieuirieuertetstetetetetetebes e best e b et eb e st e bt sbebe st ese st ese st ese b estsbenesbeaesbeat ek e st et enteb et ebentebentebentebensebestenesbenens 1369
A4.2. FRATUIES....couiiiiiiiiiit bbb e b bbb aens 1369
4.3, BIOCK DIGSIram....cccieieireeiiresiesiesiisiestestestestesteteste st et et sses e ssessessessessessessensensensensensensensensensesseneesessessessessenses 1370
A4.4. SIZNAl DESCIIPLION.c..cuiiteuirieiirtetrtetrte st ettt st ettt sttt b et e b e b et e b e b et e b e sbeb e s eb et ebe b ebe e ebe b ebensenessenes 1370
44.5. Peripheral DEPENUENCIES. ....cccivieirieeieeteertet sttt sttt ettt sttt s b et s b etk e et et ebe e e beneebeneen 1371
A4.6. FUNCLIONAI DESCIIPLION..cctiuiiteirieirieieiet ettt ettt ettt st sttt e st e e sbesesbesesbe st sb e s esesesesesensenesesensas 1373
44.7. Register SUMMAry - 8-Dit MOUE.....ccociiiriririirierereresese ettt ettt et s bbb st st s besbesbesbesaensennen 1390
44.8. Register SUMMArY = 16-DIt MOGE. ..ottt seenes 1412
44.9. Register SUMMArY - 32-Dit MOGE....c.ciiiirieieieiet ettt sttt b ettt sa b saenes 1432
Timer/Counter for Control APPlCationNs (TCC)....cuivieiiririrererereresesesiesiestessessestessessessessesseseesessessessessessessessenes 1452
451, OVRIVIBW.cuiuiriiiiieiistisieste st sttt ettt et et et e bt s bt e bt s bt e bt s b e s b e sbesbesbe b e b e b entententeatent e st e st e st e bt ebesbesbesbesbesbesbebensensen
A5.2. FRATUIES....couiiiiiiiiic bbb bbb n s
45.3. Block Diagram

A5.4. SigNAl DESCIIPTION. c..cutrteuirieierteitrtetrte ettt sttt s b et sttt ettt e be e be st ebe e e b et eb e st eb e s b ebe st ebe b ebe b ebenbebestenessenes 1454
45.5. Peripheral DEPENUENCIES. ....ccuciviiirieiiieerteertet ettt sttt ettt sttt st et b e s b et sbe e sbentsbenesbenessenees 1454
45.6. FUNCLONAI DESCIIPLION...c.iiiiiiiririsirtestestestest sttt ettt ettt st et sb s b esbesbesbesbesbesbesbenbebensensensensensenessesss 1456
A5.7. REZISTEI SUMIMAIY.cutiiiiiiistieite sttt ettt e st et s e st et e sbe et e saeesbe e st e sbe e st esbeebesaeesbeeabesheenbesasensesnbenseenbesaeensesans 1489
Advanced ENcryption STAaNard (AES).......coeireerieirieienieinieinteesie e siesesiesessesessessesessesessssessesessesessesessesessesessenseses 1532
AB.T. OVEIVIEW..uiiuiiiiiiiiiiiiisiesie ettt ettt ettt ettt e bt s bt s bt s b e b e b e b e b e b et e b e e et e e et e st e st e bt ebe e bt ebeebesbesbesbesbennennes 1532
AB.2. FRATUIES.c.eiiiiiiitecieete ettt st a e st e b st s b b s R b b e e b et e bt st b e e b s h e b s ae e r e e abers 1532
46.3. BIOCK DIGEIram....ccuecieiririeriniisiestesteste ettt ettt ettt st st s bt sbesbesbesbesbessesbesbessentensententententeseesessessessessenses 1533
46.4. Peripheral DEPENUENCIES. ...c.ccuviriririrereseseste sttt ettt et esbe s e sbe st e sbesbesbe st enbessessensessenessessessessesses 1533
46.5. FUNCLIONAI DESCIIPLION. .ottt sttt ettt ettt sbe s bt b et e b e e eb s be b be e ebenaebeeas 1534
46.6. REZISTEI SUMMAIY..c.iiiiiirieiieieriieieetertest ettt ettt ettt et et b e bt s b e bt sbesbe s b e b e b et et et e st et ene e st ebesbesbesbesbesbene 1543
Public Key Cryptography CoNtroller (PUKCC)....c.coetiererreireinieerreenieesieestesesresesresessesessesessesesseseesesessessesessesens 1560
A7.7. OVEIVIEW..uiiiiieiireiiietitet ettt ettt sttt sa et bbbt bt s bbb bbb bt ebe s ebe b en e s n e sa st sa st s 1560
A7.2. FEATUIES....couiiiiriiiiinre et a e bbbttt b s r e s b b n e a e 1560
47.3. Peripheral DEPENUENCIES.....cccciviirieeieeteenet ettt ettt sttt st s b et bt be e b e s b e be e sbenens 1560
A7.4. FUNCLONAI DESCIIPIION. ettt ettt ettt st sttt ettt et et st et b et e b et eb e b et et ebe s ebenaebenas 1561
True Random NUMber GENErator (TRNG).....oocuiiiiieieetie ettt e sttt e e sbr e e ssareessbreesssbessssbeeesssbseessssessssnresas 1562
AB. 1. OVEIVIEW..cueeuiieuirieuirienestetetetetestetes e testesestebestesesaesesaeuestesessestesesesbesesbenesbe st ek ese et entebentebentesantesentebesesestenessenens 1562
A8B.2. FRATUIES....couiiiiiiiiirc bbb bbb s s b e b b a s 1562
48.3. BIOCK DiIGBIram....ccieieieiiirinisiesiisiesiesiestessessessessesseseesessessessessessessessessessensensensensensensensensensessessesessessessessesses 1562
48.4. Peripheral DEPENUENCIES. ....ccciv ittt ettt sttt sttt ettt b et b et b et ebe e ebe e ebeneebeneas 1562
48.5. FUNCLIONAI DESCIIPLION..cuiuirteirteirieietet ettt ettt sttt bbbttt et sbe st st e st s b et s b e e eb e e ebesesesesensesensas 1563
48.6. REZISTOI SUMIMAIY ettt ettt sttt sttt et st s et st e s bt s st e s bt e bt sae e bt e aeesbeeasesneessesnee st ennesneennesans 1565
Integrity Check MONItOr (ICM)......ciiieirieirieeriei ettt sttt ettt sttt st b etttk et bbb e b e ebe st eb et ebesbenes 1572
0.1, OVEIVIEW...uiiuiiiiiiiiiiiiiie sttt ettt ettt s b s bbb bbb b et b et b et et b e e bt e bt s bt s b e s b e s b e s b e sbesnesnenes 1572
0.2, FRATUIES....eouiiieiteitei ettt ettt s b e bbb bbb e e e b e e et e b e bt b e bt s bt e b s bbb e n e b ennens 1572
9.3, BlOCK DIGBIaM...ccuiieiiietirietirieiesieiesie sttt et sttt sb et bbbtk b e b et ebe st eb et ebe st ebesbesesbenesbenesbentebenesbentebeneas 1573
49.4. Peripheral DEPENUENCIES. .....ccuiiririrereeenerteste sttt ettt ettt s sbe st e sbesbesbe st e sbesbeaeseneeneenessessessesses 1573
49.5. FUNCLIONAI DESCIIPLION...c.titiiriririsiesestestesteste sttt ettt ettt e sbesbesbesbesbesbesbesbessessensensensensensensensesenses 1574
49.6. RegiSter SUMMAIY - ICM i .cciiiiiieieietetetete ettt sttt et st b e s b sb e b bbb nns 1587

@ MICROCHIP



50.

51.

52.

53.

54.

55.

Hardware Security MOdUIE (HSM)....c..ciiiiiiiiirireresesesesestese sttt sttt ettt et s s s b st s b sbesbesbesbenseneen 1606
50.T.  OVEIVIEW...euuiuirieuiriiteteietert ettt ettt et b sttt s b e bt st ebesbebe st ese b e b et ebe st e st sbesesbene ke st et e st e b et ebentebentsbentebentebentebensesen 1606
50,2, FRATUIES....cuiiiiiiiiiiitett bbb bbb 1606
50.3. APPIICALIONS 1ottt sttt ettt ettt ettt e a e e b e s b e s b s b e b e b e b e b et et et et et et e st eneeneeneers 1606
50.4. SiZNAI DESCIIPLION..cctitetiiet ittt sttt ettt et b et b e b et b et b e s bbb e se b esenbesenbesesbenesbeneas 1607
50.5. Peripheral DEPENAENCIES. ....c.coeirieerieirieirte ettt sttt sttt ettt b et eb et b st besbe st sbe st s be e sbe st sbeneebeneebeneas 1607
50.6. FUNCLIONAl DOSCIIPTION....cueirtiirierirtiietetetert ettt sttt saeae sttt s be st e stesesse e ssesesbenesbesesbenesbentesensesensssensesenes 1607
ANal0g-t0-Digital CONVEITET (ADC)..c..cueiieuirieiirieinieririetsteitsiee sttt sttt be bt be e ebe e eb et e bt sbebesbebesbesesesensenensas 1608
5T.T. OVEIVIBW..uiiiiiiiiiiiiitirttrtset ettt b s bbb bbb bbbt st s bt s b s b sb e b s b b e b e
5.2, FRATUIES ..ttt b e s b e b e e bttt e b s bRt b e b h e r e n e b e s
51.3. Block Diagram

51,4, SiZNAI DESCIIPLION...cuiiitiietirteterteier ettt sttt st sttt ettt b et e bt e b et ebe st eue st ese st esesbenesbenesbesesbenesbanens 1609
51.5. Peripheral DEPENUENCIES.......ccoviririiriiieietetete ettt sttt sttt et sbe st st e st et et et et et et et e e eseesessessessessesses 1609
51.6. FUNCLIONAI DESCIIPTION...cuciitiiitiietitrteteietet ettt ettt ettt st s b et s b et s b e b b e s e sbe e benes 1611
571.7. REGISTEN SUMMIAIY...iiuiiiiiiiiiiitiiestetetetetet ettt sttt st s b s bbb et et et et et et e e et et e e e st ebeebeebesbesbesbesbennen 1626
ANAIOZ COMPArAtOrS (AC)...coeririrerierierierterientetertesteteteesseetessessessessessessessensensessensensestessessesessessessessessessessessensensen 1657
52,7, OVEIVIEW....euiitiietirietirteiesteie ettt te st te sttt s be st s b et et et et et ebe st ebe st ebenteb et eb et ebe st e bt st ebe b ese b ene st esesbenesbenesbenesbeneeee 1657
52,2, FRATUIES ..ottt bbb bbb 1657
52.3. BlOCK DIABIami...ccicicieieieieirentstsesiesteste st sttt et et et et et e s s s b e s b e sbesba st e st e be b enbensensensensensesassessessessessenes 1658
52.4. SIZNAI DESCIIPTION...ccuiuirieitrieirieirtet ettt ettt ettt sttt b et e et e et e st st e st s bene s b et ek et e b e e e be b ebe b ebe st ebensenessenes 1658
52.5. Peripheral DEPENAENCIES. .....cciviririeiieierteetet ettt sttt ettt b et b et b bbb b s ebe s ebe e ebesene 1658
52.6. FUNCLIONAI DESCIIPLION. c..etiiiiiirieieeiteteet sttt sttt ettt ettt et s sb s b s b s b sbe st e besbenbesaenaensenneneenessene 1660
52.7. REZISTEE SUMIMAIY . ..iiiiiiieitieiesttete ettt ettt e st ee sttt e s bt et e s bt et e s st e b e sate s bt easeshe e sesaee b eeabesaeensesseensesnnenseensessenn 1669
Digital-to-AnNalog CONVEITET (DAC)....c.cieirieiirieririeierietesieiestesesiesestesestesestesesbesesbesesbesestessesensssensesenessensssensesensesenseses 1686
53,1, OVEIVIEW.. ittt ettt ettt ettt sttt b e bbb b b e b b e b e e e e e b e e e e e bt e b e e bt s bt s b e s b e sb e s b e b e e nne 1686
5302, FRATUIES ..ttt bbbt b e st b e s b s r e b s b s 1686
53,3, BlOCK DIAGIaMi..uicieuieieieiiieieisiestetetete ettt sttt sttt st ae st st e st esessesessenesbenesbesesbene st et esensesensesensesansesensns 1686
53,4, SigNAl DESCIIPLION....ciirirtiririsesertertes ettt ettt et st s s ste st sbesbesbesbesbesbesbessessensensensenaeseeseesessessassesseses 1686
53.5. Peripheral DePENUENCIES. ....cccivirtiririeieierteertetere ettt ettt ettt st b et b e b e b e b e b e ebeeene 1687
53.6. FUNCLIONAI DESCIIPTION....etitiietiietirietertei ettt sttt sttt et b et be e be bt eb e se e b st ebe st esesbe et esesbentesenesbene 1688
53.7. REGISTEN SUMMIAIY ..ciiitiiiitiiiiriietertee ettt sttt sttt ettt e b e s bt e b e st e s bt s b e she e b e sas e be e aesbeenesreenesneenresas 1695
Peripheral TOUCh CONLrOlEr (PTC).....coeerieerieienieiinteierieiesieteste sttt sttt sbe e bbb b e be e ebenaebesbebesaenesbenens 1712
54T, OVEIVIBW...cuiiiiiiiiiiiiiiiiiiritsiesesiete ettt b s s b s bbb bbb bbbt s bt s b s b s b sb b s bbb
5.2, FRATUIES....cuiiiitiiititteeet ettt ettt s b e s b e a e e e b e bttt et b e bbb b h e r e b nenens
54.3. BlOCK DIGZIami..cccu ettt ettt sttt b et b et b et b e bbb e bt eb et e bt s b bt st ebe st e st et e st st enesbe st ebenes
54.4. Signal Description

54.5. SYSTEM DEPENUENCIES.....ciiiiieieieteteteeetees ettt ettt et ettt st s b s b e s b e s besbe b e bebebenbenaensensenassanne 1714
54.6. FUNCLIONAI DESCIIPTION...cuiiiiiirtiirtiietetei ettt ettt ettt st sbe s bbb e b e be e sbe e benes 1716
Electrical SPECIfiCatiONS 85°C.....ciiiirieirieiirieitsieie ettt sttt sttt ettt st et be s b et e b et ebe s ebesaebessenessesesenenes 1717
55T, DISCIAIMIET ettt ettt ettt b et b et bt b et b e e b e bt e bbb e bbb e bt s b e ne b et b et et e e be st ebene 1717
55.2. ADSOIULE MaXimUM RATINES...cceirirueriererietirietirtetestee ettt ettt st be s btk et st s s ebe e ebesaebesaebestenesbesesbenens 1717
55.3. General Operating Ratings and Thermal CONitioNS........ccceeverirenineneneiereeeeeeseee e 1718
55,4, POWEE SUPPIY ettt ettt ettt st s st sb e st e st e steste s s e s e e et et esa e st esassesbesbesbesbesbesbesbesbensensensensones 1719
55.5. MCU Active CUrrent CONSUMPLION...cciciiiiieieeeieresieste ettt ettt sbe st s bbb e e seeneas 1722
55.6. MCU Idle CUrrent CONSUMIPLION...c.coiirueririeirtetetetetesteie ettt et sttt st st sbe et e e be s be st ebe st sbenesbeneebenens 1723

@ MICROCHIP



56.

55.7. MCU Standby Current CONSUMIPTION.....ccivirierierieiteieteteteestestestessessessessessessessessessessessesessessessessessessessens 1725
55.8. MCU Hibernate Current CoONSUMIPLION.....ccecerirerirrerireeierieresteereeseseeseseesesaese et se s essesessesessesessesessenens 1729
55.9. MCU Backup CUrrent CONSUMPTION......cccrertrierirtirieterietentetentetestesestetestetestene et sbe e be e ebe e sbe e sbeneebeneesensenes 1731
55.10. MCU Off CUIreNnt CONSUMIPTION......ccivtiiriirieterieieieiertetestetesteresterestesesiesestesessesessesessesessenessensssensesensesesesens 1733
55.11. Wake-Up Timings Electrical SPeCifiCations........ccovciviriririririneiseeseesesesese et essesesee e ssesessenas 1734
55.12. Peripheral ACTIVE CUIMTENT.. ..o ittt ettt b e s be b a b sae e nae st snnes 1735
55.13. 1/0 Pin Electrical SPeCifiCations......cccciriirerieiinietirietesetese ettt sttt 1737
55.14. Internal Voltage Reference Electrical SPecifiCations..........coecivieerieinieinieinieeneeseeseesiesesie e 1739
55.15. Maximum Clock Frequencies Electrical SPeCifiCations........c.cocuvvererieerueineenerenieeseresiesessesessessseseesens 1740
55.16. XOSC Maximum Clock Frequencies Electrical Specifications.........coeveveereereeneineneeneeneeseenes 1741
55.17. XOSC32K Electrical SPeCifiCations........ccerererieririininiirieesteierteiestet ettt sttt b e be e 1744
55.18. OSCULP32K Electrical SPeCifiCatioNsS........ccveririeririeririeieienieresteiesteie sttt ettt se st e ste e sbesassenesnen 1746
55.19. DFLLA8BM Electrical SPECIfICAtiONS .....c.ccevireririiririiieierisienteesteesteeseeee st saese e st e ssesessesessesessesessesessanens 1747
55.20. FDPLL200OM Electrical SPeCifiCatioNS....ccccevveirieirieiretrieneertee ettt 1748
55.21. DAC Module Electrical SPeCifiCatioNsS.......cccoirririririererieenieienietestete ettt ettt b e ebe v 1749
55.22. ADC Electrical SPeCIfiCatiONS......ccovveuirieirieirieiirieiiniet ettt sttt sttt st be st sttt b e e sae e s sasenesene 1752
55.23. AC EleCtrical SPeCITICAtIONS.....cccviieiiieieieeieerieeste sttt ettt sttt e st e et sesessesassesasesessenas 1760
55.24. PTC Electrical SPeCfiCatiONS.....ccciveirieirieirieereeeeeeteteeee ettt ettt st s enes 1762
55.25. SPI Electrical SPeCIfiCatioNS. ..o ettt ettt b st sttt e 1763
55.26. USART Electrical SPeCifiCatiONS......ccoeivieirieirieirieisietsteteterteteteie ettt et sttt sbe e sbe e sbenens 1767
55.27. 125 El@CtriCal SPOCITICALIONS. .....cvveeveeeveteveteieteeeteee et sesse st ss s s s sessssessssesassensesnsenans 1768
55.28. |2C EIECtriCal SPOCITICALIONS. ..cvuiviieerrieeriietiieietsietessss et sssessses st st b s bbb s s b s bbbt s s b sas s sasssssas 1772
55.29. QSPI Electrical SPeCifiCationS......oivieirieerieeeteietetertet ettt sttt s 1778
55.30. CAN Electrical SPeCIfiCatiONS.....civieirieiiieiieierieitrtee ettt sttt ettt st st sa e sbens 1780
55.31. TC EIeCtriCal SPOCITICAtIONS. c..cirietiieteieieieteieestee st steee e steseste e sse s sesessesessesessesesseseesessesensesensesansesensns 1782
55.32. TCC ElectriCal SPeCIfiCatioNsS......coveirreirieirieerieesieeseee ettt b bbb s se e sa b naenesnenes 1784
55.33. USB Electrical SPeCifiCatiONS.......ccueirieirieiirieierieteteeteteet ettt ettt sttt sttt enes 1786
55.34. PCC EleCtrical SPeCIfiCatiONS.....cc.civieirieirieirieirietstetrietete sttt sttt ettt sa bbb st s sbe e sbenenes 1787
55.35. NVM Block (Flash, Data Flash, NVM Configuration Rows) Electrical Specifications..........c.ccccvcvevrvenene 1788
55.36. EEPROM Electrical SPeCifiCatioNsS......ccoveueveeuerieiirieiinieinieisie ettt sttt sne e e snene 1789
55.37. GMAC EleCtrical SPeCifiCatioNS.....c.ecerueririiririeirieieietsietet ettt sttt sa et sttt sttt sttt sbene 1791
55.38. FREQM EleCtrical SPeCIfiCatiONS......ccoeivueirieirieirietsieieiet ettt st eb sttt sa e sa e sbenes 1794
55.39. TRNG Electrical SPeCIfICAtiONS.....ccuciieirieerieirieereeeree et ss ettt et et e se e sse e esanesseseens 1795
55.40. PDEC Electrical SPeCifiCatiONS....cociveirieirieirietnie ettt ettt sae s 1796
55.41. SDHC Electrical SPeCIfiCatiONS. ....c.coueirieirieerieirieieietetetetetet ettt ettt sttt st s 1798
55.42. SWD 2-Wire Electrical SPeCifiCationS......cciviiirieirieirieiiieeretesie ettt ettt sttt enan 1800
Electrical SPeCifiCatioNs T25°%C. . ittt ettt b et b ettt se b sbe st benens 1801
56. 7. DISCIAIME ...ttt ettt st sttt b et bt a bt s n bt n et n et sn et nes 1801
56.2. General Operating Ratings and Thermal CONditioNS.........coceevererienienenenenieneeeeeee s e 1801
50.3.  POWET SUPPIY ittt ettt ettt b et bt b et b et b b b e s bbb ebe b b et e bt et e bt s b e st s b e st s b etk e et et enen 1802
56.4. MCU Active CUrrent CONSUMPLION...cceitiieietreetertestesteste sttt ste sttt e et sbesbe bt sbesbe bbb e s e ssesaesaeseeneenees 1802
56.5. MCU Idle CUrrent CONSUMPLION......cciviiiieieteteteeeiteesesiestestessessessessessessesessessessesesesnessessessessessessessensens 1804
56.6. MCU Standby CUrrent CONSUMPTION....ciiriririerierieieteeeeeesrestesessessessessessessessessessessessessssessessessessessessens 1806
56.7. MCU Hibernate Current CONSUMIPTION.....cceiiiretirietirieierteresteetereseereseetesiese et see e saesesseseseesesaenesienens 1809
56.8. MCU Backup CUrrent CONSUMPLION.....ccueirteirieirieierieestetsteststesesteesbesesbestebestesessesessesessesessesessesessenessenens 1811
56.9. MCU Off CUIrent CONSUMPLION....ciiiiiieiririetiieteieterteesteesteesaesessesessesessesessesesseseesesessesessensssensesessesessesens 1813
56.10. Peripheral ACLIVE CUIMENT.....cciviiiririerereriestetetet ettt sre st st ste st e sbesaessessestessesaensessensesasseesassessessessens 1813
56.11. 1/0 Pin Electrical SPeCIfiCatiONS.....c.cocirieirieirieerieere ettt ettt ebe e st 1815

@ MICROCHIP



56.12. Maximum Clock Frequencies Electrical SPeCifiCationsS........cccocuveereerieinreenereneeneresiesessesesseessesessens 1816

56.13. OSCULP32K Electrical SPeCifiCatioNsS........coeuiririeririerieereeeeeitnieitneee sttt st senes 1817
56.14. DFLLABM Electrical SPeCIfiCatiONS ......ccceciueririiririinieierieiesteieteete ettt ettt sae et sa bbb 1818
56.15. FDPLL200M Electrical SPeCifiCatiONS.......ccivieirieirieirieirieesieesiertsie ettt eb st eve sttt sae e sbens 1819
56.16. DAC Module Electrical SPeCifiCatioNS.......cccvvriririririeerieenieenieiseeesiee e sseessesessesessesessesessesessessesessenes 1820
56.17. ADC EleCtrical SPeCifiCatioNS......cccvveerieirieirieinieenieenie sttt ettt bbbt st be e sesennene 1821
56.18. AC EleCtrical SPeCIfiCatiONS. ....cccoiriiieieteieieietertet ettt sttt a b ssenes 1825
56.19. SPI Electrical SPeCIfiICatiONS....ciuiirieirieirieirie ettt ettt ettt s eb e sttt sbe e saenes 1827
56.20. USART Electrical SPeCIfiCatiONS......cccvirieirieirieiseiseesteeeesestest et e e seesessesessesessesessesessesessesessenseseneas 1831
56.21. 125 EICtriCal SPOCITICALIONS. . cviviieeviieiiieriieieteisessise s ses st b b se b bbb b ae s s b ssebsssebsssebsntessnsesans 1832
56.22. QSPI EleCtriCal SPCIfiCatioNsS......ccciueirieirieieieteietrtetstee ettt sttt be et et eb e bbb st be b et e e benenas 1834
56.23. CAN Electrical SPeCIfiCatiONS....c.coevivieirieirieirietrietstet sttt ettt et st st st et e be e sbe e sbenees 1836
56.24. TC EleCtrical SPeCIfiCAtiONS.....cieivieirieirieirteiretsteesieses et te st ete st saeseesesee e sessesaesesaesessesassesassesesesensesesseses 1837
56.25. TCC EleCtrical SPeCifiCatiONS.....cccvueieririeeeieieiereeitstett sttt ettt sttt se b e eebesnenes 1838
56.26. PCC Electrical SPeCifiCatioNS......ccciueiiriiieierirtiieteietcteet ettt ettt sttt ettt sttt st enes 1840
56.27. NVM Block (Flash, Data Flash, NVM Configuration Rows) Electrical Specifications.........c.ccccocevevvenene 1840
56.28. EEPROM EleCtrical SPeCIfiCatiONS......c.ccivieerieirieirieirietrieesieesieesteesse e sseesse e sesessesessessesessssessesensesesens 1841
56.29. FREQM Electrical SPeCifiCatioNS......coveiirieeieiireeirere ettt 1842
56.30. PDEC EleCtriCal SPeCIfiCatioNS.....coueuerirueririerirtirietinteierieiestet sttt ettt sttt sttt et b et sttt be e b e 1843
57. Packaging INfOrMatioN.......ccoveiriirieirierieere ettt ettt sa et a st snenis 1845
57.1. Package Marking INfOrmMation........cociveirieinieinieenie ettt ettt ettt s bbb eebas 1845
57.2. PACKAEE DIAWINGS....ceeiiirieiirieriirenieniestestestestestestestetete st et st ssessessessessessessessessensensensensensenseseesessessessessessens 1847
57.3. SOIAEINEG PrOfil@....iiisiiiiieieieietete sttt ettt et b s b st e st e s b e st et et et et enaenaenaenaoss 1865
58. SChEMALIC CRECKIIST..c.eitiiitiieieieieeteeeet ettt sttt st ettt et et b et be e b et sbesa b e s ebe b ebensenenes 1866
58,1, INErOAUCTION. ...ttt ettt ettt b bbbttt b e s bbb e st s b et b et et e e st e e sb e sbenesbeneebeneaes 1866
58,2, POWET SUPPIY ettt ettt sttt ettt ettt b et b et ekt ekt ek et e be st b et e b et eb e b ebe st bt st enenbene e 1867
58.3. External Analog Reference CONNECLIONS........ccovuvirieirieiirieirieirieesiete et iee st te e te e sse e ssenessenesseneens 1871
58.4. EXtErnal RESEL CilCUIL.....iveireeiirieieieieteertetree ettt sttt b e se e enes 1874
58.5. Unused or UNCONNECLEA PiNS.....cceireirieirieiirieinieerieeste ettt sesbe et see b ese b seese s saesenaesessesesaesessenens 1874
58.6. Clocks and CryStal OSCHlators.......civeirieerieirieirtetrtetrtee sttt sttt sttt st b et b e e b aebenaebens 1875
58.7. Programming and DEDUEEING......ccceceriririrerieiirietirtetiriete ettt sttt e be st e et e e ese s eseeesessesensesessenas 1877
58.8. Designing for High-Speed Peripherals.........co et ssessenaens 1878
oY T @ Y o W T o1 =T s 7= Yol YOO PUR R TSRRT 1880
58.T0. USB INTEITACE ettt ettt b st b ettt ettt s be st s b e st b et et et et et ebe e ebentebenes 1880
59, CONVENTIONS. ...ttt ettt b b a et ettt et e b e e bt s bt s b e s b e s b e b e s b e s b e b e a e b enenens 1881
59.T. NUMEIICAl NOTATION ..ottt b etttk et e bt e b et e b et ebesbesesbesesbenessenesan 1881
59.2. MEMOIY SiZ@ @NA TYPO..cuiiiieiiiiririrentrie sttt sttt sttt ettt et ettt e s st ssesbessesbesbesbesbesbesbesbensensensensensenes 1881
59.3. FreqUENCY @Nd TiME. .. ittt st et sb et st b et b e b et e b et e bt e bt s s bt s b ese s enenneneanes 1881
59.4. REGISTEIS @NA BIlS...ccuirieuirieuiiieierieieriei ettt ettt st sb etttk et b e ekt b et e b et eb et ebe st ebestenes 1881
60. ACroNYmMS aNd ADDIEVIAtIONS.....co.iiiririieieeeee ettt ettt et et sbesbesbesbesbesbesbesbensesensens 1883
61. PIC32CX SG41/SGH0/SGHT REVISION HISTOIY..couiiiiiiieiieiiriiriiniertesiestestete ettt st 1885
MICFOCHIP INFOIMATION ..ttt ettt b bbbt e a et a bbbt s b st s b et b enenee 1894
THe MICrOCHIP WEDSITE. ..ottt ettt ettt ettt b et b sa b et e b st ne s aese b enesbenensenensas 1894
Product Change NOtifiCation SEIVICE......ccuiviiiiiiiririreseseseste ettt ettt sbe bbbt sb et e b e s enaens 1894
(@B 1S (e 0 gT=T gSYU] o] o o] o OO P PP PRPPOPPRP 1894

@ MICROCHIP



Product IdentifiCation SYSTEM.......ciiciiirreiriieeeet ettt ettt besesbesesbese st e e st esessensesensssensesenes 1895

Microchip Devices Code ProteCtion FEATUIE........coeireirieerteereerte ettt 1895
LEEAI NOTICE ettt ettt ettt ettt b ekt b et b et e bt eb et e bt e bt s b e bt st e be b e be b e s et e st b enesbe st s b e st ebenees 1895
TrAAEMIATKS. ottt b ettt ettt b ettt b bt 1896
QUAITLY ManN@gEMENT SYSTEM..c..iiuiriiriiriiieieietete ettt st s e st st st st et et et et et e st s bt s besbesbesbesbe st e benbebensensensennen 1896
WOrIAWIde SAlES @NA SEIVICE....cuciieiieecerc ettt e b e ne bt nnenes 1897

@ MICROCHIP



1. Configuration Summary

Table 1-1. PIC32CX SG41/5G60/SG61 Family Features

Device

Flash (KB)

PIC32CX10255G41064
PIC32CX10255G41100
PIC32CX10255G41128
PIC32CX10255G60100 1024
PIC32CX10255G60128

PIC32CX10255G61100

PIC32CX10255G61128

Notes:

1. Five I/Os (PB26, PB27, PB28, PB29 and PC04) are not connected as reserved for the HSM
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256/8

64

100

128

100

128

100

128

Packages

TQFP

TQFP

TQFP/
TFBGA

TQFP

TQFP /
TFBGA

TQFP

1/0 Pins @

51

81

99

81

94

81

94

Ethernet Controller

SERCOM @

TC / Compare-Capture
TCC (24-bit/16-bit)
DMA Channels

6/2 1

23 Y Y Y 32
8/2 2

interconnection (PIC32CX SG60/SG61 only).

2. SERCOM2 is assigned to the HSM interconnection (PIC32CX SG60/SG61 only).

12C is not supported on all SERCOM pins. Refer to the Chapter “SERCOM I2C Configuration “ for a
list of supported features for each peripheral instance.
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Parallel Capture Controller (data size)

Position Decoder

RTC /WDT

Y/

Event System (Channels)

32

External Interrupt Lines

ADC (Channels ADC0O/ADC1)

16/8

16/12

16/16

16/12

16/16

16/12

16/16

Analog Comparators (Channels)

DAC (Channels)
Peripheral Touch Controller

Y

Public Key Cryptography (PUKCC)

Integrity Check Monitor

Tamper Pins

Hardware Security Module

Immutable Boot

Boot Read Protection



2. Ordering Information
Figure 2-1. Composition of the Ordering Numbers(%:23)

PIC32 CX XXXX SG XX XXX T - I / XXX

Package
Product Family HJB = 100-pin TFBGA
E5X = 100-pin TQFP
PIC32 4NB = 100-pin TQFP with Exposed Pad

Z2X = 128-pin TQFP
XCB = 128-pin TQFP with Exposed Pad

Product Series VZX = 64-pin TQFP
CX = Cortex-M4F + Advanced Feature Set
Temperature Range
. | =-40°C to 85°C (Industrial)
Memory Size E = -40°C to 125°C (Extended)

1025 = 1024 KB Flash, 256 KB RAM

Tape and Reel Flag

Key Feature Set T = Tape and Reel
SG = With Security No Character = Tray

Family Variant Pin Count

41 - With Immutable Boot, No HSM 128 = 128 Pin

60 - Without Immutable Boot, With HSM 100 =100 P!n

61 - With Immutable Boot and HSM 64 = 64 Pin

Notes:

1. Not all combinations are valid. The available device part numbers are listed in Configuration
Summary.

2. HJB, 4NB, and XCB are package styles reserved to PIC32CX SG60/SG61. E5X and Z2X are package
styles reserved to PIC32CX SG41.

3. PIC32CX SG60/SG61 parts shown are intended for prototyping purposes only and will have
maximum limit restriction. For production volume orders, a customized part number is required

to ensure security. Please contact Microchip local sales office.
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Block Diagram

The following figure illustrates the PIC32CX SG41/SG60/SG61 block diagram.

Figure 3-1. PIC32CX SG41/5SG60/SG61 Block Diagram

— swo
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[l - Fic32CX SG60/SGE1 Added Features

1. Number of peripheral instances, channels, input/output pins can differ between the different

packages.

2. SERCOM2 is assigned to the HSM interconnection (PIC32CX SG60/SG61 only).
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4. Pinout and Packaging

Each pin is controlled by the I/0 Pin Controller (PORT) as a general purpose I/0 and alternatively can
be assigned to one of the peripheral functions: A, B, C,D, E, F, G, H, |, ], K, L, M, or N.

The following tables describe the peripheral signals multiplexed to the PORT I/O pins for each

package.

A CAUTION I/0s for SERCOM, GMAC, I2S, TC, TCC and PDEC peripherals are grouped into I/0 sets, listed
in the IOSET Configurations Chapter. For these peripherals, it is mandatory to use I/0s that
belong to the same I/0 set. The peripheral’s timings are not guaranteed when I/Os from
different I/0 sets are mixed.

A\ CAUTION Any famd all I(O as well as digital alternate functions on AVDD analog cluster must be
confined as inputs only.

Refer to the I/0 PINMUX tables for the list per package of pins powered by AVDD.

Note:The IOSET configurations for the concerned digital alternate output functions must
also be considered.

The column “Reset State” indicates the reset state of the line with mnemonics:

+ "I/O" or "Peripheral Function" indicates whether the I/O pin resets in I/0 mode or in peripheral
function mode.

< “I"/"O"/"Hi-Z" indicates whether the 1/0 is configured as an input, output, or is tri-stated.
« “PU"/"PD" indicates whether pull up, pull down, or nothing is enabled.

Note: The schematic checklist chapter provides the user with the requirements regarding the
different pin connections that must be considered before starting any new board design and
information on the minimum hardware resources required to develop an application.

Important: Not all signals are available on all devices. Refer to the Configuration Summary
for available peripherals.
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4.1 64-pin TQFP

PIC32CX10255G41064
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64-Pin TQFP (Top View)
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Table 4-1. 64-pin TQFP 1/0 PINMUX

17

18

Pad Name

PAOO

PAO1

PAO2

PAO3

PBO4

PBO5

AVSS

AVDD

PBO6

PBO7

PBO8

PB09

PAO4

PAOS

PAO6

PAO7

PAO8 (4)

PAQ9 (4)

[}

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[4]

EXTINT[S]

EXTINT[6]

EXTINT[7]

EXTINT[8]

EXTINT[9]

EXTINT[4]

EXTINT[5]

EXTINT[6]

EXTINT[7]

NMI

EXTINT[9]

VREFA

VREFB

VREFC

AIN[O]

AIN[1]

AIN[2]

AIN[3]

AIN[4]

AIN[5]

AIN[6]

AIN[7]

AIN[8]

AIN[9]

AIN[6]

AIN[7]

AIN[8]

AIN[9]

AIN[O]

AIN[1]

AIN[2]

AIN[3]

AIN[O]

AIN[1]

AIN[2]

AIN[3]

VOuUT[1]

X0/Y0

X227/
Y22

X23/
Y23

X24/
Y24

X257/
Y25

X1/Y1

X2/Y2

X3/Y3

X4/Y4

X57Y5

X6/Y6

X71Y7

&

o

&

S
-

SERCOM

SERCOMO /
PAD[0]

SERCOMO /
PAD[1]

SERCOM

SERCOM1 /
PADIO]

SERCOM1 /
PAD[1]

SERCOM4 /
PAD[0]

SERCOM4 /
PAD[1]
SERCOMO /
PAD[0]
SERCOMO /
PAD[1]
SERCOMO /
PAD[2]
SERCOMO /
PAD[3]
SERCOM2 /

PAD[1]

SERCOM2 /
PAD[0]

TC4/
WOI0]

TC4/
WO[1]
TCO/
WOI0]
TCO/
WO[1]
TC1/
WOI0]
TC1/
WO[1]
TCO/

WOI0]

TCO/
WO[1]

TCCO/
WOI[0]

TCCO/
WOI1]

TCC, PDEC

TCC1/
WO[4]

TCC1/
WO[5]

CAN1, QSPI, USB, CORTEX_CM4

QSPI/ DATA[0]

QSPI/ DATA[1]

-
-

CANO, SDHC

SDHCO0/
SDCD

SDHCO0 /
SDWP

SDHCO0/
SDCMD

SDHCO0 /
SDDAT[0]

MCK[O0]

FS[0]

GCLK, AC

IN[6]

IN[7]

IN[8]

OUT[2]

IN[O]

IN[1]

IN[2]

OuUT[0]

IN[3]

IN[4]

Power Rail

VSWOouUT

VSWOuUT

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

VDD

VDD

Reset State

1/0, Hi-Z

1/0, Hi-Z

110, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z
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[44

20

21

22

23

24

25

26

27

28

29

30

33

34

35

36

a
o
3
&
3
c
3
a

Port Group:

Pad Name

PA10

PA11

Vss

PB10

PB11

PB12

PB13

PB14

PB15

PA12 (4)

PA13 (4)

PA14

PA15

VSS

VDD

PA16 (4)

PA17 (4)

EXTINT[10]

EXTINT[11]

EXTINT[10]
EXTINT[11]
EXTINT[12]
EXTINT[13]
EXTINT[14]
EXTINT[15]
EXTINT[12]
EXTINT[13]
EXTINT[14]

EXTINT[15]

EXTINTIO]

EXTINT[1]

ANAREF

AIN[10]

AIN[11]

X8/Y8

X9/Y9

X26/
Y26

X271/
Y27

X287/
Y28

X29/
Y29

X10/
Y10

X1/
Y11

SERCOM

SERCOMO /
PAD[2]

SERCOMO /
PAD[3]

SERCOM4 /
PAD[0]

SERCOM4 /
PAD[1]

SERCOM4 /
PAD[2]

SERCOM4 /
PAD[3]

SERCOM2 /
PAD[0]

SERCOM2 /
PAD[1]

SERCOM2 /
PAD[2]

SERCOM2 /
PAD[3]

SERCOM1 /
PAD[0]

SERCOM1 /
PAD[1]

o
B

SERCOM

SERCOM2 /
PAD[2]

SERCOM2 /
PAD[3]

SERCOM4 /
PAD[2]

SERCOM4 /
PAD[3]

SERCOM4 /
PAD[1]

SERCOM4 /
PAD[0]
SERCOM4 /
PAD[2]

SERCOM4 /
PAD[3]

SERCOM3 /
PAD[1]

SERCOM3 /
PAD[0]

TC5/
WOI0]

TC5/
WOI1]

TC5/
WOI1]

TC2/
WOI0]
TC2/
WOI1]
TC3/

WOI0]

TC3/
WOI1]

TC2/
WOI0]

TC2/
WO[1]

TCCO/
WOI[2]

TCCO/
WO[3]

TCCO/
WO[4]

TCCO/
WO[5]
TCC3/
WOI0]
TCC3/
WOI1]
TCC4/
WOI[0]
TCC4/
WOI1]
TCCO/
WO[6]
TCCO/
WO[7]
TCC2/

WOI0]

TCC2/
WOI1]

TCC1/
WOI[0]

TCC1/
WOI1]

TCC, PDEC

TCC1/
WO[6]

TCC1/
WO[7]

TCC1/
WOI[0]

TCC1/
WOI1]
TCCO/
WOI[0]
TCCO/
WOI1]
TCCO/
WOI2]
TCCO/
WOI3]
TCC1/
WOI2]
TCC1/
WOI3]
TCC1/

WOI2]

TCC1/
WOI[3]

TCCO/
WO[4]

TCCO/
WO[5]

=
=3
M
<
n}
=
o
[=}
o
o
]
=1
o
)
(=4
z
<
(%)

QSPI/ DATA[2]

QSPI/ DATA[3]

QSPI/SCK

QSPI/CS

CAN1/TX

CAN1 /RX

CAN1/TX

CAN1 /RX

]
I
a
a
=)
z
<
[}

SDDAT[1]

SDHCO /
SDDAT[2]

SDHCO/
SDDAT[3]

SDHCO /
SDCK

SDHCO/
SDCD

SDHCO /
SDWP

SDHCO/
SDCD

SDHCO/
SDWP

-

128

FS[1]

SCK[1]

MCK[1]

DATA[8]

DATA[9]

DEN1

DEN2

CLK

DATA[0]

DATA[1]

GMDC

GMDIO

GRX[1]

GRX[0]

GTXCK

GRXER

GCRS

GTXEN

GCLK, AC

GCLK/
10[4]

GCLK/
10[5]

GCLK/
10[4]

GCLK/
10[5]
GCLK/
10[6]
GCLK/
10[7]
GCLK/
10[0]
GCLK/
10[1]
AC/
CMP[0]
AC/
CMP[1]
GCLK/

10[0]

GCLK/
10[1]

GCLK/
10[2]

GCLK/
10[3]

IN[5]

OUT[1]

IN[11]

OUT[1]

IN[9]

IN[10]

IN[O]

IN[1]

Power Rail

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

Reset State

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

110, Hi-Z

1/0, Hi-Z
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Y4

37

38

39

40

41

42

43

45

46

47

48

49

50

51

52

54

55

a
o
3
=3
3
c
3
a

Port Group:

Pad Name

PA18

PA19

PB16

PB17

PA20

PA21

PA22 (4)

PA23 (4)

PA24

PA25

VSS

VDD

PB22

PB23

PA27

RESET

VDDCORE

Vss

VSW

EXTINT[2]
EXTINT[3]
EXTINT[O]
EXTINT[1]
EXTINT[4]
EXTINTS]
EXTINTI6]
EXTINT[7]
EXTINTI8]

EXTINT[9]

EXTINT[6]
EXTINT[7]

EXTINT[11]

ANAREF

X127/
Y12

X137/
Y13

X14/
Y14

X157/
Y15

X16/
Y16

X171/
Y17

X18/
Y18

SERCOM

SERCOM1 /
PAD[2]

SERCOM1 /
PAD[3]
SERCOMS /
PADIO]
SERCOMS /
PADI[1]
SERCOMS /
PADI2]
SERCOMS /
PAD[3]
SERCOM3 /
PADIO]
SERCOM3 /
PADI[1]
SERCOM3 /

PAD[2]

SERCOM3 /
PAD[3]

SERCOM1 /
PAD[2]

SERCOM1 /
PAD[3]

o
B

SERCOM

SERCOM3/
PAD[2]

SERCOM3 /
PAD[3]

SERCOM3/
PAD[2]

SERCOM3 /
PAD[3]
SERCOMS /
PAD[1]
SERCOMS /
PADIO]
SERCOMS /

PAD[2]

SERCOMS /
PAD[3]

SERCOMS /
PAD[2]

SERCOMS /
PAD[3]

TC6/
WOI[0]

TC6/
wor]

TC7/
WOI[0]

TC5/
WOI[0]

TC5/
wor]

TC7/
WOI0]

TC7/
WOI1]

TCC1/
WOI[2]

TCC/
WO3]
TCC3/
WO[o]
TCC3/
WO]
TCC1/
WO[4]
TCC/
WOIs]
TCC1/
WO[6]
TCC/

WO[7]

TCC2/
WOI[2]

TCC, PDEC

TCCO/
WO[6]

TCCO/
Wor7]
TCco/
Wor4]
TCCO/
WOIS5]
TCco/
woro]
TCCO/
Wor]
TCco/
worz
TCCO/
WOI3]
PDEC /
QDI[0]
PDEC /
QDI[1]

PDEC/
QDIf2]

PDEC/
QDI[0]

=
=3
M
<
n}
=
o
[=}
o
o0
]
=1
o
)
(=4
z
<
(%)

USB / SOF_1KHZ

UsB /DM

USB/DP

USB / SOF_1KHZ

-

CANO, SDHC

- - DATA[2]
- - DATA[3]
SDHC1/
SCK[0] -
SDCD
SDHC1/
MCKI0] =
SDWP
SDHC1/
FS[0]  DATA[4]
SDCMD
SDHC1/
SDO  DATA[S]
SDCK
CANO / TX SDI DATA[6]

CANO / RX FS[1] DATA[7]

CANO /TX - -

CANO / RX - -

GTX[0]

GTX[1]

GMDC

GMDIO

GCLK, AC

AC/

CMP[0]

AC/

CMP[1]

GCLK/
10[2]

GCLK/
10[3]

GCLK/
10[0]

GCLK/
10[1]

GCLK/
10[1]

IN[2]

OUT[0]

IN[11]

OUT([3]

IN[6]

IN[7]

IN[8]

OuUT[2]

IN[0]

OuUT[0]

Power Rail

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

Reset State

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

I, PD

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z
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44

56

57

58

59

60

61

62

63

64

a
o
3
&
3
c
@
a

a
3
°
=

[C}
t
S

o

Pad Name

PA30

PA31

PB30

PB31

PBOO

PBO1

PB02

PBO3

[}

EXTINT[14]
EXTINT[15]
EXTINT[14]
EXTINT[15]
EXTINTIO]
EXTINT[1]
EXTINT[2]

EXTINT[3]

ANAREF

AIN[12]

AIN[13]

AIN[14]

AIN[15]

X197/

Y19

X30/
Y30

X31/
Y31

X20/
Y20

X217/
Y21

SERCOM

SERCOM7 /
PAD[2]

SERCOM7 /
PAD[3]
SERCOM7 /

PAD[0]

SERCOM7 /
PAD[1]

o
B

SERCOM

SERCOM1 /
PAD[2]

SERCOM1 /
PAD[3]
SERCOMS5 /
PAD[1]
SERCOMS /
PAD[0]
SERCOMS5 /
PAD[2]
SERCOMS /
PAD[3]
SERCOMS5 /

PAD[0]

SERCOMS /
PAD[1]

TC6/
WOI0]

TC6/
WO[1]
TCO/

WOI0]

TCO/
WO[1]

TC6/
WOI0]

TC6/
WO[1]

TCC2/
WOI[0]

TCC2/
WOI1]
TCC4/

WOI[0]

TCC4/
WOI1]

TCC2/
WOI2]

TCC, PDEC

TCCO/
WOI[6]

TCCO/
WO[7]

CAN1, QSPI, USB, CORTEX_CM4

CORTEX_CM4/
SWCLK

CORTEX_CM4 /
SWDIO

CORTEX_CM4/
SWO

-

CANO, SDHC

GCLK, AC

GCLK/
10[0]

IN[3]

OUT[1]

IN[1]

IN[2]

OuUT[0]

Power Rail

VDD

VDD

VDD

VDD

VSwWouT

VSwWouT

VSwWouT

VSwWouT

Reset State

I, PU

1/0, Hi-Z

110, Hi-Z

1/0, Hi-Z

110, Hi-Z

1/0, Hi-Z

110, Hi-Z

1/0, Hi-Z



Notes:

1. All analog pin functions are on the peripheral function B. The peripheral function B must be
selected to disable the digital control of the pin. The AC has analog signals on the peripheral
function B and digital signals on the peripheral function M.

2. Refer to TCC Configuration Summary table for the list of supported features for each peripheral
instance.

3. I2Cis not supported on all SERCOM pins. Refer to SERCOM I2C Pinout table for the list of
supported features for each peripheral instance.

4. The following High-Sink pins have different properties than the regular pins: PA08, PA09, PA12,
PA13, PA16, PA17, PA22, and PA23.

@ MICROCHIP
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4.2 100-pin TFBGA and 100-pin TQFP
100-Pin TQFP (Top View) (1

100
D TTTITITII L ITILITIT Il

o

MICROCHIP

1

100-pin TFBGA (Top View)

PIC32CX10255G41100
PIC32CX10255G60100
PIC32CX10255G61100

!!'.!!!.!!.!!!.!!.!!!.!!!!.!.!!!!./

PERnenrnnnnnnnnnennn

Note:
1. The 4NB (100-pin TQFP) package has an exposed pad.

@ MICROCHIP
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LT

Table 4-2. 100-pin TFBGA/100-pin TQFP 1/0 PINMUX

2
= )
] & 5
o] < a
£ o 5 2
@
£ w s s o 8 z g & &
I 4 o o o (S} 2 o @ >
z < 2 I = = N 0 5 1
° z &5 &5 = g 3 S o
4 < “ 7 =4 z 5 [}
wv
o
Z
b3
o
SERCOM1 / TC2/ 1/0, Hi-
1 D2 PAOO EXTINT[0] - - - - - - - - - - - - - - - - VSWOUT
PAD[0] WO[0] z
SERCOM1 / TC2/ 1/0, Hi-
2 E2 PAO1 EXTINT[1] - - - - - - - - - - - - - - - - VSWOUT
PAD[1] WOo[1] z
1/0, Hi-
3 (] PCOO EXTINT[O] - - AIN[10] - - - - - - - - - - - - - - - VSWOUT
z
1/0, Hi-
4 D3 PCO1 EXTINT[1] = = AIN[11] = = = = = = = = = = = = = = = VSWouT
z
1/0, Hi-
5 E3 PCO2  EXTINTI2] - - AIN[4] - - - . . . B B . . B . . B _ AVDD
z
1/0, Hi-
6 B1 PCO3 EXTINT[3] = = AIN[S] = = = = = = = = = = = = = = = AVDD
z
1/0, Hi-
7 F2 PAO2  EXTINT[2] - AIN[O] - - VOUTIO] - . . . B B . . B . . . _ AVDD
z
1/0, Hi-
8 F4 PAO3 EXTINT[3] VREFA AIN[1] = = = X0 /Y0 = = = = = = = = = = = = AVDD
z
X22/ 1/0, Hi-
9 1 PBO4  EXTINTI4] - - AIN[6] - - . . . B B . B B . . B . AVDD
Y22 z
X23/ 1/0, Hi-
10 F3 PBO5 EXTINT[5] = = AIN[7] = = = = = = = = = = = = = = AVDD
Y23 z
11 G3  AVSS - - - - - - - - - - - - - - - - - - - -
12 G4 AVDD - - - - - - - - - - - - - - - - - - - - -
X247/ 1/0, Hi-
13 G2 PB06 EXTINT[6] - - AIN[8] - - - - - - - - - - - - - IN[6] AVDD
Y24 z
X257/ 1/0, Hi-
14 D1 PBO7 EXTINT([7] - - AIN[9] - - - - - - - - - - - - - IN[7] AVDD
Y25 z
SERCOM4 / TC4/ 1/0, Hi-
15 H3 PB08 EXTINT[8] - AIN[2] AIN[O0] - - X1/Y1 - - - - - - - - - IN[8] AVDD
PAD[0] WOI0] z
SERCOM4 / TC4/ 1/0, Hi-
16 E1 PB09 EXTINT[9] - AIN[3] AIN[1] - - X2/Y2 - - - - - - - - - OUT[2] AVDD
PAD[1] WO[1] z
SERCOMO / TCO/ 1/0, Hi-
17 F1 PAO4 EXTINT[4] VREFB AIN[4] - AIN[O0] - X3/Y3 - - - - - - - - - IN[0] AVDD
PAD[0] WOI0] z
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

G1

H2

H1

K1

D6

D5

K3

K2

15

K4

[

G5

Port Group:

Pad Name

PAOS

PAO6

PAO7

PCO5

PCO6

PCO7

VSS

VDD

PAOS (6)

PAQ9 (6)

PA10

PAT1

VDD

VSS

PB10

PB11

PB12

PB13

o

EXTINTS]

EXTINT[6]

EXTINT[7]

EXTINT[S]

EXTINT6]

EXTINT[9]

EXTINT[9]

EXTINT[10]

EXTINT[11]

EXTINT[10]

EXTINT[11]

EXTINT[12]

EXTINT[13]

ANAREF

VREFC

AIN[5]

AIN[6]

AIN[7]

AIN[8]

AIN[9]

AIN[10]

AIN[11]

AIN[2]

AIN[3]

AIN[1]

AIN[2]

AIN[3]

VOuT[1]

X4 /Y4

X5/Y5

X6 /Y6

X71Y7

X8/Y8

X9/Y9

X26/
Y26

X277/
Y27

SERCOM

SERCOM6 /
PAD[1]

SERCOMS /
PADI2]

SERCOM6 /
PAD[3]

SERCOMO /
PAD[0]

SERCOMO /
PAD[1]
SERCOMO /

PAD[2]

SERCOMO /
PAD[3]

SERCOM4 /
PAD[0]

SERCOM4 /
PAD[1]

SERCOM

SERCOMO /
PAD[1]

SERCOMO /
PAD[2]

SERCOMO /
PAD[3]

SERCOM2 /
PAD[1]

SERCOM2 /
PAD[0]
SERCOM2 /

PAD[2]

SERCOM2 /
PAD[3]

SERCOM4 /
PAD[2]

SERCOM4 /
PAD[3]

TCO/
WO[1]

TC1/
WOI[0]

TC1/
WO[1]

TCO/
WOI[0]

TCO/
WOI1]
TC1/

WOI[0]

TC1/
WOI1]

TC5/
WOI0]

TC5/
WOI1]
TC4/

WOI0]

TC4/
WOI1]

TCCO/
WOIO0]

TCCO/
WOI1]
TCCO/

WOI2]

TCCO/
WOI3]

TCCO/
WO[4]

TCCO/
WOI5]
TCC3/

WO[0]

TCC3/
WOI1]

TCC, PDEC

TCC1/
WOI4]

TCC1/
WOI5]
TCC1/

WOI6]

TCC1/
WOI[7]

TCC1/
WO[0]

TCC1/
WOI1]
TCCO/

WO[0]

TCCO/
WOI1]

CORTEX_CM4

CAN1, QSPI, USB,

QSPI / DATA[0]

QSPI/ DATA[1]

QSPI/ DATA[2]

QSPI/ DATA[3]

QSPI/SCK

QSPI/CS

CAN1/TX

CAN1/RX

CANO, SDHC

SDHCO0/
SDCD

SDHCO/
SDWP

SDHCO/
SDCD

SDHCO0/
SDWP

SDHCO/
SDCMD

SDHCO0/
SDDAT[0]

SDHCO /
SDDAT[1]

SDHCO/
SDDAT[2]

SDHCO/
SDDAT[3]

SDHCO0/
SDCK

SDHCO/
SDCD

SDHCO0/
SDWP

MCK[O0]

FS[0]

SCK[O0]

SbO

SDI

FS[1]

SCK[1]

MCK[1]

K -

GCLK, AC

GCLK/10[4]

GCLK/10[5]

GCLK/10[4]

GCLK/10[5]

GCLK/10[6]

GCLK/10[71

—
o
o

OuTI0]

OUT[1]

N[11]

OUT[1]

Power Rail

AVDD

AVDD

AVDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

Reset State

1/0, Hi-
z

10, Hi-

1/0, Hi-
z

10, Hi-
z

1/0, Hi-

10, Hi-
z

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-

1/0, Hi-
z

1/0, Hi-
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36

37

38

39

40

4

42

43

44

45

46

47

48

49

50

51

52

53

K5

H4

H5

K6

G6

Hé

H7

K7

K9

K8

J10

K10

H10

Port Group:

Pad Name

PB14

PB15

VSS

VDD

PC10

PC11

PC12

PC13

PC14

PC15

PA12 (6)

PA13 (6)

PA14

PA15

VSS

VDD

PA16 (6)

PA17 (6)

o

EXTINT[14]

EXTINT[15]

EXTINT[10]

EXTINT[11]

EXTINT[12]

EXTINT[13]

EXTINT[14]

EXTINT[15]

EXTINT[12]

EXTINT[13]

EXTINT[14]

EXTINT[15]

EXTINT[O]

EXTINT[1]

ANAREF

X28/
Y28

X297/
Y29

X107/
Y10

X1/
Y11

SERCOM

SERCOM4 /
PADI2]

SERCOM4 /
PAD[3]

SERCOM6 /
PAD[2]

SERCOM6 /
PAD[3]
SERCOM7 /
PAD[0]
SERCOM7/
PAD[1]
SERCOM7 /
PAD[2]
SERCOM7/
PAD[3]
SERCOM2 /
PAD[0]
SERCOM2 /
PAD[1]
SERCOM2 /
PAD[2]

SERCOM2 /
PAD[3]

SERCOM1 /
PAD[0]

SERCOM1 /
PAD[1]

SERCOM

SERCOM7 /
PAD[2]

SERCOM7 /
PAD[3]
SERCOME6 /
PAD[1]
SERCOM6 /
PAD[0]
SERCOME6 /
PAD[2]
SERCOME6 /
PAD[3]
SERCOM4 /
PAD[1]
SERCOM4 /
PAD[0]
SERCOM4 /
PAD[2]

SERCOM4 /
PAD[3]

SERCOM3 /
PAD[1]

SERCOM3 /
PAD[0]

TC2/
WOI[0]

TC2/
WOI1]
TC3/

WOI[0]

TC3/
WOI1]

TC2/
WOI0]

TC2/
WOI1]

TCC4/
WOI0]

TCC4/
WOI1]

TCCO/
WOIO0]

TCCO/
WOI1]

TCCO/
WOI2]

TCCO/

WOIr3]l

TCCO/
WOI4]

TCCO/
WOI5]
TCCO/
WOI6]
TCCO/
WOI7]
TCC2/

WOIO0]

TCC2/
WOI1]

TCC1/
WO[0]

TCC1/
WOI1]

TCC, PDEC

TCCO/
WOI2]

TCCO/
WOI[3]

TCC1/
WOI4]

TCC1/
WOI5]
TCC1/
WOI6]
TCC1/
WOI[7]
TCC1/
WOIO0]
TCC1/
WOI1]
TCC1/
WOI2]
TCC1/
WOI3]
TCC1/
WOI2]

TCC1/
WOI3]

TCCO/
WO[4]

TCCO/
WOI5]

CORTEX_CM4

CAN1, QSPI, USB,

CAN1/TX

CAN1/RX

CANO, SDHC

SDHCO/
SDCD

SDHCO0/
SDWP

[
a

DATA[8]

DATA[9]

DATA[10]
DATA[11]
DATA[12]
DATA[13]
DEN1
DEN2

CLK

DATA[0]

DATA[1]

GMDC

GMDIO

GMDC

GMDIO

GRX[3]
GRX[2]
GRX[1]
GRX[0]
GTXCK

GRXER

GCRS

GTXEN

GCLK/10[0]

GCLK/10[1]

AC/ CMP[0]

AC/ CMP[1]

GCLK/10[0]

GCLK/10[1]

GCLK/10[2]

GCLK/10[3]

IN[9]

N[10]

Power Rail

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

Reset State

1/0, Hi-
z

10, Hi-

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-

1/0, Hi-

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-

1/0, Hi-

1/0, Hi-
z

1/0, Hi-
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X12/  SERCOM1/ SERCOM3/ TC3/ TCCl1/  TCCO/ 1/0, Hi-
54 GI0  PAI8  EXTINT2] = . . . . = = = DATAI2]  GTX[0]  AC/CMP[0]  IN[2] VDD
Y12 PAD[2] PAD[2] WO[0]  WO[2]  WOI6] z
X13/  SERCOM1/ SERCOM3/  TC3/  TCC1/ — TCCO/ 1/0, Hi-
55 E10  PA19  EXTINT[3] - - - - - - - - DATAI3] =~ GTX[(1] = AC/CMP[1] = OUTI0] VDD
v13 PAD[3] PAD[3] WO[] = WO[3]  WO[7] z
SERCOM6/  SERCOMO/ TCCO/  PDEC/ 1/0, Hi-
56  H9  PCI6  EXTINTO] - - - - - - - - - - - GTX[2] - - VDD
PAD[0] PAD[1] WO[0]  QDI[0] z
SERCOM6/ ~ SERCOMO/ TCCO/  PDEC/ 1/0, Hi-
57 H8  PC17  EXTINT[1] - - - - - - - - - - - GTX[3] - - VDD
PAD[1] PAD[0] WO[1]  QDI[1] z
SERCOM6/  SERCOMO/ TCCO/  PDEC/ 1/0, Hi-
S8 G7  PCI8  EXTINT[2] - - - - - - - - - - - GRXCK - - VDD
PAD[2] PAD[2] WO[2]  QDI2] z
SERCOM6/ ~ SERCOMO/ TCCo/ 1/0, Hi-
59 G8  PC19  EXTINT3] - - - - - - - - - - - - GTXER - - VDD
PAD[3] PAD[3] W3] z
TCCo/ SDHC1 / 1/0, Hi-
60 G9  PC20  EXTINT[4] - - - - - - - - - - - - - GRXDV - IN[9] VDD
WO[4] SDCD z
TCCo/ SDHC1 / 1/0, Hi-
61 E6  PC21  EXTINT[S] - - - - - - - - - - - - - GeoL - IN[10] VDD
WOIS] Sowp z
62 R vss - - . = - . = . - . - - - . - . - - - . .
63 FI0O VDD - - - - - - - - - - - - - - - - - - - - -
SERCOMS / TC6/  TCC3/  TCCO/ SDHC1 / 1/0, Hi-
64 E9  PBI6  EXTINT[O] = . . . . . = = SCK[0] . . GCLK/I0[2]  IN[11] VDD
PAD[0] WO[0]  WO[0]  WO[4] SDCD z
SERCOMS / TC6/  TCC3/ | TCCO/ SDHC1 / 1/0, Hi-
65 D9  PB17  EXTINT[1] - - - - - - - - MCK[O] - - GCLK/IO[3] =~ OUT[3] VDD
PAD[1] WO[1] = WO[1] ~ WO[5] Sowp z
SERCOM5/  SERCOM7 / TCC1/  PDEC/ SDHC1 / 1/0, Hi-
66 F7  PBIS  EXTINT[2] = . . . . . . = = . . GCLK /10[4] 5 VDD
PAD[2] PAD[2] WO[0]  QDI[0] SDDAT[0] z
SERCOMS/  SERCOM7 / TCC1/  PDEC/ SDHC1 / 1/0, Hi-
67 E7  PB19  EXTINT[3] - - - - - - - - - - - GCLK /10[5] - VDD
PAD[3] PAD[3] WO[1]  QDI[1] SDDAT[1] z
SERCOM3/  SERCOM7/ TCC1/  PDEC/ SDHC1 / 1/0, Hi-
68 D8  PB20  EXTINT[4] = . . . . . . = = . . GCLK /10[6] 5 VDD
PAD[0] PAD[1] WO[2]  QDI[2] SDDAT[2] z
SERCOM3/  SERCOM7/ TCct / SDHC1 / 1/0, Hi-
69 E8  PB21  EXTINT[S] - - - - - - - - - - - - GCLK /10[7] - VDD
PAD[1] PAD[0] W3] SDDAT[3] z
X14/  SERCOM5/ SERCOM3/ TC7/  TcC1/  TCCO/ SDHC1 / 1/0, Hi-
70 A0 PA20  EXTINT[4] = . . . . = FS[0]  DATA[4]  GMDC = 5 VDD
Y14 PAD[2] PAD[2] WO[0]  WO[4]  WO[0] SDCMD z
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LE

7

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

F8

B10

[a]

D10

c10

A8

A9

B9

B8

c8

D7

Cc7

B7

A7

A6

B6

[«9)

Port Group:

Pad Name

PA21

PA22 (6)

PA23 (6)

PA24

PA25

VSS

VDD

PB22

PB23

PB24

PB25

PC24

PC25

PC26

PC27

PC28

PA27

EXTINT5]
EXTINT6]
EXTINT[7]
EXTINT8]

EXTINT[9]

EXTINT[6]
EXTINT[7]
EXTINT[8]
EXTINT[9]
EXTINT[8]
EXTINT[9]
EXTINT[10]
EXTINT[11]
EXTINT[12]

EXTINT[11]

ANAREF

X157/
Y15

X16/
Y16

X177/
Y17

X187/
Y18

SERCOM

SERCOMS /
PAD[3]

SERCOM3 /
PADIO]
SERCOM3 /
PAD[1]
SERCOM3 /

PADI2]

SERCOM3/
PAD[3]

SERCOM1 /
PAD[2]

SERCOM1 /
PAD[3]
SERCOMO /
PAD[0]
SERCOMO /
PAD[1]
SERCOMO /

PAD[2]

SERCOMO /
PAD[3]

SERCOM1 /
PAD[0]

SERCOM1 /
PAD[1]

SERCOM

SERCOM3/
PAD[3]

SERCOMS /
PAD[1]
SERCOMS /
PAD[0]
SERCOMS /

PAD[2]

SERCOMS /
PAD[3]

SERCOMS /
PAD[2]

SERCOMS /
PAD[3]
SERCOM2 /
PAD[1]
SERCOM2 /
PAD[0]
SERCOM2 /

PAD[2]

SERCOM2 /
PAD[3]

TC4/
WOI1]

TC5/
WO[0]

TC5/
WOI1]

TC7/
WOI[0]

TC7/
WOI1]

TCC1/
WOI5]

TCC1/
WOI6]
TCC1/
WOI[7]

TCC2/
WOI2]

TCC, PDEC

TCCO/
WOI1]

TCCo/
WOI2]
TCco/
WO[3]
PDEC /
QDI[0]
PDEC/
QDI[1]

PDEC/
QDI[2]
PDEC/
QDI[0]
PDEC/
QDI[1]
PDEC/
QDI[2]

CORTEX_CM4

CAN1, QSPI, USB,

USB / SOF_1KHZ

USB /DM

USB/DP

USB / SOF_1KHZ

CORTEX_CM4 /
TRACEDATA[3]

CORTEX_CM4 /
TRACEDATA[2]

CORTEX_CM4 /
TRACEDATA[1]

CORTEX_CM4 /
TRACECLK

CORTEX_CM4 /
TRACEDATA[0]

CANO, SDHC

SDHC1/
SDCK

CANO / TX

CANO / RX

CANO / TX

CANO / RX

SDO

SDI

FS[1]

DATA[5]

DATA[6]

DATA[7]

-

GMDIO

GCLK, AC

GCLK/10[0]

GCLK/10[1]

AC/ CMP[0]

AC/CMP[1]

CORTEX_M4 /
SWO

GCLK/10[1]

—
o
o

OuUT[2]

OuT[0]

Power Rail

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

Reset State

110, Hi-
z

1/0, Hi-

110, Hi-

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-

1/0, Hi-

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-
z

1/0, Hi-

1/0, Hi-
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[43

89

90

91

92

93

94

95

96

97

98

929

100

(3)

(3)

3)

A5

A2

A4

A3

BS

c4

Al

€3

B4

B3

D4

B2

(3)

Port Group:

Pad Name

Vss

VSW

VDD

PA30

PA31

PB30

PB31

PBOO

PBO1

PB02

PBO3

PB26

PB27

PB28

PB29

PCo4

EXTINT[14]

EXTINT[15]

EXTINT[14]

EXTINT[15]

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

ANAREF

AIN[12]

AIN[13]

AIN[14]

AIN[15]

X197/
Y19

X307/
Y30

X317/

X207/

Y20

X217/

SERCOM

SERCOM7 /
PAD[2]

SERCOM7 /
PAD[3]
SERCOM7 /

PAD[0]

SERCOM7 /
PAD[1]

SERCOM2 /
PAD[0]

SERCOM2 /
PAD[1]

SERCOM2 /
PAD[2]

SERCOM

SERCOM1 /
PAD[2]

SERCOM1 /
PAD[3]
SERCOMS5 /
PAD[1]
SERCOMS /
PAD[0]
SERCOMS5 /
PAD[2]
SERCOMS /
PAD[3]
SERCOMS5 /

PAD[0]

SERCOMS /
PAD[1]

TC6/
WOI[0]

TC6/
WO[1]
TCO/
WOI[0]
TCO/
WO[1]
TC7/
WOI[0]
TC7/
WO[1]
TC6/

WOI[0]

TC6/
WO[1]

T,
&
-

TCC2/
WOI0]

TCC2/
WO[1]
TCC4/

WOI0]

TCC4/
WO[1]

TCC2/
WOI2]

TCC, PDEC

TCCO/
WOI6]

TCCO/
WO[7]

=
=
O
x
w
=
14
o
o

CAN1, QSPI, USB,

CORTEX_CM4 /
SWCLK

CORTEX_CM4 /
SWDIO

CORTEX_CM4 /
SWO

CANO, SDHC

-
-

GCLK, AC

GCLK/10[0]

N[3]1

OUT[1]

OuUTI0]

Power Rail

VDD

VDD

VDD

VDD

VswouTt

VSwWouT

VswouTt

VSwWouT

VDD

VDD

VDD

VDD

VDD

Reset State

1/0, Hi-
z

1/0, Hi-

1/0, Hi-

z

1/0, Hi-

1/0, Hi-



Notes:

1.

Package 4NB (100-pin TQFP) has an exposed pad that is an additional ground. This must
be soldered to the board's ground plane to provide additional noise immunity and thermal
dissipation.

All analog pin functions are on the peripheral function B. The peripheral function B must be
selected to disable the digital control of the pin. The AC has analog signals on the peripheral
function B and digital signals on the peripheral function M.

PIC32CX SG60/SG61 only: PB26, PB27, PB28, PB29 and PC04 are internal signals reserved for the
HSM interconnection.

Refer to TCC Configuration Summary table for the list of supported features for each peripheral
instance.

12C is not supported on all SERCOM pins. Refer to SERCOM I2C Pinout table for the list of
supported features for each peripheral instance.

The following High-Sink pins have different properties than the regular pins: PA0O8, PA09, PA12,
PA13, PA16, PA17, PA22, and PA23.

@ MICROCHIP
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4.3 128-pin TQFP

128-Pin TQFP (Top View)("
128

1 T I LI T LI LI T L LI Te T LI

o

MICROCHIP

PIC32CX10255G41128
PIC32CX10255G60128
PIC32CX10255G61128

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Note:
1. The XCB (128-pin TQFP) package has an exposed pad.

@ MICROCHIP
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19

Table 4-3. 128-pin TQFP 1/0 PINMUX (PIC32CX SG41)

20

21

Pad Name

PAOO

PAO1

PCO0

PCO1

AVSS

AVDD

PC02

PCO3

PAO2

PAO3

PBO4

PBO5

PDOO

AVSS

AVDD

PDO1

PBO6

PBO7

PBO8

PB09

PAO4

o

EXTINT[O]

EXTINT[1]

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[2]

EXTINT[3]

EXTINT[4]

EXTINT[5]

EXTINTIO]

EXTINT[1]

EXTINT[6]

EXTINT[7]

EXTINT[8]

EXTINT[9]

EXTINT[4]

ANAREF

VREFA

VREFB

AIN[O]

AIN[1]

AIN[2]

AIN[3]

AIN[4]

AIN[10]

AIN[11]

AIN[4]

AIN[5]

AIN[6]

AIN[7]

AIN[14]

AIN[15]

AIN[8]

AIN[9]

AIN[O]

AIN[1]

AIN[O]

VOUT[0]

X0/Y0

X227/
Y22

X237/
Y23

X247
Y24

X25/
Y25

X1/Y1

X2/Y2

X3/Y3

SERCOM

SERCOM

SERCOM1 /
PADIO]

SERCOM1 /
PAD[1]

SERCOM4 /
PADIO]

SERCOM4 /
PAD[1]

SERCOMO /
PADIO]

TC2/
Wo[o]

TC2/
WOI1]

TC4/
WO[o]

TC4/
WO[1]

TCO/
Wo[o]

TCC, PDEC

CORTEX_CM4

CAN1, QSPI, USB,

CANO, SDHC

GCLK, AC

IN[6]

IN[7]

IN[8]

OuT[2]

IN[0]

Power Rail

VSWOUT

VSWOUT

VSWOUT

VSWOUT

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

AVDD

Reset State

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Port Group:

Pad Name

PAO5

PAO6

PAO7

AVSS

AVDD

PC04

PCO5

PCO06

PCO7

Vss

VDD

PAO8 (5)

PAQ9 (5)

PA10

PA11

VDD

VSS

PB10

PB11

EXTINT[5]

EXTINT[6]

EXTINT([7]

EXTINT[4]

EXTINT[5]

EXTINT[6]

EXTINT([9]

NMI

EXTINT[9]

EXTINT[10]

EXTINT[11]

EXTINT[10]

EXTINT[11]

ANAREF

VREFC

AIN[5]

AIN[6]

AIN[7]

AIN[8]

AIN[9]

AIN[10]

AIN[11]

AIN[2]

AIN[3]

AIN[1]

AIN[2]

AIN[3]

VOUT[1]

X4/Y4

X5/Y5

X6/Y6

X7/1Y7

X8/Y8

X9/Y9

n
B
.

SERCOM

SERCOM6/
PAD[0]

SERCOMS /
PAD[1]

SERCOM6 /
PAD[2]

SERCOM6 /
PAD[3]

SERCOMO /
PAD[0]

SERCOMO /
PAD[1]
SERCOMO /
PAD[2]

SERCOMO /
PAD[3]

SERCOM

SERCOMO /
PAD[1]

SERCOMO /
PAD[2]

SERCOMO /
PAD[3]

SERCOM2 /
PAD[1]

SERCOM2 /
PAD[0]
SERCOM2 /
PAD[2]

SERCOM2 /
PAD[3]

SERCOM4 /
PAD[2]

SERCOM4 /
PAD[3]

TC1/
WOI0]

TC1/
WOI1]

TCO/
WOIO0]

TCO/
WOI1]
TC1/
WOIO0]

TC1/
WOI1]

TC5/
WOIO0]

TC5/
WO[1]

TCCo/
WOI0]

TCCO/
WOI0]

TCCO/
WOI1]
TCCO/
WOI2]

TCCO/
WOI3]

TCCO/
WOI4]

TCCO/
WO[5]

TCC, PDEC

TCC1/
WOI4]

TCC1/
WOI5]
TCC1/
WOI6]

TCC1/
WOI7]

TCC1/
WOI0]

TCC1/
WO[1]

=
=
O
<
[}
=
o
o
(o}

CAN1, QSPI, USB,

QsPI/
DATA[0]

QSPI/
DATA[1]

QsPI/
DATA[2]

QSPI/
DATA[3]

QSPI/SCK

QSPI/CS

CANO, SDHC

SDHCO/
SDCD

SDHCO /
SDWP

SDHCO/
SDCD

SDHCO /
SDWP

SDHCO/
SDCMD

SDHCO /
SDDAT[0]

SDHCO/
SDDAT[1]

SDHCO /
SDDAT[2]

SDHCO0/
SDDAT[3]

SDHCO0 /
SDCK

MCK[O0]

FS[0]

SCK[O0]

SDO

SDI

o

S[1]

GCLK, AC

IN[1]

IN[2]

OUT[0]

IN[3]

IN[4]

IN[5]

OUT[1]

IN[11]

OUT[1]

Power Rail

AVDD

AVDD

AVDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

Reset State

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z
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41

42

43

44

45

46

47

49

50

51

52

53

54

55

56

57

58

Port Group:

Pad Name

PB12

PB13

PB14

PB15

Vss

VDD

PDO8 (5)

PDO9 (5)

PD10

PD11

PD12

PC10

VSS

VDD

PC11

PC12

PC13

PC14

EXTINT[12]

EXTINT[13]

EXTINT[14]

EXTINT[15]

EXTINT[3]

EXTINT[4]

EXTINT[5]

EXTINT[6]

EXTINT[7]

EXTINT[10]

EXTINT[11]

EXTINT[12]

EXTINT[13]

EXTINT[14]

ANAREF

X26/
Y26

X271/
Y27

X28/
Y28

X29/
Y29

n
B
.
-

SERCOM

SERCOM4 /
PAD[0]

SERCOM4 /
PAD[1]
SERCOM4 /
PAD[2]

SERCOM4 /
PAD[3]

SERCOM7 /
PAD[0]

SERCOM7 /
PAD[1]
SERCOM7 /
PAD[2]

SERCOM7 /
PAD[3]

SERCOM6 /
PAD[2]

SERCOM6 /
PAD[3]

SERCOM7 /
PAD[0]
SERCOM7 /

PAD[1]

SERCOM7 /
PAD[2]

SERCOM

SERCOM6 /
PAD[1]

SERCOME6 /
PAD[0]
SERCOM6 /
PAD[2]

SERCOME6 /
PAD[3]

SERCOM7 /
PAD[2]

SERCOM7 /
PAD[3]

SERCOM6 /
PAD[1]
SERCOM®6 /

PAD[0]

SERCOM6 /
PAD[2]

TC5/
WOI0]

TC5/
WOI1]

TCC3/
WOI0]

TCC3/
WOI1]

TCC4/
WOI0]

TCC4/
WOI1]

TCCO/
WOI1]

TCCO/
WOI2]

TCCO/
WOI3]

TCCO/
WOI4]

TCCO/
WOI5]

TCCO/
WOI0]

TCCO/
WOI1]

TCCO/
WO[2]

TCCO/

wWor]l

TCCO/
WO[4]

TCC, PDEC

TCCO/
WOI0]

TCCO/
WO1]
TCCO/
wop2]

TCCO/
WO[3]

TCC1/
WOI4]

TCC1/
WOI5]

TCC1/
WO[6]
TCC1/

WOI[7]

TCC1/
WO[0]

CORTEX_CM4

CAN1, QSPI, USB,

CAN1/TX

CAN1/RX

CAN1/TX

CAN1/RX

5]
I
a
@
=)
z
<
o

SDHCO/
SDCD

SDHCO /
SDWP

-

128

MCK[1]

DATA[8]

DATA[9]

DATA[10]

DATA[11]

DATA[12]

GCLK, AC

GMDC IN[9]

GCLK/
GMDIO IN[10]
o[1]

GMDC - -

GMDIO = =

GRX[3] = =

Power Rail

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

VDD

Reset State

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z

1/0, Hi-Z
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59

60

61

62

64

65

66

67

68

69

70

71

72

73

74

75

Port Group:

Pad Name

PC15

PA12 (5)

PA13(5)

PA14

PA15

VSS

VDD

PA16 (5)

PA17 (5)

PA18

PA19

PC16

PC17

PC18

PC19

PC20

PC21

EXTINT[15]

EXTINT[12]

EXTINT[13]

EXTINT[14]

EXTINT[15]

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[O]

EXTINT[1]

EXTINT[2]

EXTINT[3]

EXTINT[4]

EXTINT[5]

ANAREF

X10/
Y10

X1/
Y11

X127/
Y12

X137/
Y13

n
B
.

SERCOM

SERCOM7/
PAD[3]

SERCOM2 /
PADIO]
SERCOM2 /
PAD[1]
SERCOM2 /

PAD[2]

SERCOM2/
PAD[3]

SERCOM1 /
PAD[0]

SERCOM1 /
PAD[1]
SERCOM1 /
PAD[2]
SERCOM1 /
PAD[3]
SERCOM6 /
PAD[0]
SERCOME6 /
PAD[1]
SERCOM6 /

PAD[2]

SERCOME6 /
PAD[3]

SERCOM

SERCOM®6 /
PAD[3]

SERCOM4 /
PAD[1]
SERCOM4 /
PADIO]
SERCOM4 /

PAD[2]

SERCOM4 /
PAD[3]

SERCOM3 /
PAD[1]

SERCOM3 /
PAD[0]
SERCOM3 /
PAD[2]
SERCOM3 /
PAD[3]
SERCOMO /
PAD[1]
SERCOMO /
PAD[0]
SERCOMO /

PAD[2]

SERCOMO /
PAD[3]

TC2/
WOIO0]

TC2/
WOI1]
TC3/
WOIO0]

TC3/
WOI1]

TC2/
WOIO0]

TC2/
WOI1]
TC3/

WOIO0]

TC3/
WOI1]

TCCO/
WOI6]

TCCO/
WOI[7]
TCC2/
WOI0]

TCC2/
WOI1]

TCC1/
WOI0]

TCC1/
WOI1]
TCC1/
WOI2]
TCC1/
WOI3]
TCCO/
WOI0]
TCCO/
WOI1]
TCCO/
WOI2]
TCCO/
WOI3]
TCCO/
WOI4]

TCCO/
WOI5]

TCC1/
WOI1]

TCC1/
WOI2]
TCC1/
WOI[3]
TCC1/

WOI2]

TCC1/
WOI[3]

TCCO/
WOI4]

TCCO/
WOI[5]
TCCo/
WOo[6]
TCCO/
WO[7]
PDEC /
QDI[0]
PDEC/
QDI
PDEC /
QDI[2]

CORTEX_CM4

CAN1, QSPI, USB,

CANO, SDHC

SDHCO /
SDCD

SDHCO/
Sbwp

SDHC1/
SDCD

SDHC1/
SDWP

.

DATA[13]

DEN1

DEN2

DATA[0]

DATA[1]

DATA[2]

DATA[3]

GRX[2]

GRX[1]

GRX[0]

GTXCK

GRXER

GCRS

GTXEN

GTX[0]

GTX[1]

GTX[2]

GTX[3]

GRXCK

GTXER

GRXDV

GCOL