Mu:g:mp SAM D5x/E5x Family

32-bit ARM® Cortex®-M4F MCUs with 1 Msps 12-bit ADC,
QSPI, USB, Ethernet, and PTC

Features

Operating Conditions:1.71V — 3.6V, -40°C to +85°C, DC to 120 MHz

Core: 120 MHz ARM® Cortex®-M4
+ 403 CoreMark® at 120 MHz
4 KB combined Instruction cache and Data cache
*  8-zones Memory Protection Unit (MPU)
+  Thumb®-2 instruction set
*  Embedded Trace Module (ETM) with instruction trace stream
»  Core Sight Embedded Trace Buffer (ETB)
»  Trace Port Interface Unit (TPIU)
*  Floating Point Unit (FPU)

Memories
1 MB/512 KB/256 KB in-system self-programmable Flash with:
— Error Correction Code (ECC)
— Dual bank with Read-While-Write (RWW) support
— EEPROM hardware emulation
*  256/192/128 KB SRAM Main Memory
— 128/96/64 KB of Error Correction Code (ECC) RAM option
* Up to 4 KB of Tightly Coupled Memory (TCM)
*  Up to 8 KB additional SRAM
— Can be retained in backup mode
«  Eight 32-bit backup registers

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
*  Two-pin Serial Wire Debug (SWD) programming, test, and debugging interface

Power Supply
» Idle, Standby, Hibernate, Backup, and Off Sleep modes
+  SleepWalking peripherals
«  Battery backup support
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*  Embedded Buck/LDO regulator supporting on-the-fly selection

High-Performance Peripherals
*  32-channel Direct Memory Access Controller (DMAC)

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

*+  Up to two SD(HC) Memory Card Interfaces (SDHC)

Up to 50 MHz operation

4- or 1-bit Interface

Compatibility with SD and SDHC Memory Card Specification Version 3.01
Compeatibility with SDIO Specification Version 3.0

Compliant with JDEC specification, MMC memory cards V4.51

*  One Quad I/O Serial Peripheral Interface (QSPI)

eXecute-In-Place (XIP) support
Dedicated AHB memory zone

*  One Ethernet MAC (SAM E53 and SAM E54)

10/100 Mbps in MIl and RMII with dedicated DMA

IEEE 1588 Precision Time Protocol (PTP) support

IEEE 1588 Time Stamping Unit (TSU) support

IEEE802.3AZ/AF/PoE energy efficiency support

Support for 802.1AS and 1588 precision clock synchronization protocol
Wake on LAN support

*  Up to two Controller Area Network CAN (SAM E51 and SAM E54)

supporting CAN2.0 A/B and CAN-FD 1.0

*  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 Peripherals
*  32-channel Event System
*  Up to eight Serial Communication Interfaces (SERCOM), each configurable to operate as either:

USART with full-duplex and single-wire half-duplex configuration
ISO7816

12C up to 3.4MHz

SPI

LIN master/slave

RS485

SPI inter-byte space

* Up to 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 using 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
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— Deterministic fault protection, fast decay and configurable dead-time between complementary
output

— Dithering that increase resolution with up to 5 bit and reduce quantization error
+  Up to 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 4 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 (12S)
*  Position Decoder (PDEC)
*  Frequency meter (FREQM)
+  One Configurable Custom Logic (CCL)
*  Dual 12-bit, 1 MSPS Analog-to-Digital Converter (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-, 14-, 15-, or 16-bit resolution
*  Dual 12-bit, 1 MSPS Output Digital-to-Analog Converter (DAC)
+  Two Analog Comparators (AC) with Window Compare function
*  One temperature sensor
+  Parallel Capture Controller (PCC)
— Up to 14-bit parallel capture mode
*  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

Cryptography
+  One Advanced Encryption System (AES) with 256-bit key length and up to 2 MB/s data rate
— Five confidential modes of operation (ECB, CBC, CFB, OFB, CTR)
— 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

Oscillators
+  32.768 kHz crystal oscillator (XOSC32K)
—  Clock failure detection
+  Up to two 8 MHz to 48 MHz crystal oscillator (XOSC)
—  Clock failure detection
+  32.768 kHz ultra-low-power internal oscillator (OSCULP32K)
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* 48 MHz Digital Frequency Locked Loop (DFLL48M)

*  Two 48-200 MHz Fractional Digital Phased Locked Loop (FDPLL200M)
/10

*  Up to 99 programmable 1/O pins
Packages

*  48-pin QFN

*  64-pin QFN, TQFP, WLCSP

* 100-pin TQFP

* 128-pin TQFP
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SAM D5x/E5x Family

1. Configuration Summary
Table 1-1. SAM E53/E54 Family Features with Ethernet

Device

Data Memory (KB)
Packages
CAN-FD
SERCOM
TC/Compare
DMA Channels
PCC (data size)
DAC (Channels)
Tamper Pins

o
=
S
=
]
=
o
=
=
&
=
<)
2
o

Ethernet Controller
TCC (24-bit/16-bit)
Position Decoder
Frequency Measurement
Event System (Channels)
External Interrupt
ADC (Channels ADC0/ADC1)
Analog Comparators (Channels)
PTC (Mutual/Self-capacitance Channels)
Temperature Sensor
Public Key Cryptography (PUKCC)
Integrity Check Monitor

SAMES53N20 | 1024 | 256

100 | TQFP 8 | 812 2 14 81 | 16/12 5
SAME53N19 | 512 | 192
SAME53J20 | 1024 | 256 N
TQFP,
SAME53J19 | 512 | 192 64 6 | 612 1 10 51 | 16/8 3
QFN
SAME53J18 | 256 | 128 Y 23 Y | Y| Y 32 4 Y Y Y |Y 32|16 4 2 25632 Y Y| Y|Y|Y
SAME54P20 1024 = 256
128 | TQFP 99 | 16/16
SAMES4P19 | 512 | 192
Y 8 82 2 14 5
SAME54N20 | 1024 | 256
100 TQFP 81  16/12

SAMES54N19 | 512 | 192

Table 1-2. SAM D51/E51 Family Features without Ethernet

Device

Program Memory (KB)
Data Memory (KB)
Packages
SERCOM
TC/Compare
TCC (24-bit/16-bit)
DMA Channels
PCC (data size)
Position Decoder
Event System (Channels)
External Interrupt Lines
DAC (Channels)
Temperature Sensor
Integrity Check Monitor
Tamper Pins

Frequency Measurement
ADC (Channels ADCO/ADC1)

Analog Comparators (Channels)
PTC (Mutual/Self-capacitance Channels)
Public Key Cryptography (PUKCC)

SAMD51P20 | 1024 | 256

128 TQFP 99 | 16/16
SAMD51P19 = 512 192
8 | 82 2 14 5
SAMD51N20 | 1024 | 256
100 TQFP 81 | 16/12
SAMD51N19 512 192 |y 256/32
SAMD51J20 | 1024 | 256 TQFP, N
64 QFN
SAMD51J19 512 192 !
WLCSP 6/2 1 10 51 16/8 3
6
SAMD51J18 256 | 128 | 64 | TQFP, QFN v v 22 4 v v v | 32| 16 4 2 v v v v v
SAMD51G19 = 512 | 192
48 QFN 42 21 N 1 10 37 16/4 144/22 2
SAMD51G18 | 256 | 128
SAME51N20 = 1024 256
100 TQFP 8 82 2 14 81 | 16/12 5
SAME5IN19 | 512 | 192
SAME51J20 1024 = 256 Y 23 Y 256/32
TQFP,
SAME51J19 512 | 192 64 G 6 62 1 10 51 16/8 3

SAME51J18 256 | 128

Related Links

© 2017 Microchip Technology Inc. Datasheet Advance Information DS60001507A-page 17
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SERCOM I2C Configurations
GPIO Clusters

© 2017 Microchip Technology Inc. Datasheet Advance Information DS60001507A-page 18



SAM D5x/E5x Family

2. Ordering Information
Figure 2-1. Composition of the Ordering Numbers
SAM ES4 N19A - AUT
Product Family
SAM = SMART ARM Microcontroller Package Carrier
T = Tape and Reel

Product Series [no letter T] = Tray
D51 = Cortex-M4F + Advanced Feature Set
E51 = Cortex-M4F + Advanced Feature Set + 2x CAN Package Graﬂe
E53 = Cortex-M4F + Advanced Feature Set + Ethernet U =-40 to +85°C Matte Sn Plating
E54 = Cortex-M4F + Advanced Feature Set + Ethernet

*+2xCAN Package Type
Pin Count A=TQFP
G =48 Pins M = QFN
J =64 Pins U =WLCSP
N =100 Pins
P =128 Pins
Flash Memory Density Device Variant
20 = 1MB A = Default Variant
19 = 512KB
18 = 256KB

Note: Not all combinations are valid. The available device part numbers are listed in Configuration
Summary.
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Block Diagram

The actual configuration may vary with device memory and number of pins. Refer to the Configuration
Summary for details.

SAM D5x/E5x Block Diagram

— SWo

TRACEDATALST] 1024/512/256KB 256/192/128KB
CORTEX-M4 SRAM
PROCESSOR
NVM
Fi 120MH.
B‘s‘gmp X “ CONTROIIER DMA
frm— CONTROLLER
SWCLK
ok SERIAL ‘
WIRE
s M n CD
v CMD
DEVICE Host Controll o
lost Controller| [
SERVICE HIGH SPEED ‘ DAT3:0]
|
UNIT BUS MATRIX
| s
1

AHB-APB
BRIDGE A

PERIPHERAL k|
ACCESS CONTROLLER
POWER
MANAGER
MAIN CLOCKS
CONTROLLER
RESET
CONTROLLER
OSCILLATORS CONTROLLER
XIN
VREFB
L XOUT [T xoscagm| | DFLLABM | VREFG
o | FDPLL200M
FDPLL200M

OSC32K CONTROLLER

PORT

1

1

1

PORT

XIY[31:0]

VOouT1:0]
XIN32

xouts2[”|

XOSC32K OSCULP32K|

1

SUPPLY CONTROLLER 7

VREF
BOD33 = o
T oen |
DEN2.
DATA[13:0]

VREG
GCLK_IO[7..0] GENERIC CLOCK
CONTROLLER

WATCHDOG |
TIMER
TAMPER(4:0] REAL-TIME il
COUNTER
[ EXTINTI5.0] , |EXTERNAL INTERRUPT), |
— T
CONTROLLER
FREQUENCY /|
METER

2x SERCOM T

woo |
Wot 2x TIMER / COUNTER

L

4

RIS

4

4

T

1. Some products have different number of SERCOM instances, Timer/Counter instances, PTC
signals and ADC signals.

2. The block diagram is representing SAM E54P. Refer to the Configuration Summary for the
configuration of a given device.
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Related Links
Configuration Summary
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SAM D5x/E5x Family

Pinout

Pin Count 48 (G)

PAOO
PAO1
PAO2
PAO3
GND
VDDANA
PBO08
PB09
PA04
PAO5
PA06
PAO7

OCoONOOOPR,WN -~

&

4

o_ 8f

ON— O = ~ N

QOmanNS0QN{N NN

Mo @ OnZAWL Mo

mm§§>>0>mgmm
<
<

N~
BTS00 NRIL
OZmo
Eééégoﬁméééé

K== VDDIO
GND
PA25
PA24
PA23
PA22
PA21
PA20
PA19
PA18
PA17
PA16
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SAM D5x/E5x Family

Pin Count 64 (J)

Figure 4-1. 64-Pin TQFP and QFN Package

PAOO
PAO1
PAO2
PAO3
PB04
PBO05
GND
VDDANA
PB06
PBO7
PB08
PB09
PAO4
PAOS5
PAO6
PAO7

OCoOoO~NOOPWN -~

v
Z
o SE
80c8nln80200nj Y
mmmmmm<<ow20m§mm
oo >>0>raoo
O
Te}

N
CERPEE AT R LD S
&&&&gwmmmmmmmmmm

Zis—= VDDIO
GND
PA25
PA24
PA23
PA22
PA21
PA20
PB17
PB16
PA19
PA18
PA17
PA16
VDDIO
GND
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SAM D5x/E5x Family

Figure 4-2. 64-Pin WLCSP Package

1 2 3 4 5 6 7 8
B GND ’
C GND @
D
E GNDANA
F GND | GND
G
Top View

== DIGITAL PIN

== ANALOG PIN

== OSCILLATOR / DIGITAL PIN

=== GROUND

== |NPUT SUPPLY

== REGULATED INPUT/OUPUT SUPPLY

== RESET PIN
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SAM D5x/E5x Family

Pin Count 100 (N)

PBO03
PB02

®
100
99

PAOO
PAO1
PC00
PCO1
PC02
PCO03
PA02
PAO3
PB04
PB05
GNDANA
VDDANA
PB06
PBO7
PB08
PB09
PAO4
PAO5
PAO06
PAO7
PC05
PCO06
PC07
GND
VDDIOB ===k

OCoO~NOOPR,WN -~

26
27

PA0O8
PA09

PBO1
PB00
PB31
PB30
PA31

98
97
96
95
94

28
29
VDDIOB ==li]
&l
32

PA10
PA11
GND
PB10

PA30
cyA—— VDDIO
VSW
GND
VDDCORE
RESETN
PA27
PC28
PC27
PC26
PC25
PC24
PB25
PB24

98
84
83

91
90
89
88
87
86
85

DT OMNOOODOTTAN M I O N~
OO OOOOOSSSI T T T T
CANOIOLAOOTN®ITION
SRR ER000000X
mmmmmwgmmmmmm&

PB23

PB22
jgé—— VDDIO

GND

82
81
80
79
78
76

48

49
)

PA13
PA14
PA15
GND

PA25
PA24
PA23
PA22
PA21
PA20
PB21
PB20
PB19
PB18
PB17
PB16
VDDIO
GND
PC21
PC20
PC19
PC18
PC17
PC16
PA19
PA18
PA17
PA16
SY=—= VDDIO

© 2017 Microchip Technology Inc.

Datasheet Advance Information

DS60001507A-page 25



4.4

SAM D5x/E5x Family

Pin Count 128 (P)

M N
[e X =]
m o
an

PBO1
PB00O

128
127
126
125
124

VDDIOB ===V

88
34
35
36

PAO8
PA09
PA10
PA11
VDDIOB =¥/

PC31
PC30
PB31
PB30
PA31
PA30

123
122
121
120
119

38
39
40
41

GND
PB10
PB11
PB12

&

z

o_0o8% o)
02000 NINEEIo0R8Y
AN ZAWUIOO00O0OAZmmm
>>0>roooooao>000n
OMNOULTOTANTOODOMNOU ™M
hm e e b b e S AN A T

NOTODOMNODOIOT—TANMSS O ON 0
TSI TTTTOOOWLWOLWOLWLWLW
2izessEeznescsnny
mmmwgmmmmmmwgmmmm

PB26
PB25
PB24
B— PB23
E—— PB22
Sré—— VDDIO

102
101
100

59
60
61
64

PC15
PA12
PA13
PA14 ——Vi
PA15 ——GK]
GND
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SAM D5x/E5x Family

Signal Descriptions List
The following table gives details on signal names classified by peripheral.

Table 5-1. Signal Descriptions List

Device Service Unit - DSU

SWCLK SW Clock Digital

SWDIO SW Bidirectional Data Digital

RESETN Reset input Digital Low

Trace Port Interface Unit - TPIU

TRACEDATA[3:0] Trace Data Output Digital

TRACECLK Trace Clock Digital

SWO Serial Wire Output Digital

Analog Comparators - AC

CMP[1:0] AC Comparator Outputs Digital

AIN[3:0] AC Analog Inputs Analog

Analog Digital Converter - ADC

AIN[15:0] ADC Analog Inputs Analog

VREFA ADC Voltage External Reference Analog
A

VREFB ADC Voltage External Reference | Analog
B

VREFC ADC Voltage External Reference Analog
C

Peripheral Touch Controller - PTC

XY[31:0] PTC X/Y Input/Output Analog
Digital Analog Converter - DAC

VOUTI[1:0] DAC Voltage output Analog
VREFA DAC Voltage External Reference | Analog

External Interrupt Controller - EIC

EXTINT[15:0] External Interrupts inputs Digital
NMI External Non-Maskable Interrupt  Digital
input

Generic Clock Generator - GCLK




SAM D5x/E5x Family

GCLK _10][7:0] Generic Clock (source clock Digital
inputs or generic clock generator
output)

Custom Control Logic - CCL

IN[11:0] Logic Inputs Digital
OUT[3:0] Logic Outputs Digital
Supply Controller - SUPC

VBAT External battery supply Inputs Analog
OUT[1:0] Logic Outputs Digital

Power Manager - PM
RESETN Reset input Digital Low
Oscillators Control - OSCCTRL

XOSCx - XIN Crystal or external clock Input Analog/Digital

XOSCx - XOUT Crystal Output Analog

32KHz Oscillators Control - OSC32KCTRL

XIN32 32KHz Crystal or external clock | Analog/Digital
Input

XOUT32 32KHz Crystal Output Analog

General Purpose I/0 - PORT

PA31 - PA30, PA27, Parallel /O Controller /O Port A Digital
PA25 - PAOO

PB31 - PB0OO Parallel I/O Controller /0 Port B | Digital

PC31 - PC30, PC28 - Parallel I/O Controller I/O Port C | Digital
PC10, PC0O7 - PC00

PD21-PD20, PD12 - | Parallel /0O Controller /0O Port D | Digital
PDO08, PD01 - PD0O0O

Real-Time Counter - RTC

IN[4:0] Tamper / Wake / Active Layer Digital
Protection Input

ouT Active Layer Protection Output Digital
Timer Counter - TCx

WQ[1:0] Waveform Outputs/Capture Digital
Inputs

Timer Counter - TCCx
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WO[7:0]

Waveform Outputs/Capture Digital
Inputs

Position Decoder - PDEC

QDI[2:0]

PDEC Inputs Digital

Parallel Capture Controller - PCC

DEN1
DEN2
CLK
DATA[13:0]

Sensor Sync1 Digital
Sensor Sync2 Digital
Sensor Clock Digital
Sensor Data Digital

Serial Communication Interface - SERCOMXx

PAD[3:0]

SERCOM Inputs/Outputs Pads Digital

Quad Serial Peripheral Interface - QSPI

SCK
CS
DATA[3:0]

Serial Clock Digital
Chip Select Digital
Data Input/Output Digital

Ethernet MAC - GMAC

GTXEN
GTXCK

GTX[3:0]
GTXER
GRXER
GRXCK
GRX[3:0]
GRXDV
GCOoL
GCRS
GMDIO
GMDC

Transmit Enable Digital
Transmit Clock or Reference Digital
Clock

Transmit Data Digital
Transmit Coding Error Digital
Receive Error Digital
Receive Clock Digital
Receive Data Digital
Receive Data Valid Digital
Collision Detect Digital

Carrier Sense and Data Valid Digital
Management Data Input/Output | Digital
Management Data Clock Digital

Universal Serial Bus - USB

DP
DM
SOF 1kHz

DP for USB Digital
DM for USB Digital
USB Start of Frame Digital

© 2017 Microchip Technology Inc. Datasheet Advance Information
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Control Area Network - CANXx
X CAN Transmit Digital
RX CAN Receive Digital

Inter-IC Sound Controller - I12S

MCK1, MCKO Master Clock Digital

SCK1, SCKO Serial Clock Digital

FS1, FSO I2S Word Select or TDM Frame  Digital
Sync

SDO Serial Data Output for Transmit  Digital
Serializer

SDI Serial Data Input for Receive Digital
Serializer

SD/MMC Host Controller - SDHCx

CD SD Card / SDIO / e.MMC Card Digital
Detect

CMD SD Card / SDIO / e.MMC Digital
Command/Response Line

WP SD Card Connector Write Protect | Digital
Signal

CK SD Card / SDIO / e.MMC Clock  Digital
Signal

DAT[3:0] SD Card / SDIO / e.MMC Data Digital
Lines
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6. I/0 Multiplexing and Considerations

6.1 Multiplexed Signals

Each pin is by default controlled by the PORT as a general purpose I/O and alternatively it can be
assigned a different peripheral functions. To enable a peripheral function on a pin, the Peripheral
Multiplexer Enable bit in the Pin Configuration register corresponding to that pin (PINCFGn.PMUXEN, n =
0-31) in the PORT must be written to '1". The selection of peripheral function A to | is done by writing to
the Peripheral Multiplexing Odd and Even bits in the Peripheral Multiplexing register (PMUXn.PMUXE/QO)
of the PORT.

This table describes the peripheral signals multiplexed to the PORT I/O pins.

Important: Not all signals are available on all devices. Refer to the Configuration Summary for
available peripherals.

FBEIE ____ﬂ_--_-
7 le | ANAREF ADCO [ADC1 [AcC pTC[sErcom [sErcom [1c  [tcc [tcc, [asPi, cant, [spHc, GMAC [GCLK, AC
Sle|c PDEC |USB, CANO
s (F|F CORTEX_CM4
z
g
o
™
<]
-
48 |64/ 100 128 PBO3 EIC/ ADCO/ |- x21/ - SERCOMS/ | TC6/ - 5
cé EXTINT[3] AIN[15] Y21 PADI[1] WO[1]
1 01/1 1 |PA0O EIC/ = - - - - - SERCOM1/ TC2/ -
B8 EXTINT[0] PAD[O]  WOIO0]
2 (0272 2 Pao1 EIC/ - - a - s @ SERCOM1/ | TC2/ |-
cs EXTINT[1] PAD[1] WO[1]
3 3 PCOO  EIC/ = - ADC1/ |-
EXTINT[0] AIN[10]
4 4 |Pcot EIC/ - - ADC1/ |-
EXTINT[1] AIN[11]
5 7 PCO2  EIC/ = = ADC1/ |-
EXTINT[2] AIN[4]
6 |8 PCO3 |EIC/ - - ADC1/ |-
EXTINT[3] AIN[5]
3 037 9 PAO2 EIC/ - ADCO/ - - DAC/
c7 EXTINT[2] AIN[O] VouT(0]
4 |04/ |8 10 PAO3 EIC/ ANAREF/ ADCO/ - - - X0/ |-
D6 EXTINT[3] |VREFA | AIN[1] Yo
059 11 PBO4 EIC/ = = ADC1/ - s x21/ -
D7 EXTINT[4] AIN[6] Y21
06/ |10 12 |PBO5 EIC/ = = ADC1/ |- = x23/ -
D8 EXTINT[5] AIN[7] Y23
13 PDO0  EIC/ - - ADC1/ |-
EXTINT[0] AIN[14]
16 | PDO1 EIC/ = 5 ADC1/ |-
EXTINT[1] AIN[15]
09/ 13 17 PBO6 EIC/ = - ADC1/ |- - X24/ - - = - - - - - - = - ccu/
E7 EXTINT[6] AIN[8] Y24 IN[6]
10/ |14 |18 |PBO7 EIC/ = 5 ADC1/ |- 2 X251 - 5 = = = 2 2 5 2 2 = ccL/
E6 EXTINT[7] AIN[9] Y25 IN[7)
7 11/ 15 19 PBO8 EIC/ = ADCO/ |ADC1/ - = X1/ |- SERCOM4/ TC4/ - = = = = = = = ccL/
F5 EXTINT[8] AIN[2] AIN[O] Y1 PAD[O]  WOIO0] IN[8]
8 12/ [16 |20 |PBO9 EIC/ - ADCO/ |ADC1/ |- - X2/ |- SERCOM4/ TCA4/ |- - - - - - - - ccu
F8 EXTINTI9] AIN[3] |AIN[1] Y2 PADI[1] WO[1] ouT[2)
9 13/ 17 21 PA04 EIC/ ANAREF/ ADCO/ - AC/ - X3/ - SERCOMO/ TCO/ - = = = = = = = ccL/
F7 EXTINT[4] VREFB  AIN[4] AIN[O] Y3 PAD[O]  WOI[O0] IN[O]
10 14/ 18 |22 |PAOS EIC/ - ADCO/ |- AC/ | DAC/ - SERCOMO/ | TCO/ - - - - - - = - ccu/
F6 EXTINT[5] AIN[5] AIN[1] VOUT[1] PADI[1] WO[1] IN[1]
11 15/ 19 23 PA06 EIC/ ANAREF/ ADCO/ - AC/ - X4/ - SERCOMO/ TC1/ - - - SDHCO/ - - - - ccu
G7 EXTINT[6] 'VREFC  AIN[6] AIN[2] Y4 PAD[2]  WO[O0] sDcD IN[2]
12 16/ 20 |24 |PAO7 EIC/ - ADCO/ |- AC/ - X5/ |- SERCOMO/ | TC1/ |- - - SDHCO/ |- - - - ccu/
Gs EXTINT[7] AIN[7] AIN[3] Y5 PADI[3] WO[1] SDWP ouTo]
27 PCO4  EIC/ = - - - - SERCOMS/ - - TCCo/ -
EXTINT[4] PADI0] Wojo]
21 (28 PCO5  |EIC/ = = . = = SERCOMS/ |-
EXTINT[5] PAD[1]
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2EIE = e b g JF Je v [ |
% le | ADCO |AD| PTC|SERCOM |SERCOM TCC |TCC, |QSPI, CAN1, |SDHC, GMAC GCLK AC
Sle|o PDEC |USB, CANO
i CORTEX_CM4
z
g
o
w
<]
=4
22 29 PCO6  EIC/ SERCOMS/ - SDHCO/
EXTINTI6] PADI2] SDCD
23 30 |[PCO7  EIC/ = = 5 = 5 SERCOMS/ |- = 5 5 2 SDHCO/ - 5 2 = =
EXTINT9] PAD[3] SDWP
1317/ |26 33 PAO8  EICNMI - ADCO/ ADC1/ - 5 X6/ |SERCOMO/ SERCOM2/ TCO/ | TCCO/ TCC1/ QSPUDATA[0] |SDHCO/ 128/ - 5 5 ccur
H8 AIN[8] |AIN[2] Y6 |PAD[D]  PAD[1]  WO[0] WO[0] WO[4] SDCMD | MCK([0] IN3]
14 18/ |27 (34 PAOS  |EIC/ = ADCO/ | ADC1/ - = X7/ |SERCOMO/ |SERCOM2/ | TCO/ | TCCO/ | TCC1/ |QSPUDATA[1] |SDHCO/ 128/ - = = ccu/
G6 EXTINT[9] AIN[9] |AIN3] Y7 |PAD[1]  |PAD[0] | WO[1] \WO[1] WOI5] SDDATI0] | FS[0] IN[4]
15 19/ 28 35 PA10  |EIC/ 5 ADCO/ - 5 5 X8/ |SERCOMO/ SERCOM2/ | TC1/ |TCCO/ TCC1/ QSPIDATA2] SDHCO/ 128/ - = GCLK/IO[4]  CCL/
H7 EXTINT[10] AIN[10] Y8 |PAD[2]  PAD2]  WO[0] WO[2] WO6] SDDAT[1]  SCK(0] IN[5]
16 20/ |29 (36 |PA11 EIC/ = ADCO/ - = . X9/ |SERCOMO/ |SERCOM2/ | TC1/ | TCCO/ | TCC1/ |QSPIDATA[3] |SDHCO/ | I2S/SD - = GCLK/IO[5] | CCL/
G5 EXTINT[11] AIN[11] Y9 |PAD[3]  |PAD[3] | WO[1] \WO[3] WO[7] SDDAT[2] | O ouT[1]
19 23/ (32 39 PB10  EIC/ - - = - = - SERCOM4/ TC5/ | TCCO/ TCC1/ QSPISCK SDHCO/ | I2S/SDI - = GCLK/IO4]  CCL/
H6 EXTINT[10] PAD[2]  WO[0] WO[4] WO[0] SDDAT[3] IN[11]
20 24/ |33 |40 |PB11 EIC/ = 5 5 = 5 5 SERCOM4/ | TC5/ |TCCO/ | TCC1/ |QSPICS SDHCO/ |28/ - 5 GCLK/IO[5] | CCL/
G4 EXTINT[11] PAD[3] | WO[1] WO[5] WO[1] SDCK  |FS[1] ouTH]
25/ 34 41 PB12  EIC/ - - - - = X26/ | SERCOM4/ - TC4/ TCC3/ TCCO/ CANATX SDHCO/ 128/ - = GCLK/IOE] -
H5 EXTINT[12] Y26 |PADI0] WO[0] WO[0] WO[0] SDCD | SCK[1]
26/ |35 42 PB13  |EIC/ 2 > > 2 5 X27/|SERCOM4/ - TC4/ | TCC3/ | TCCO/ |CAN1/RX SDHCO/ |28/ - 5 GCLK/O[7] -
Ha EXTINT[13] Y27 |PAD[1] WO[1] WO[1] \WO[1] SDWP  |MCK[1]
27/ 36 43 PB14  EIC/ = = = = s X28/ | SERCOM4/ - TC5/  TCCA4/ TGCO/ CANA/TX = = PCC/  GMAG/ GCLK/IO[0]  CCL/
G3 EXTINT[14] Y28 |PAD[2] WO[0] WO[0] WO[2] DATA[8]  GMDC IN[9]
28/ |37 44 PB15  |EIC/ . B 3 E 3 X29/ | SERCOM4/ - TC5/ |TCC4/ | TCCO/ | CAN1/RX 5 = PCC/  |GMAC/ |GCLK/O[1] | CCL/
H3 EXTINT[15] Y29 |PAD[3] WO[1] WO[1] \WO[3] DATA[9] | GMDIO IN[10]
- 47 PDO8  EIC/ 5 5 5 5 5 SERCOM?7/ SERCOM6/ - TCCO/ - - . - . . 5 )
EXTINT3] PAD[0]  PAD[1] WO[1]
- |48 PDOS  |EIC/ - = 5 = 5 SERCOM?7/ | SERCOMS/ - TCCO/ |- 2 5 = 5 2 = =
EXTINT[4] PAD[1] PAD[0] WO[2]
- 49 PD10  EIC/ 5 > 5 5 5 SERCOM?7/ SERCOM6/ - TCCO/ - 5 5 5 5 5 5 5
EXTINTI5] PAD[2]  PAD[2] WO[3]
- |50 [PD11 EIC/ = = = = = SERCOM?7/ | SERCOMS/ - TCCO/ - = . = . = = =
EXTINTI6] PAD[3] PAD[3] WO4]
- 51 PD12  EIC/ N 3 3 5 5 5 5 = TCCO/ - - - - - - - -
EXTINT[7] WO[5]
40 |52 PC10  |EIC/ = 5 . = . SERCOMS/ | SERCOM7/ |- TCCo/ | TCC/ |- . = 5 = = =
EXTINT[10] PAD[2]  PAD[2] WO[0] | WO[4]
41 55 PC1 EIC/ - - = - = SERCOMS6/ SERCOM7/ - TCCo/ TCCH/ - = - - GMAC/ - -
EXTINT[11] PAD[3]  PAD[3] WO[1] WOI5] GMDC
42 |56 PC12  |EIC/ = 5 5 = 5 SERCOM?7/ | SERCOMS/ |- TCCO/ | TCC/ |- 5 = PCC/ | GMAC/ - =
EXTINT[12] PAD[0] PAD[1] WO[2] | WOl6] DATA[10] | GMDIO
43 57 PC13  EIC/ - - - - = SERCOM?7/ SERCOMS/ - TCCO/ TCCH/ - - - pccl - - -
EXTINT[13] PAD[]  PAD[0] WO[3] WOI7] DATA[11]
44 |58 PC14  |EIC/ 2 > > 2 5 SERCOM?7/ | SERCOMS/ | - TCCO/ | TCC/ |- > 2 PCC/  |GMAC/ - 2
EXTINT[14] PAD[2]  PAD[2] WO[4] | WOIO] DATA[12] | GRX(3]
45 59 PC15  EIC/ = = = = s SERCOM?7/ SERCOMS/ - TCCO/ TCCH/ - = = PCC/  GMAC/ - =
EXTINT[15] PAD[3]  PAD[3] WO[5] WOI1] DATA[13] GRX[2]
2120/ 46 60 |PA12  |EIC/ . B 3 E 5 SERCOM2/ |SERCOM4/ | TC2/ | TCCO/ | TCCH/ |- SDHCO/ |- PCC/ | GMAC/ AC/CMP[0] -
F2 EXTINT[12] PAD[0]  PAD[1]  WO[0] WO[6] WO[2] sbcp DEN1 | GRX[1]
2230/ 47 61 PA13  |EIC/ 5 5 5 5 5 SERCOM2/ SERCOM4/ TC2/ |TCCO/ TCCH/ - SDHCO/ - PCC/  GMACG/ ACICMP[1] -
G2 EXTINT[13] PAD[1]  PAD[0]  WO[1] WO[7] WO[3] SDWP DEN2  GRX[0]
2331/ |48 62 |[PA14  |EIC/ - - - - 5 SERCOM2/ |SERCOM4/ | TC3/ | TCC2/ | TCCH/ |- 5 = PCC/CL |GMAC/ |GCLK/IO[0] -
H1 EXTINT[14] PAD[2]  |PAD[2] | WO[0] WO[0] \WO[2] K GTXCK
24 32/ 49 63 PA15  |EIC/ 5 > 5 5 5 SERCOM2/ | SERCOM4/ TC3/ |TCC2/ TCC1/ - 5 5 5 GMAC/ GCLK/O[1] -
H2 EXTINT[15] PAD[3]  PAD[3]  WO[1] WO[1] WO[3] GRXER
2535/ |52 66 [PA16  |EIC/ = = = = = X10/ | SERCOM1/ | SERCOM3/ | TC2/ |TCC1/ | TCCO/ - . = PCC/ | GMAG/ GCLK/IO[2] | CCL/
G1 EXTINTI0] Y10 |[PAD[O]  |PAD[1] | WOI[0] \WO[0] WO[4] DATA[0] |GCRS IN[O]
26 36/ 53 67 PA17  |EIC/ 5 5 5 5 5 X11/ SERCOM1/ | SERCOM3/ | TC2/ | TCC1/ | TCCO/ - 5 5 PCC/  GMAC/ GCLKIO[3]