MICROCHIP SAM D21/DA1 Family

Low-Power, 32-bit Cortex-M0+ MCU with Advanced Analog

and PWM

Features

* Processor
— Arm® Cortex®-M0+ CPU running at up to 48 MHz

» Single-cycle hardware multiplier
* Micro Trace Buffer (MTB)

*  Memories
— 4/2/1/0.5 KB Read-While-Write (RWWEE) Flash section (not available on 256 KB devices)

256/128/64/32/16 KB in-system self-programmable Flash
32/16/8/4 KB SRAM Memory

» System

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

Internal and external clock options with 48 MHz Digital Frequency-Locked Loop (DFLL48M) and 48 MHz to
96 MHz Fractional Digital Phase-Locked Loop (FDPLL96M)

External Interrupt Controller (EIC)

16 external interrupts

One Non-maskable Interrupt (NMI)

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

¢ Low Power

Idle and Standby Sleep modes
SleepWalking peripherals

* Peripherals

12-channel Direct Memory Access Controller (DMAC)
12-channel Event System
Up to five 16-bit Timer/Counters (TC), configurable as either:
* One 16-bit TC with two compare/capture channels
* One 8-bit TC with two compare/capture channels
* One 32-bit TC with two compare/capture channels, by using two TCs
Up to four 24-bit Timer/Counters for Control (TCC), with extended functions:
» Up to four 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 that increase resolution with up to 5 bit and reduce quantization error
PWM Channels using TC and TCC peripherals:
» Up to eight PWM channels on each 24-bit TCC
* Up to two PWM channels on each 16-bit TCC
* Up to two PWM channels on each 16-bit TC
32-bit Real Time Counter (RTC) with clock/calendar function
Watchdog Timer (WDT)
CRC-32 generator
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— One full-speed (12 Mbps) Universal Serial Bus (USB) 2.0 interface
» Embedded host and device function
» Eight endpoints
— Up to six Serial Communication Interfaces (SERCOM), each configurable to operate as either:
* USART with full-duplex and single-wire half-duplex configuration
+ 12Cupto 3.4 MHz
+ SPI
* LIN client
— One two-channel Inter-IC Sound (12S) interface
— One 12-bit, 350ksps Analog-to-Digital Converter (ADC) with up to 20 channels
 Differential and single-ended input
» 1/2x to 16x programmable gain stage
+ Automatic offset and gain error compensation
» Oversampling and decimation in hardware to support 13-, 14-, 15- or 16-bit resolution
— 10-bit, 350 ksps Digital-to-Analog Converter (DAC)
— Up to four Analog Comparators (AC) with Window Compare function
— Peripheral Touch Controller (PTC)
+ Up to 256-Channel capacitive touch and proximity sensing
« 1/O
— Up to 52 programmable 1/O pins
+ Qualification
— SAM D21 AEC-Q100 Grade 1 (-40°C to 125°C)
— SAM DA1 AEC-Q100 Grade 2 (-40C to 105C)
» Drop-in compatible with SAM D20
» Packages
— 64-pin TQFP, QFN, UFBGA
48-pin TQFP, QFN
45-pin WLCSP
35-pin WLCSP
32-pin TQFP, QFN
* Operating Voltage
— SAM D21:1.62V - 3.63V
— SAM DA1: 2.7V - 3.63V
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Description

Description

The SAM D21/DA1 is a series of low-power microcontrollers using the 32-bit ARM® Cortex®-MO0+ processor, and
ranging from 32-pins to 64-pins with up to 256 KB Flash and 32 KB of SRAM. The SAM D21/DA1 operates at a
maximum frequency of 48 MHz and reach 2.46 CoreMark/MHz. They are designed for simple and intuitive migration
with identical peripheral modules, hex compatible code, identical linear address map, and pin compatible migration
paths between all devices in the product series. All devices include intelligent and flexible peripherals, Event System
for inter-peripheral signaling, and support for capacitive touch button, slider, and wheel user interfaces.

The SAM D21/DA1 provides the following features: In-system programmable Flash, 12-channel Direct Memory
Access Controller (DMAC), 12-channel Event System, programmable Interrupt Controller, up to 52 programmable
1/0O pins, 32-bit Real-Time Clock and Calendar (RTC), up to five 16-bit Timer/Counters (TC) and up to four 24-bit
Timer/Counters for Control (TCC), where each TC can be configured to perform frequency and waveform generation,
accurate program execution timing or input capture with time and frequency measurement of digital signals. The TCs
can operate in 8- or 16-bit mode, selected TCs can be cascaded to form a 32-bit TC, and three timer/counters have
extended functions optimized for motor, lighting, and other control applications. The series provide one full-speed
USB 2.0 embedded host and device interface; up to six Serial Communication Modules (SERCOM) that each can

be configured to act as an USART, UART, SPI, [2C up to 3.4MHz, SMBus, PMBus, and LIN client; two-channel

I2S interface; up to twenty-channel 350 ksps 12-bit ADC with programmable gain and optional oversampling and
decimation supporting up to 16-bit resolution, one 10-bit 350 ksps DAC, up to four analog comparators with Window
mode, Peripheral Touch Controller (PTG) supporting up to 256 buttons, sliders, wheels, and proximity sensing;
programmable Watchdog Timer (WDT), brown-out detector and power-on Reset and two-pin Serial Wire Debug
(SWD) program and debug interface.

All devices have accurate and low-power external and internal oscillators. All oscillators can be used as a source for
the system clock. Different clock domains can be independently configured to run at different frequencies, enabling
power saving by running each peripheral at its optimal clock frequency, and thus maintaining a high CPU frequency
while reducing power consumption.

The SAM D21/DA1 have two software-selectable sleep modes, Idle and Stand-by. In Idle mode, the CPU is stopped
while all other functions can be kept running. In Stand-by mode, all clocks and functions are stopped, expect those
selected to continue running. The device supports SleepWalking. This feature allows the peripheral to wake up

from sleep based on predefined conditions, and thus allows the CPU to wake up only when needed, e.g., when

a threshold is crossed or a result is ready. The Event System supports synchronous and asynchronous events,
allowing peripherals to receive, react to and send events even in Stand-by mode.

The Flash program memory can be reprogrammed in-system through the SWD interface. The same interface can
be used for non-intrusive on-chip debug of application code. A boot loader running in the device can use any
communication interface to download and upgrade the application program in the Flash memory.

The SAM D21/DA1 microcontrollers are supported with a full suite of program and system development tools,
including C compilers, macro assemblers, program debugger/simulators, programmers, and evaluation kits.
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Configuration Summary

2. Configuration Summary
Table 2-1. SAM D21 E/G/J and SAM D21 EL/GL Product Family Features

Osclllators

Device

Program Memory (KB)
Data Memory (KB)
Packages

SERCOM
TC-Waveform /PWM Output/Capture
Input Channels per TCx Instance
Waveform /PWM Output
Channels per TCCx Instance
DMA Channels
Event System (Channels)
External Interrupt Lines
ADC Channels
Analog Comparator
PTC (Mutual/Self-capacitance Channels)"

ATSAMD21E15A 32 | 4
ATSAMD21E16A 64 | 8
0OSC32K,
ATSAMD21E17A 128 | 16 TQFP, R
32 '
ATSAMD21E18A 256 | 32 QFN 0SCaMm, 3 12 Y
4 8/4/2 26 10 60/6
ATSAMD21E15B 32 | 4 IR,
FDPLL96M
ATSAMD21E16B 64 | 8
ATSAMD21E15C 32 | 4
35 | WLCSP
ATSAMD21E16C 64 | 8 - v | @l e
ATSAMD21G15A 32 | 4
ATSAMD21G16A 64 | 8 0SC3ZK,
ATSAMD21G17A 128 | 16 OSCULP32K, XOSC32K,
Y 2
M TQFP, 0SC8M, XOSC, 3 12 v
48 38 | 14 120110
ATSAMD21G18A 256 | 32 QFN DFLL48M,
(1) FDPLL96M
ATSAMD21G158 32 | 4 Y
ATSAMD21G168 64 | 8 6 8/4/2
ATSAMD21J15A 32 | 4
ATSAMD21J16A 64 | 8 TQFP,
ATSAMD21J17A 128 | 16 QFN
64 0OSC32K, 52 52 | 20 256/16
ATSAMD21J18A 256 | 32
OSCULP32K,
ATSAMD21J15B 32 | 4 TQFP, oscam 3
QFN,
64 8 DFLL48M,
ATSAMD21J16B UFBGA
FDPLL96M 12 Y Y | 12 16
ATSAMD21E15L 32 | 4 | 32 | TQFp,
N | 4 32 6/4/2 2 | 14
ATSAMD21E16L 64 | 8 | 32 QFN XOSC N 4 N
ATSAMD21G16L 64 | 8 | 48 QFN 6 52 8/4/2 38 | 18
128 | 16 0SC32K,
TQFP,
OSCULP32K, XOSC32K.
ATSAMD21E17D 32 QFN ' 4 32 4 | 6426 | Y 26 | 10 2 3006
0SC8Mm, X0SC
WLCSP
DFLL48M,
128 | 16 0OSC32K,
OSCULP32K,
QFN XOSC32K,
ATSAMD21G17D 48 ’ 0sCaM, 6 32 4 848 | Y 12 Y | Y |12 16 | 38 | 14 | 2 | Y | 120110
TQFP XOSC,
DFLL48M,
FDPLL96M
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SAM D21/DA1 Family

Configuration Summary

continued

Device

Program Memory (KB)
Data Memory (KB)
Packages

SERCOM
TC-Waveform /PWM Output/Capture
Input Channels per TCx Instance
Waveform /PWM Output
Channels per TCCx Instance
DMA Channels
Event System (Channels)
External Interrupt Lines
ADC Channels
Analog Comparator

PTC (Mutual/Self-capacitance Channels)

128 16 OSC32K,

QFN OSCULP32K,
: XOSC32K,
ATSAMD21J17D 64 TQFP 0sCcaMm, Y 6 52 4 848 | Y 12 | Y | Y |12 16 | 52 | 20 @ 2 Y | 256/16
XOSC,
UFBGA DFLL48M,

FDPLL96M

128 16 0OSC32K,
OSCULP32K,
ATSAMD21E17L 32 0oscsMm, XOsC N 4 3-2 4 6/4/2/6 N 12 Y Y 12 16 26 14 4 Y N
DFLL48M,
FDPLL96M
128 16 0SC32K,
OSCULP32K,
ATSAMD21G17L 48 QFN 0OscsM, X0sC N 6 5-2 4 8/4/2/8 N 12 Y Y 12 16 38 18 4 Y N
DFLL48M,
FDPLL96M

Note:

1. This part number is also available in a 45-Ball WLCSP package with a total of five TC instances and 15 ADC
Channels.

Table 2-2. SAM DA1 E/G/J Product Family Features

Program Memory (KB)
Data Memory (KB)
Packages
SERCOM
TC-Waveform/PWM Output/Capture
Input Channels per TCx Instance
Waveform/PWM Output
Channels per TCCx Instance
DMA Channels
Event System (Channels)
External Interrupt Lines
ADC Channels
Analog Comparator
PTC (Mutual/Self-
capacitance Channels)

4
ATSAMDA1E15B = 32 32 4 6/4/2 26 | 10 60/6
ATSAMDA1E16B | 64 @ 8
TQFP,QFN | OSC32K, 32
ATSAMDA1G14B = 16 OSCULP32K,
4
ATSAMDA1G158 | 32 48 OSC8M, | xosc32K, XOsC | 1 3 112 Y Y 12|16 38 14| 2 1  120/10
DFLL48M,
ATSAMDA1G16B | 64 8
FDPLL96M 6 8/4/2
ATSAMDA1J14B | 16
4
ATSAMDA1J15B 32 64 | TQFP 52 52 | 20 256/16

ATSAMDA1E14B = 16

ATSAMDA1J16B | 64 @ 8

© 2021 Microchip Technology Inc. Complete Datasheet DS40001882G-page 15



SAM D21/DA1 Family
SAM D21 Ordering Information(1)

3. SAM D21 Ordering Information(!)
ATSAMD 21 E 15A -

MUT
Product Family
SAMD = General Purpose Microcontroller Package Carrier
. No character = Tray (Default)

Product Series | T = Tape and Reel
21 = Cortex M0 + CPU, Basic Feature Set

+DMA+USB Package Grade
Pin Count U = -40 - 85°C Matte Sn Plating
E=32 Pllns (35 Pllns for WLCSP) N = -40 - 105°C Matte Sn Plating
G = 48 Pins (45 Pins for WLCSP) F = -40 - 125°C Matte Sn Plating
J =64 Pins Z = -40 - 125°C Matte Sn Plating
Flash Memory Density (AEC-Q100 Qualiied)
18 = 256 KB Package Type
17 =128 KB A =TQFP(4)
16 = 64 KB M= QFN(4)
15=32KB U= WLCSP (23)
Device Variant C=UFBGA

A = Default Variant

B = Added RWWEE support for 32 KB and 64 KB memory options

C = Silicon revision F for WLCSP45 package option

L = Pinout optimized for Analog and PWM

D = Silicon Revision G with RWWEE Support in 128KB memory options

Notes:
1. Not all combinations are valid. The available ordering numbers are listed in the Configuration Summary.
2.  WLCSP package is available in -40C to 85C operating temperature range.
3.  WLCSP parts are programmed with a specific SPI/I2C bootloader. Refer to "Application Note AT09002" for
additional information. Contact Microchip sales office for additional information on availability.
4. The AEC-Q100 grade 1 qualified version is only offered in the TQFP and QFN packages. The QFN will have
wettable flanks, and both packages will be assembled with gold bond wires.

© 2021 Microchip Technology Inc. Complete Datasheet DS40001882G-page 16



SAM D21/DA1 Family
SAM D21 Ordering Information(1)

SAM DA1 Ordering Information
Figure 3-1. SAM DA1 Ordering Information

SAMD AME 14 A - ABT
Product Family w Package Carrier
SAM D = Baseline Cortex-M0+ MCU T = Tape and Reel
Product Series
A1 = Automotive basic feature set + DMA,

Adv Timers, USB, I28, PTC Package Grade
Pin Count B = -40.C - 105.C Matte Sn Plating (only DA1)
E =32 Pins
G =48 Pins
J =64 Pins Package Type
Flash Memory Density A=TQFP
16 = 64KB M = QFN Wettable Flanks
15 = 32KB
14 = 16KB
Device Variant

A = Silicon revision E (Initial revision)
B = Silicon revision F
Note:

1. Not all combinations are valid. The available ordering numbers are listed in the Configuration Summary.
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4,

SAM D21/DA1 Family

Block Diagram

Block Diagram

PORT

|10BUS
< | | 256/128/64/32KB 32/16/8/4KB
w
CORTEX-Mo+ [Bir3 NVM RAM
SWCLK SERIAL PROCESSOR 4=} NV
SWDIO WIRE Fmax 48 MHz [} SRAM
& | | -CONTROLLER CONTROLLER
<:> Cache
DEVICE @ 1t %
SERVICE
UNIT <} ﬂ H
<ﬁ >l M M S s
K=
HIGH-SPEED 2 DMA
BUS MATRIX
s S s USBFS be
DEVICE oM
MINIFHOST  |sor 1z
Su————.. AHB-APB
BRIDGE A
PERIPHERAL —
ACCESS CONTROLLER <1‘:>
SYSTEM CONTROLLER PADO
E PAD1
o) VREF PAD2
o PAD3
| Bopss | [ OSCULP32K] j C
0SC32K
XIN32 |
xoutsz 7| X0sC32K | [ osceMm | Woo
b wo1
DFLL48M
XIN :
xout["| X0SC | [ FDPLL9GM | oo
WO1
=
w (2)
POWER MANAGER 5 won
>
w
Cor\cl:‘:'_lggll_(LER <#> = AIN[19..0]
4 VREFA
RESET SLEEP w VREFB
RESET CONTROLLER || CONTROLLER
CMP[1..0]
GENERIC CLOCK
AIN[3..0
GeLK_I0[7.0] CONTROLLER = 2.0
REAL TIME
COUNTER ® vout
WATCHDOG VREFA
TIMER
EXTINT[15.0] [ EXTERNAL INTERRUPT X[15.0]
I — CONTROLLER
Y[15..0]
— N
MCK[1..0]
SCK[1.0]
SD[1.0]
FS[1.0]

1. Some products have different number of SERCOM instances, Timer/Counter instances, PTC signals and ADC
signals. Refer to the Configuration Summary for details.
2. The TCC instances have different configurations, including the number of Waveform Output (WO) lines. Refer
to the TCC Configuration for details.

Related Links
2. Configuration Summary
7.2.5 TCC Configurations
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5.

5.1

5.1.1

SAM D21/DA1 Family

Pinout

Pinout

SAM D21J and SAM DA1J

QFN64 /| TQFP64

PBO03
PB02
PBO1
PBOO
PB31
PB30

64
63
62
61
60
59
58

PAOO =
PAO1 =
PAO2
PAO3
PB04
PB05
GNDANA
VDDANA
PB06
PBO7
PB08
PB09
PAO4
PAO5
PAOG6
PAO7

O©oOoO~NOOPS~WN = .

~
I
88222
TEEE K
== DIGITAL PIN
== ANALOG PIN
== OSCILLATOR
=== GROUND
== |NPUT SUPPLY
== REGULATED OUTPUT SUPPLY
=== RESET PIN

PA31

PB10

L
[n'd
z8 |

O/ AAX L N~ o
RoozJMI D
ao>>00|raa
NOWS®ON S O
LWL LWLWLW

PB11
PB12
PB13
PB14
PB15
PA12
PA13
PA14 =}

PB22

49

Zi=—x \/DDIO
GND
PA25
PA24
PA23
PA22
PA21
PA20
PB17
PB16
PA19
PA18
PA17
PA16
VDDIO
GND

PA15 ==KV
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SAM D21/DA1 Family

Pinout

5.1.2 UFBGAG64

DIGITAL PIN
ANALOG PIN

OSCILLATOR

GROUND

INPUT SUPPLY

REGULATED OUTPUT SUPPLY
RESET PIN

ARRRRN
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SAM D21/DA1 Family

Pinout

5.2 SAM D21GxxA/B/D and SAM DA1GxxA/B

5.21 QFN48 /| TQFP48

w
x
20 |a
332853080588
ool >>00lraaa
< ™M
< <

PAOO =—f K[e——= VDDIO

PAQ1 =W GND
PA0O2 PA25
PAO3 PA24
GNDANA PA23
VDDANA PA22
PB08 PA21
PB09 PA20
PAO4 PA19
PAO5 PA18
PA06 PA17
PAO7 PA16

= ]
| |
8g2rQ0Q2rNoyY
T ERO0REEFET
=== DIGITAL PIN >
=== ANALOG PIN
== OSCILLATOR
===  GROUND
== INPUT SUPPLY
== REGULATED OUTPUT SUPPLY
== RESET PIN
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5.3

5.3.1

SAM D21/DA1 Family

Pinout

SAM D21GxxA

WLCSP45

A

B

C

D

E

F

G
=== D|GITAL PIN
== ANALOG PIN
== OSCILLATOR
===  GROUND
== |INPUT SUPPLY
= REGULATED OUTPUT SUPPLY
— PIN
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5.4

5.41

SAM D21/DA1 Family

Pinout

SAM D21GxxL

QFN48
L
i'd
z 3
85585320
NN <O 0
o> >
O "
PA02 1
PAO3 2
PB04 3
PBO5 4
GNDANA 5
VDDANA 6
PBO8 7
PB09 8
PAO4 9
PAO5
PA06
PAO7
N~
2292
(@] m
fxFd o0 Ta
== DIGITAL PIN
== ANALOG PIN
== OSCILLATOR
=== GROUND
== INPUT SUPPLY
= REGULATED OUTPUT SUPPLY
== RESET PIN

GND

PA12

PA28
RESET
PA27

k[o—— VDDIO

PA14 =—WK]
PA15 ==k

PA13

GND
PA25
PA24
PA23
PA22
PA21
PA20
PA19
PA18
PA17
PA16
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5.5

5.5.1

SAM D21/DA1 Family

Pinout

SAM D21ExxA/B/D and SAM DA1ExxA/B

QFN32 / TQFP32

PA31
PA30
PA28
RESET
PA27

<[f=—=\/DDIN
ziss—— VDDCORE

GND

PAOO
PAO1
PAO2
PAO3
PAO4
PAO5
PAOG
PAO7

ONOO AR WDN -~

m=m  DI|GITAL PIN
=== ANALOG PIN
== OSCILLATOR
=== GROUND
== INPUT SUPPLY

== REGULATED OUTPUT SUPPLY
=== RESET PIN

PA25
PA24
PA23
PA22
PA19
PA18
PA17
PA16
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SAM D21/DA1 Family

Pinout

5.6 SAM D21ExxB/C/D

5.6.1 WLCSP35

DIGITAL PIN

ANALOG PIN

OSCILLATOR

GROUND

INPUT SUPPLY

REGULATED OUTPUT SUPPLY
RESET PIN

AERENN
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SAM D21/DA1 Family

Pinout

5.7 SAM D21ExxL

5.71 QFN32/ TQFP32

PA30
bi:—— VDDIO

GND

RESET

PA31
— VDDCORE

a0
o
m
o
AN
™

cy—— PB02

PA02 1 PA25
PAO3 2 PA24
PB04 3 PA23
PB05 4 PA22
PAO4 5 PA19
PAO5 6 PA18
PA06 7 PA17
PAO7 8 PA16

GND

PA08 ==
PAQS =}
PA10 =K
PA11 ==
PA14 =[5
PA15 =[G

VDDIO/ANA =]

=== DIGITAL PIN

=== ANALOG PIN

== OSCILLATOR PIN

=mm GROUND

=== [INPUT SUPPLY

—— REGULATED OUTPUT SUPPLY

=== RESET PIN
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SAM D21/DA1 Family

Signal Descriptions List

6. Signal Descriptions List

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

Analog Comparators - AC

AIN[3:0] AC Analog Inputs Analog
CMPI:0] AC Comparator Outputs Digital
Analog Digital Converter - ADC

AIN[19:0] ADC Analog Inputs Analog
VREFA ADC Voltage External Reference A Analog
VREFB ADC Voltage External Reference B Analog

Digital Analog Converter - DAC

VOUT DAC Voltage output Analog
VREFA DAC Voltage External Reference Analog
External Interrupt Controller

EXTINT[15:0] @ External Interrupts Input
NMI External Non-Maskable Interrupt Input
Generic Clock Generator - GCLK

GCLK_IQ[7:0] | Generic Clock (source clock or generic clock generator output) 1/0

Inter-IC Sound Controller - 12S

MCK]1:0] Host Clock 1/0
SCK[1:0] Serial Clock 1/0
FS[1:0] I2S Word Select or TDM Frame Sync I/0
SD[1:0] Serial Data Input or Output 1/0

Power Manager - PM

RESET Reset Input Low
Serial Communication Interface - SERCOMXx

PAD[3:0] SERCOM 1/O Pads I/0

System Control - SYSCTRL

XIN Crystal Input Analog/ Digital
XIN32 32kHz Crystal Input Analog/ Digital
XOUT Crystal Output Analog
XOUT32 32kHz Crystal Output Analog

Timer Counter - TCx

WOQOI[1:0] Waveform/PWM Outputs/ Capture Inputs Output
Timer Counter - TCCx
WOI7:0] Waveform/PWM Outputs Output
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SAM D21/DA1 Family

Signal Descriptions List

........... continued

Peripheral Touch Controller - PTC

X[15:0] PTC Input Analog
Y[15:0] PTC Input Analog
General Purpose |/O - PORT

PA25 - PAOO  Parallel /O Controller I/O Port A I/O
PA28 - PA27 | Parallel /O Controller I/0 Port A I/0
PA31 - PA30  Parallel /O Controller I/0 Port A I/0
PB17 - PBO0 | Parallel /O Controller 1/0 Port B I/0
PB23 - PB22  Parallel /O Controller I/O Port B I/0
PB31-PB30 | Parallel /O Controller I/0 Port B I/0

Universal Serial Bus - USB

DP DP for USB 1/0
DM DM for USB 1/0
SOF 1kHz USB Start of Frame 110
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SAM D21/DA1 Family

I/0 Multiplexing and Considerations

7. I/0 Multiplexing and Considerations

71 Multiplexed Signals

Each pin is by default controlled by the PORT as a general purpose I/O and alternatively it can be assigned to one of
the peripheral functions A, B, C, D, E, F, G or H. 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 one. The selection of peripheral function A to H is done by writing to the Peripheral Multiplexing
Odd and Even bits in the Peripheral Multiplexing register (PMUXn.PMUXE/O) in the PORT.

This table describes the peripheral signals multiplexed to the PORT I/O pins.
Table 7-1. PORT Function Multiplexing for SAM D21 A/B/C/D Variant Devices and SAM DA1 A/B Variant Devices

EEE
1 1 1

ADC PT AC | SErRcom@(®) | sercom-A Tc4) Tce com AC/
rec GC

PAOO | VDDANA | EXTINT[O] SERCOM1/ TCC2WO[0]
PADI0]
2 2 2 PAO1 VDDANA | EXTINT[1] SERCOM1/ TCC2WO1]
PAD[1]
3 3 3 PAO2 | VDDANA | EXTINT[2] AIN[O] Y[o] | vout jelec]
wo[o]
4 4 4 PAO3 = VDDANA = EXTINT[3] = ADCIVREFA | AIN[1] Yi1] TCea/
DAC/VREFA wort]
5 PB0O4 | VDDANA | EXTINT[4] AIN[12] Y[10]
6 PB0O5 | VDDANA = EXTINT[5] AIN[13] Y11
9 PB0O6 | VDDANA | EXTINT[E] AIN[14] Y[12]
10 PBO7 | VDDANA  EXTINT[7] AIN[15] Y[13]
7 1 PB08 | VDDANA | EXTINT[8] AINE2] Y[14] SERCOM4/ TC4WO[0] TCea/
PADI0] wors]
8 12 PB09 | VDDANA = EXTINT[9] AIN[3] Y[15] SERCOM4/ TC4/WO[1] jelex]
PAD[1] worm
5 9 13 PAO4 | VDDANA | EXTINT[4] | ADCNVREFB | AIN@] | AIN[O] | Y[2] SERCOMO/ TCCOWO[0] hrelec]
PADI0] worzl
6 10 14 PAO5 = VDDANA | EXTINT[S] AIN[5] | AIN[1] | Y[3] SERCOMO/ TCCOWO[1] jelex]
PAD[1] wop|
7 1 15 PAO6 | VDDANA | EXTINT6] AIN[B] | AIN[2] | V4] SERCOMO/ TCC1WO[0] elec]
PAD[2] woll
8 12 16 PAO7 = VDDANA | EXTINT[7] AIN7I | AIN@3] | Y[5] SERCOMO/ TCC1WO1] jelex] 125/SD[0]
PAD[3] wors]
11 13 17 PA08 VDDIO NMI AIN[16] X[0] SERCOMO/ SERCOM2/ TCCOWO[0] Tce/ 128/SD[1]
PADI0] PADI0] wop2]
12 14 18 PA09 VDDIO EXTINT[9] AIN[17] X1 SERCOMO/ SERCOM2/ TCCOWO[1] Tcc/ 128/
PADI[1] PAD[1] Wop3] MCK[0]
13 15 19 PA10 VDDIO EXTINT[10] AIN[18] X(2] SERCOMO/ SERCOM2/ TCC1/WO[0] Tcco/ 128/ GCLK_IO[4]
PAD2] PAD[2] Wo[2) SCK[0]
14 16 20 PA11 VDDIO EXTINT[11] AIN[19] X(3] SERCOMO/ SERCOM2/ TCC1WO1] Tcco/ 12S/FS[0] GCLK_IO[5]
PAD(3] PAD3] Wo[3]
19 23 PB10 VDDIO EXTINT[10] SERCOM4/ TC5/WO[0] Tceo/ 128/ GCLK_IO[4]
PAD[2] WO[4] MCK[1]
20 24 PB11 VDDIO EXTINT[11] SERCOM4/ TC5/WO[1] Tcco/ 128/ GCLK_IO[5]
PAD[3] WO[s] SCK[1]
25 PB12 VDDIO EXTINT[12] X[12] SERCOMA4/ TC4/WO[0] Tcco/ 12S/FS[1] GCLK_Io[6]
PADI[0] Woe]
26 PB13 VDDIO EXTINT[13] X[13] SERCOMA4/ TC4/WO[1] Tcco/ GCLK_lo[7]
PAD[1] wor7]
27 PB14 VDDIO EXTINT[14] X[14] SERCOMA4/ TC5/WO[0] GCLK_I0[0]
PAD[2]
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SAM D21/DA1 Family

I/0 Multiplexing and Considerations

...continued

SAMD2xJ EIC REF SERcoM(Z)(3) SERCOM-ALT Tc@)
GCLK

28 PB15 VDDIO | EXTINT[15] X[15] SERCOMA4/ TC5/WO[1] GCLK_Io[1]
PAD(3]
21 29 PA12 VDDIO EXTINT[12] SERCOM2/ SERCOM4/ TCC2WO[0] Tcco/ ACICMP[0]
PADI[0] PADI0] woe]
22 30 PA13 VDDIO | EXTINT[13] SERCOM2/ SERCOM4/ TCC2WO1] Tcco/ ACICMP[1]
PADI[1] PAD[1] wor7]
15 23 31 PA14 VDDIO EXTINT[14] SERCOM2/ SERCOM4/ TC3WO[0] Tcco/ GCLK_I0[0]
PAD[2] PAD[2] Wo[4]
16 24 32 PA15 VDDIO | EXTINT[15] SERCOM2/ SERCOM4/ TC3WO[1] Tcco/ GCLK_Io[1]
PAD3] PAD[3] WO[s]
17 25 35 PA16 VDDIO EXTINT[O] X[4] SERCOM1/ SERCOM3/ TCC2MWO[0] | TCCOMO[E] GCLK_I0[2]
PADI[0] PADI0]
18 26 36 PA17 VDDIO EXTINT[1] X[5] SERCOM1/ SERCOM3/ TCC2WO[1] | TCCOMO[7] GCLK_I0[3]
PADI[1] PAD[1]
19 27 k14 PA18 VDDIO EXTINT[2] X[6] SERCOM1/ SERCOM3/ TC3WO[0] Tcco/ ACICMP[0]
PAD[2] PAD[2] wop2]
20 28 38 PA19 VDDIO EXTINT[3] X[7] SERCOM1/ SERCOM3/ TC3WO[1] Tcco/ 128/SD[0] ACICMP[1]
PAD3] PAD[3] WO[3]
39 PB16 VDDIO EXTINT[O] SERCOMS/ TC6/WO[0] Tcco/ 128/SD[1] GCLK_I0[2]
PADI[0] WO[4]
40 PB17 VDDIO EXTINT[1] SERCOMS/ TC6/WO[1] Tcco/ 128/ GCLK_I0[3]
PADI[1] Wo[s] MCK[0]
29 A PA20 VDDIO EXTINT[4] X(8] SERCOMS/ SERCOM3/ TC7/WO[0] Tcco/ 128/ GCLK_IO[4]
PAD[2] PAD[2] wos] SCK[0]
30 42 PA21 VDDIO EXTINT[5] X[9] SERCOMS/ SERCOM3/ TC7/WO[1] Tcco/ 12S/FS[0] GCLK_I0[5]
PAD3] PAD[3] worz)
21 31 43 PA22 VDDIO EXTINT[6] X[10] SERCOM3/ SERCOMS/ TC4/WO[0] Tcco/ GCLK_Io[6]
PADI0] PADI0] WO[4]
22 32 44 PA23 VDDIO EXTINT[7] X[11] SERCOM3/ SERCOMS/ TC4WO[1] Tcco/ USBISOF 1kHz = GCLK_IO[7]
PADI[1] PAD[1] Wo[s]
23 33 45 PA24(6) | vDDIO EXTINT[12] SERCOMS3/ SERCOMS/ TC5/WO[0] TCCH/ USB/DM
PAD[2] PAD[2] woj2]
24 34 46 PA25(6)  VDDIO | EXTINT[13] SERCOM3/ SERCOMS/ TC5/WO[1] Tcc/ USB/DP
PAD3] PAD[3] wo[3]
37 49 PB22 VDDIO EXTINT[6] SERCOMS/ TC7/WO[0] Tcea GCLK_I0[0]
PAD[2] woio]
38 50 PB23 VDDIO EXTINT[7] SERCOMS/ TC7/WO[1] Tcca/ GCLK_Io[1]
PAD[3] wort]
25 39 51 PA27 VDDIO EXTINT[15] Tcea GCLK_I0[0]
woe]
27 41 53 PA28 VDDIO EXTINT(8] Tcca/ GCLK_Io[0]
wor7)
31 45 57 PA30 VDDIO EXTINT[10] SERCOM1/ TCC1WO[0] TCea/ SWCLK GCLK_I0[0]
PAD[2] woi]
32 46 58 PA31 VDDIO EXTINT[11] SERCOM1/ TCC1/WO[1] TCC3/ swpio®)
PAD[3] Wops)
59 PB30 VDDIO EXTINT[14] SERCOMS/ TCCOWO[0] Tcc/
PADI0] wo[2]
60 PB31 VDDIO | EXTINT[15] SERCOMS/ TCCOWO1] Tce/
PAD[1] wo[3]
61 PBO0 | VDDANA | EXTINT[O] AIN[8] Y6l SERCOMS/ TC7WO[0]
PAD[2]
62 PBO1 VDDANA | EXTINT[1] AIN[9] Y71 SERCOMS/ TC7/WO[1]
PAD[3]
47 63 PB02 | VDDANA | EXTINT[2] AIN[10] NG SERCOMS/ TC6/WO[0] Tcea/
PADI0] woizl
48 64 PBO3  VDDANA = EXTINT[3] AIN[11] Yi9] SERCOMS/ TCB/WO[1] Tcca/
PAD[1] e
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SAM D21/DA1 Family

I/0 Multiplexing and Considerations

1. Use the SAMD21J pinout muxing for WLCSP45 package.

2. All analog pin functions are on peripheral function B. Peripheral function B must be selected to disable the
digital control of the pin.

3.  Only some pins can be used in SERCOM I2C mode. Refer to 7.2.3 SERCOM I2C Pins.

4. TC6 and TC7 are not supported on the SAM D21E. Refer to 2. Configuration Summary for details.

5.  This function is only activated in the presence of a debugger.

6. If the PA24 and PA25 pins are not connected, it is recommended to enable a pull-up on PA24 and PA25

through input GPIO mode. The aim is to avoid an eventually extract power consumption (<1mA) due to a not
stable level on pad. The port PA24 and PA25 doesn't have Drive Strength option.

7. SERCOM4 and SERCOMS are not supported in SAMD21ExxA, SAMD21E15(B/BU/CU/L),
SAMD21E16(B/BU/CU/L) and SAMD21E17(D/DU/L). Refer to the 2. Configuration Summary for details.

8. TCC3is only supported in SAMD21x17D. Refer to the 2. Configuration Summary for details.
Table 7-2. PORT Function Multiplexing for L Variant Devices

B(12)

PA02 VDDANA EXTINT[2] AIN[O] vouT TCC3/
wol0]
2 2 PA03 VDDANA EXTINT[3] DAC/VREFA AIN[1] TCC3/
WO[1]
3 3 PB04 VDDANA EXTINT[4] AIN[12] AIN[O]
4 4 PB05 VDDANA EXTINT[5] AIN[13] AIN[1]
7 PB08 VDDANA EXTINT[8] AIN2] SERCOM4/ TC4/WO[0] TCC3/
PADI0] wors)
8 PB09 VDDANA EXTINT[9] AIN[3] SERCOM4/ TC4/WO[1] TCC3/
PAD[1] wor]
5 9 PAO4 VDDANA EXTINT4] ADC/VREFB AINE4] | AIN[O] SERCOMO/ TCCO/WO[0] TCC3/
PADI0] worz)
6 10 PA05 VDDANA EXTINT[5] AIN[5] | AIN[1] SERCOMO/ TCCO/WO[1] TCC3/
PAD[1] wop]
7 1 PA06 VDDANA EXTINT[6] AINB] | AIN2] SERCOMO/ TCC1/WO[0] TCC3/
PAD[2] WO
8 12 PAO7 VDDANA EXTINT[7] AIN[7] | AIN3] SERCOMO/ TCC1/WO[1] TCC3/
PAD[3] Wops]
11 13 PA08 VDDIO NMI AIN[16] SERCOMO/ SERCOM2/ TCCO/WOI0] TCCH/
PADI0] PAD[0] WO[2]
12 14 PA09 VDDIO EXTINT[9] AIN[17] SERCOMO/ SERCOM2/ TCCOWO[1] TCCH/
PAD[1] PAD[1] WOJ3]
13 15 PA10 VDDIO EXTINT[10] AIN[18] SERCOMO/ SERCOM2/ TCC1/WO[0] TCCo/ GCLK_IO[4]
PAD[2] PAD[2] WO[2]
14 16 PA11 VDDIO EXTINT[11] AIN[19] SERCOMo/ SERCOM2/ TCC1/WO[1] TCCO/ GCLK_IO[5]
PAD[3] PAD[3] WoJ3]
19 PB10 VDDIO EXTINT[10] SERCOM4/ TC5/WOI0] TCCO/ GCLK_IO[4]
PAD[2] WOH]
20 PB11 VDDIO EXTINT[11] SERCOM4/ TC5/WO[1] TCCOo/ GCLK_IO[5]
PADJ[3] WO[s]
21 PA12 VDDIO EXTINT[12] SERCOM2/ SERCOM4/ TCC2/WO[0] TCCo/ ACICMP[0]
PADI[0] PAD[0] WOls]
22 PA13 VDDIO EXTINT[13] SERCOM2/ SERCOM4/ TCC2/WO[1] TCCO/ AC/CMP[1]
PAD[1] PAD[1] Wor7]
15 23 PA14 VDDIO EXTINT[14] SERCOM2/ SERCOM4/ TC3/WO[0] TCCO/ GCLK_IO[0]
PAD[2] PAD[2] WO[4]
16 24 PA15 VDDIO EXTINT[15] SERCOM2/ SERCOM4/ TC3/WO[1] TCCOo/ GCLK_IO[1]
PAD[3] PAD[3] WOJ5]
17 25 PA16 VDDIO EXTINT[0] SERCOM1/ SERCOM3/ TCC2/WO[0] TCCO/WO[6] GCLK_I0[2]
PADI[0] PAD[0]
18 26 PA17 VDDIO EXTINT[1] SERCOM1/ SERCOM3/ TCC2/WO[1] TCCO/WO[7] GCLK_IO[3]
PAD[1] PAD[1]
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SAMD21ExL SAMD21GxL SERcom(ﬂ(Z) SERCOM. ALT(7) c(3)
mce GCLK

19 27 PA18 VDDIO EXTINT[2] SERCOM1/ SERCOM3/ TC3WO[0] Teco/ ACICMP(0]
PAD[2] PAD[2] wop2)
20 28 PA19 VDDIO EXTINT(3] SERCOM1/ SERCOM3/ TC3WO[1] Teco/ ACICMP[1]
PAD[3] PAD[3] Wo3]
29 PA20 VDDIO EXTINT[4] SERCOMS/ SERCOM3/ TC7TWO[0] Teco/ GCLK_IO[4]
PAD[2] PAD[2] wore]
30 PA21 VDDIO EXTINT5] SERCOMS/ SERCOM3/ TC7TWO[1] Tcco/ GCLK_IO[5]
PAD[3] PAD[3] wor7]
21 31 PA22 VDDIO EXTINT[6] SERCOM3/ SERCOMS/ TC4WO[0] Tcco/ GCLK_IO[6]
PAD[0] PAD[0] WO[4]
22 32 PA23 VDDIO EXTINT(7] SERCOM3/ SERCOMS/ TC4WO[1] Teco/ GCLK_IO[7]
PAD[1] PAD[1] Wols]
23 33 Pa245) | vDDIO EXTINT[12] SERCOM3/ SERCOMS/ TC5WO[0] Tce/ AC1/CMP[0]
PAD[2] PAD[2] wop2]
24 34 pA25(5) VDDIO EXTINT[13] SERCOM3/ SERCOMS/ TC5/WO[1] TCCH/ AC1/CMP[1]
PAD[3] PAD[3] Wo[3]
37 PA27 VDDIO EXTINT[15] Tces/ GCLK_IO[0]
wore]
39 PA28 VDDIO EXTINT(8] Tecs/ GCLK_IO[0]
wor7]
29 43 PA30 VDDIO EXTINT[10] SERCOM1/ TCC1WO[0] Tces/ SWCLK GCLK_IO[0]
PAD[2] wordl
30 44 PA31 VDDIO EXTINT[1] SERCOM1/ TCCWO[1] Tees/ swpio()
PAD[3] ot
45 PBO0 AIN[8]
46 PBO1 AIN[9]
31 47 PB02 VDDANA | EXTINT[2] AIN[10] AIN[2] SERCOMS/ TCeMWo[0](6) Teea/
PAD[0] woizl
32 48 PB03 VDDANA EXTINT[3] AIN[11] AIN[3] SERCOMS/ TCe/WO[1](6) TCC3/
PAD[1] G

1. All analog pin functions are on peripheral function B. Peripheral function B must be selected to disable the
digital control of the pin.

2. Only some pins can be used in SERCOM |2C mode.

3. TC6 and TC7 are not supported on the SAM D21ExL and SAM D21GxL devices. Refer to 2. Configuration
Summary for details.

4. This function is only activated in the presence of a debugger.

5. Ifthe PA24 and PA25 pins are not connected, it is recommended to enable a pull-up on PA24 and PA25
through input GPIO mode. The aim is to avoid an eventually extract power consumption (<1mA) due to a not
stable level on pad. The port PA24 and PA25 doesn't have Drive Strength option.

6. TC6 is only available on the SAM D21GxL and not the SAM D21ExL.

7. SERCOM4 and SERCOMS are not supported on the SAM D21E devices. Refer to 2. Configuration Summary
for details.

8. TCC3is only supported in SAMD21x17L devices. Refer to the 2. Configuration Summary for details.

Related Links
37. Electrical Characteristics at 85°C

7.2 Other Functions

7.21 Oscillator Pinout

The oscillators are not mapped to the normal port functions and their multiplexing are controlled by registers in the
System Controller (SYSCTRL).

© 2021 Microchip Technology Inc. Complete Datasheet DS40001882G-page 32



SAM D21/DA1 Family

I/0 Multiplexing and Considerations

Table 7-3. Oscillator Pinout

X0SsC VDDIO PA14
XOuT PA15
XOSC32K VDDANA XIN32 PAOO
XOUT32 PAO1

7.2.2 Serial Wire Debug Interface Pinout

Only the SWCLK pin is mapped to the normal port functions. A debugger cold-plugging or hot-plugging detection will
automatically switch the SWDIO port to the SWDIO function.

Table 7-4. Serial Wire Debug Interface Pinout

Sl sey o
SWCLK VvDDIO PA30

SWDIO VDDIO PA31

7.2.3 SERCOM I2C Pins
Table 7-5. SERCOM Pins Supporting I12C

m Pins Supporting I12C mode

32 pins PA08, PA09, PA16, PA17, PA22, PA23

48 pins PAO08, PAQ9, PA12, PA13, PA16, PA17, PA22, PA23

64 pins PA08, PA09, PA12, PA13, PA16, PA17, PA22, PA23, PB12, PB13, PB16, PB17, PB30,
PB31

7.2.4 GPIO Clusters
Table 7-6. GPIO Clusters

PACKAGE | CLUSTER SUPPLIES PINS CONNECTED TO
THE CLUSTER

64pins PB31 | PB30 | PA31 | PA30 VDDIN pin56/GND pin54

2 PA28 PA27 PB23 PB22 VDDIN pin56/GND pin54 and VDDIO
pin 48/GND pin47

3 PA25 | PA24 | PA23 | PA22 PA21 | PA20  PB17 PB16 | PA19  PA18 | PA17 | PA16 VDDIO pin 48/GND pin47 and VDDIO
pin34/GND pin33

4 PA15 PA14 PA13 PA12 PB15 PB14 PB13 PB12 PB11 PB10 VDDIO pin 34/GND pin33 and VDDIO
pin21/GND pin22

5 PA11 | PA10 | PA09 | PA08 VDDIO pin21/GND pin22

6 PAO7 PA06 PAO5 PA04 PB09 PB08 PB07 PBO06 VDDANA pin 8/GNDANA pin7

7 PB05 | PB04 | PAO3 | PA02 | PAO1 A PA0O | PB03 | PB02 | PBO1 A PBO0O VDDANA pin 8/GNDANA pin7
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........... continued
PACKAGE | CLUSTER SUPPLIES PINS CONNECTED TO
THE CLUSTER
48pins PA31 ' PA30 VDDIN pin44/GND pin42
2 PA28 | PA27 PB23 PB22 VDDIN pin44/GND pin42 and VDDIO
pin36/GND pin35
& PA25 PA24 PA23 PA22 PA21 PA20 PA19 PA18 PA17 PA16 PA15 PA14 PA13 PA12 PB11 PB10 VDDIO pin36/GND pin35 and VDDIO
pin17/GND pin18
4 PA11 | PA10 | PA09 | PA08 VDDIO pin17/GND pin18
5] PAO7 PA06 PA05 PA04 PB09 PB08 VDDANA pin6/GNDANA pin5
6 PAO3 | PA02 PAO1 PAO0 PBO03 | PB02 A PBO05 | PB04 | PBO1 | PB0O VDDANA pin6/GNDANA pin5
32pins 1 PA31  PA30 VDDIN pin30/GND pin 28
2 PA28  PA27 | PA25 PA24 PA23 | PA22  PA19 | PA18 | PA17 | PA16 A PA15  PA14 | PA11 | PA10 | PA09 | PA08 @ VDDIN pin30/GND pin 28 and

VDDANA pin9/GND pin10

3 PAQ7 PA06 PAO5 PAO4 PAO3 PAO2 PAO1 PAOO PB05 PB04 PBO3 PB02 VDDANA pin9/GND pin10

7.2.5 TCC Configurations

The SAM D21/DA1 has up to four instances of the Timer/Counter for Control applications (TCC) peripheral ,
TCC[3:0]. The following table lists the features for each TCC instance.

Table 7-7. TCC Configuration Summary

TCC# Channels Waveform Counter Size Output Dead Time SWAP Pattern
(CC_NUM) Output Matrix Insertion Generation
(WO_NUM) (DTI)

0 4 8 24-bit Yes Yes Yes Yes Yes Yes
1 2 4 24-bit Yes Yes Yes
2 2 2 16-bit Yes

3 4 8 24-bit Yes Yes Yes Yes Yes Yes

Note: The number of CC registers (CC_NUM) for each TCC corresponds to the number of compare/capture
channels, so that a TCC can have more Waveform Outputs (WO_NUM) than CC registers.
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8. Power Supply and Start-Up Considerations

8.1 Power Domain Overview

i
z s S
< < O P o
(m) [m) [m)] o [m)] (m]
o zZ [m)] Z o [a)
> O > (O] > >
X X X <

PB[31:10]

AC PA[13:8]
PA[7:2] AC1 PA[15:14]
PB[9:0] DAGC PA[31:16]

PTC

Digital Logic

(CPU, peripherals)

PA[1:0] XOSC32K

0SC32K DFLL48M

OSCULP32K FDPLL96M

8.2 Power Supply Considerations

8.21 Power Supplies
The device has several different power supply pins:

» VDDIO: Powers /O lines, OSC8M and XOSC. Voltage is 1.62V to 3.63V.
» VDDIN: Powers I/O lines and the internal regulator. Voltage is 1.62V to 3.63V.

»  VDDANA: Powers I/O lines and the ADC, AC, DAC, PTC, OSCULP32K, OSC32K, XOSC32K. Voltage is 1.62V
to 3.63V.

+ VDDCORE: Internal regulated voltage output. Powers the core, memories, peripherals, FDPLL96M, and
DFLL48M. Voltage is 1.2V.

The same voltage must be applied to both VDDIN, VDDIO and VDDANA. This common voltage is referred to as Vpp
in the datasheet.

The ground pins, GND, are common to VDDCORE, VDDIO and VDDIN. The ground pin for VDDANA is GNDANA.
For decoupling recommendations for the different power supplies. Refer to Schematic Checklist for details.

Related Links
45, Schematic Checklist
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Voltage Regulator
The voltage regulator has two different modes:

* Normal mode: To be used when the CPU and peripherals are running

* Low Power (LP) mode: To be used when the regulator draws small static current. It can be used in standby
mode

Typical Powering Schematics
The device uses a single main supply with a range of 1.62V - 3.63V.

The following figure shows the recommended power supply connection.

Figure 8-1. Power Supply Connection

Main Supply VDDIO
(1.62V — 3.63V)

VDDANA

VDDIN

VDDCORE

GNDANA

Power-Up Sequence

Minimum Rise Rate

The integrated Power-on Reset (POR) circuitry monitoring the VDDANA power supply requires a minimum rise rate.
Refer to the Electrical Characteristics for details.

Related Links

37. Electrical Characteristics at 85°C

Maximum Rise Rate
The rise rate of the power supply must not exceed the values described in Electrical Characteristics. Refer to the
Electrical Characteristics for details.

Related Links
37. Electrical Characteristics at 85°C
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8.3.1

8.3.2

8.3.3

8.4

8.4.1

8.4.2
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Power-Up

This section summarizes the power-up sequence of the device. The behavior after power-up is controlled by the
Power Manager. Refer to PM — Power Manager for details.

Related Links

16. PM — Power Manager

Starting of Clocks

After power-up, the device is set to its initial state and kept in reset, until the power has stabilized throughout the
device. Once the power has stabilized, the device will use a 1MHz clock. This clock is derived from the 8MHz Internal
Oscillator (OSC8M), which is divided by eight and used as a clock source for generic clock generator 0. Generic
clock generator 0 is the main clock for the Power Manager (PM).

Some synchronous system clocks are active, allowing software execution.

Refer to the “Clock Mask Register” section in PM — Power Manager for the list of default peripheral clocks running.
Synchronous system clocks that are running are by default not divided and receive a 1MHz clock through generic
clock generator 0. Other generic clocks are disabled except GCLK_WDT, which is used by the Watchdog Timer
(WDT).

Related Links

16. PM — Power Manager

/0 Pins
After power-up, the I/O pins are tri-stated.

Fetching of Initial Instructions

After reset has been released, the CPU starts fetching PC and SP values from the reset address, which is
0x00000000. This address points to the first executable address in the internal Flash. The code read from the Internal
Flash is free to configure the clock system and clock sources. Refer to PM — Power Manager, GCLK — Generic Clock
Controller and SYSCTRL — System Controller for details. Refer to the ARM Architecture Reference Manual for more
information on CPU startup (http://www.arm.com).

Related Links

16. PM — Power Manager

17. SYSCTRL — System Controller

14. Clock System

Power-On Reset and Brown-Out Detector
The SAM D21 embeds three features to monitor, warn and/or reset the device:

* POR: Power-On Reset on VDDANA
« BOD33: Brown-Out Detector on VDDANA

+ BOD12: Voltage Regulator Internal Brown-Out Detector on VDDCORE. The Voltage Regulator Internal BOD
is calibrated in production and its calibration configuration is stored in the NVM User Row. This configuration
should not be changed if the user row is written to assure the correct behavior of the BOD12.

Power-On Reset on VDDANA

POR monitors VDDANA. It is always activated and monitors voltage at startup and also during all the sleep modes. If
VDDANA goes below the threshold voltage, the entire chip is reset.

Brown-Out Detector on VDDANA
BOD33 monitors VDDANA. Refer to SYSCTRL — System Controller for details.

Related Links
17. SYSCTRL — System Controller
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8.4.3 Brown-Out Detector on VDDCORE
Once the device has started up, BOD12 monitors the internal VDDCORE.
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Product Mapping

Figure 9-1. SAM D21 Product Mapping

Device Variant A Code Device Variant B/C/D/L AHB-APB Brldge C
0x00000000 0x00000000
Global Memory Space * 0x42000000
T 0x00040000
- R
OX1FFFFFFF Ox42000800
0x20000000 OX1FFFFFFF
............... SRAM 0x42000C00
SRAM . 0X20000000
""""""" Internal SRAM 0x42001000
0x20008000 0x20007FFF
0x42001400
Undefined AHB-APB
i 0x42001800
0x40000000 AHB-APB
Bridge A
0x42001C00
0x41000000
0x43000000 0x42002000
Reserved 0x42000000 0x42002400
0x60000000 P p— 0x42002800
IOBUS System
42002
OxE0000000- 0x42002C00
0x60000200 Reserved 042003000
X
Reserved .~ OXEQ00E000
0XE0000000 2003400
0XEQ0OF000 x
System - Rese