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2. Configuration Summary
SAM L21J SAM L21G SAM L21E

Pins 64 48 32

General Purpose I/O-
pins (GPIOs)

51 37 25

Flash 256/128/64KB 256/128/64KB 256/128/64/32KB

Flash RWW section 8/4/2KB 8/4/2KB 8/4/2/1KB

System SRAM 32/16/8KB 32/16/8KB 32/16/8/4KB

Low Power SRAM 8/8/4KB 8/8/4KB 8/8/4/2KB

Timer Counter (TC)
instances(1)

5 3 3

Waveform output
channels per TC
instance

2 2 2

Timer Counter for
Control (TCC) instances

3 3 3

Waveform output
channels per TCC

8/4/2 8/4/2 6/4/2

DMA channels 16 16 16

USB interface 1 1 1

AES engine 1 1 1

Configurable Custom
Logic (CCL) (LUTs)

4 4 4

True Random Generator
(TRNG)

1 1 1

Serial Communication
Interface (SERCOM)
instances

6 6 6

Analog-to-Digital
Converter (ADC)
channels

20 14 10

Analog Comparators
(AC)

2 2 2

Digital-to-Analog
Converter (DAC)
channels

2 2 2

Operational Amplifier
(OPAMP)

3 3 3
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13.7.6. Peripheral Interrupt Flag Status and Clear A
This flag is cleared by writing a one to the flag.

This flag is set when a Peripheral Access Error occurs while accessing the peripheral associated with the
respective INTFLAGA bit, and will generate an interrupt request if INTENCLR/SET.ERR is one.

Writing a zero to this bit has no effect.

Writing a one to this bit will clear the corresponding INTFLAGA interrupt flag.

Name:  INTFLAGA
Offset:  0x14
Reset:  0x000000
Property:
 

–

Bit 31 30 29 28 27 26 25 24  
          

Access  
Reset  

Bit 23 22 21 20 19 18 17 16  
          

Access  
Reset  

Bit 15 14 13 12 11 10 9 8  
    DSUSTANDBY  PORT EIC RTC  

Access R/W R/W R/W R/W  
Reset 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
 WDT GCLK SUPC OSC32KCTRL OSCCTRL RSTC MCLK PM  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 12 – DSUSTANDBY: Interrupt Flag for DSUSTANDBY

Bit 10 – PORT: Interrupt Flag for PORT

Bit 9 – EIC: Interrupt Flag for EIC

Bit 8 – RTC: Interrupt Flag for RTC

Bit 7 – WDT: Interrupt Flag for WDT

Bit 6 – GCLK: Interrupt Flag for GCLK

Bit 5 – SUPC: Interrupt Flag for SUPC

Bit 4 – OSC32KCTRL: Interrupt Flag for OSC32KCTRL

Bit 3 – OSCCTRL: Interrupt Flag for OSCCTRL
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20.8.6. Interrupt Flag Status and Clear

Name:  INTFLAG
Offset:  0x06
Reset:  0x00
Property:
 

–

Bit 7 6 5 4 3 2 1 0  
        PLRDY  

Access R/W  
Reset 0  

Bit 0 – PLRDY: Performance Level Ready
This flag is set when the performance level is ready and will generate an interrupt if INTENCLR/
SET.PLRDY is '1'.

Writing a '1' to this bit has no effect.

Writing a '1' to this bit clears the Performance Ready interrupt flag.
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Value Name Description
0x2 PD12 Power domains PD1 and PD2 are linked.

If PD1 is active, then PD2 is active even if there is no activity in PD2.

0x3 PD012 All Power domains are linked.

If PD0 is active, then PD1 and PD2 are active even if there is no activity in PD1
or PD2.

Bits 7:6 – VREGSMOD[1:0]: VREG Switching Mode
Refer to Regulator Automatic Low Power Mode for details.

Value Name Description
0x0 AUTO Automatic Mode

0x1 PERFORMANCE Performance oriented

0x2 LP Low Power consumption oriented

Bit 5 – DPGPD1: Dynamic Power Gating for Power Domain 1

Value Description
0 Dynamic SleepWalking for power domain 1 is disabled.

1 Dynamic SleepWalking for power domain 1 is enabled.

Bit 4 – DPGPD0: Dynamic Power Gating for Power Domain 0

Value Description
0 Dynamic SleepWalking for power domain 0 is disabled.

1 Dynamic SleepWalking for power domain 0 is enabled.

Bits 1:0 – PDCFG[1:0]: Power Domain Configuration

Value Name Description
0x0 DEFAULT In standby mode, all power domain switching are handled by hardware.

0x1 PD0 In standby mode, power domain 0 (PD0) is forced ACTIVE. Other power domain
switching is handled by hardware.

0x2 PD01 In standby mode, power domains PD0 and PD1 are forced ACTIVE. Power
domain 2 switching is handled by hardware.

0x3 PD012 In standby mode, all power domains are forced ACTIVE.
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22.6. Functional Description

22.6.1. Principle of Operation
XOSC32K, OSC32K, and OSCULP32K are configured via OSC32KCTRL control registers. Through this
interface, the sub-peripherals are enabled, disabled, or have their calibration values updated.

The STATUS register gathers different status signals coming from the sub-peripherals of OSC32KCTRL.
The status signals can be used to generate system interrupts, and in some cases wake up the system
from standby mode, provided the corresponding interrupt is enabled.

22.6.2. 32KHz External Crystal Oscillator (XOSC32K) Operation
The XOSC32K can operate in two different modes:

• External clock, with an external clock signal connected to XIN32
• Crystal oscillator, with an external 32.768kHz crystal connected between XIN32 and XOUT32

At reset, the XOSC32K is disabled, and the XIN32/XOUT32 pins can either be used as General Purpose
I/O (GPIO) pins or by other peripherals in the system.

When XOSC32K is enabled, the operating mode determines the GPIO usage. When in crystal oscillator
mode, the XIN32 and XOUT32 pins are controlled by the OSC32KCTRL, and GPIO functions are
overridden on both pins. When in external clock mode, the only XIN32 pin will be overridden and
controlled by the OSC32KCTRL, while the XOUT32 pin can still be used as a GPIO pin.

The XOSC32K is enabled by writing a '1' to the Enable bit in the 32KHz External Crystal Oscillator
Control register (XOSC32K.ENABLE=1). The XOSC32K is disabled by writing a '0' to the Enable bit in the
32KHz External Crystal Oscillator Control register (XOSC32K.ENABLE=0).

To enable the XOSC32K as a crystal oscillator, the XTALEN bit in the 32KHz External Crystal Oscillator
Control register must be set (XOSC32K.XTALEN=1). If XOSC32K.XTALEN is '0', the external clock input
will be enabled.

The XOSC32K 32.768kHz output is enabled by setting the 32KHz Output Enable bit in the 32KHz
External Crystal Oscillator Control register (XOSC32K.EN32K=1). The XOSC32K also has a 1.024kHz
clock output. This is enabled by setting the 1KHz Output Enable bit in the 32KHz External Crystal
Oscillator Control register (XOSC32K.EN1K=1).

It is also possible to lock the XOSC32K configuration by setting the Write Lock bit in the 32KHz External
Crystal Oscillator Control register (XOSC32K.WRTLOCK=1). If set, the XOSC32K configuration is locked
until a Power-On Reset (POR) is detected.

The XOSC32K will behave differently in different sleep modes based on the settings of
XOSC32K.RUNSTDBY, XOSC32K.ONDEMAND, and XOSC32K.ENABLE. If
XOSC32KCTRL.ENABLE=0, the XOSC32K will be always stopped. For XOS32KCTRL.ENABLE=1, this
table is valid:

Table 22-1. XOSC32K Sleep Behavior

CPU Mode XOSC32KCTRL.

RUNSTDBY

XOSC32KCTRL.

ONDEMAND

Sleep Behavior

Active or Idle - 0 Always run

Active or Idle - 1 Run if requested by peripheral

Standby 1 0 Always run
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23.8.4. Status

Name:  STATUS
Offset:  0x0C
Reset:  Determined from NVM User Row
Property:
 

-

Bit 31 30 29 28 27 26 25 24  
          

Access  
Reset  

Bit 23 22 21 20 19 18 17 16  
          

Access  
Reset  

Bit 15 14 13 12 11 10 9 8  
     BBPS VCORERDY APWSRDY VREGRDY  

Access R R R R  
Reset 0 1 0 1  

Bit 7 6 5 4 3 2 1 0  
      B33SRDY BOD33DET BOD33RDY  

Access R R R  
Reset 0 0 y  

Bit 11 – BBPS: Battery Backup Power Switch

Value Description
0 the backup domain is supplied by VDD.

1 the backup domain is supplied by VBAT.

Bit 10 – VCORERDY: VDDCORE Voltage Ready

Value Description
0 the VDDCORE voltage is not as expected.

1 the VDDCORE voltage is the target voltage.

Bit 9 – APWSRDY: Automatic Power Switch Ready

Value Description
0 The Automatic Power Switch is not ready.

1 The Automatic Power Switch is ready.

Bit 8 – VREGRDY: Voltage Regulator Ready
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Value Name Description
0x4 DIV32 Divide clock by 32

0x5 DIV64 Divide clock by 64

0x6 DIV128 Divide clock by 128

0x7 DIV256 Divide clock by 256

0x8 DIV512 Divide clock by 512

0x9 DIV1024 Divide clock by 1024

0xA DIV2048 Divide clock by 2048

0xB DIV4096 Divide clock by 4096

0xC DIV8192 Divide clock by 8192

0xD DIV16384 Divide clock by 16384

0xE DIV32768 Divide clock by 32768

0xF DIV65536 Divide clock by 65536

Bit 10 – VMON: Voltage Monitored in Active and Standby Mode
This bit is not synchronized.

Value Description
0 The BOD33 monitors the VDD power pin in active and standby mode.

1 The BOD33 monitors the VBAT power pin in active and standby mode.

Bit 8 – ACTCFG: BOD33 Configuration in Active Sleep Mode
This bit is not synchronized.

Value Description
0 In active mode, the BOD33 operates in continuous mode.

1 In active mode, the BOD33 operates in sampling mode.

Bit 7 – RUNBKUP: BOD33 Configuration in Backup Sleep Mode
This bit is not synchronized.

Value Description
0 In backup sleep mode, the BOD33 is disabled.

1 In backup sleep mode, the BOD33 is enabled and configured in sampling mode.

Bit 6 – RUNSTDBY: Run in Standby
This bit is not synchronized.

Value Description
0 In standby sleep mode, the BOD33 is disabled.

1 In standby sleep mode, the BOD33 is enabled.
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25.10.5. Interrupt Flag Status and Clear in COUNT16 mode (CTRLA.MODE=1)
This register allows the user to enable an interrupt without doing a read-modify-write operation. Changes
in this register will also be reflected in the Interrupt Enable Clear (INTENCLR) register.

Name:  INTFLAG
Offset:  0x0C
Reset:  0x0000
Property:
 

-

Bit 15 14 13 12 11 10 9 8  
 OVF      CMP1 CMP0  

Access R/W R/W R/W  
Reset 0 0 0  

Bit 7 6 5 4 3 2 1 0  
 PER7 PER6 PER5 PER4 PER3 PER2 PER1 PER0  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 15 – OVF: Overflow
This flag is cleared by writing a '1' to the flag.

This flag is set on the next CLK_RTC_CNT cycle after an overflow condition occurs, and an interrupt
request will be generated if INTENCLR/SET.OVF is '1'.

Writing a '0' to this bit has no effect.

Writing a '1' to this bit clears the Overflow interrupt flag.

Bits 9:8 – CMPn: Compare n [n = 1..0]
This flag is cleared by writing a '1' to the flag.

This flag is set on the next CLK_RTC_CNT cycle after a match with the compare condition, and an
interrupt request will be generated if INTENCLR/SET.COMPx is one.

Writing a '0' to this bit has no effect.

Writing a '1' to this bit clears the Compare n interrupt flag.

Bits 7:0 – PERn: Periodic Interval n [n = 7..0]
This flag is cleared by writing a '1' to the flag.

This flag is set on the 0-to-1 transition of prescaler bit [n+2], and an interrupt request will be generated if
INTENCLR/SET.PERx is one.

Writing a '0' to this bit has no effect.

Writing a '1' to this bit clears the Periodic Interval n interrupt flag.
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26.8.1. Control

Name:  CTRL
Offset:  0x00
Reset:  0x00X0
Property:
 

PAC Write-Protection, Enable-Protected

Bit 15 14 13 12 11 10 9 8  
     LVLEN3 LVLEN2 LVLEN1 LVLEN0  

Access R/W R/W R/W R/W  
Reset 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
      CRCENABLE DMAENABLE SWRST  

Access R/W R/W R/W  
Reset 0 0 0  

Bit 2 – CRCENABLE: CRC Enable
Writing a '0' to this bit will disable the CRC calculation when the CRC Status Busy flag is cleared
(CRCSTATUS. CRCBUSY). The bit is zero when the CRC is disabled.

Writing a '1' to this bit will enable the CRC calculation.

Value Description
0 The CRC calculation is disabled.

1 The CRC calculation is enabled.

Bit 1 – DMAENABLE: DMA Enable
Setting this bit will enable the DMA module.

Writing a '0' to this bit will disable the DMA module. When writing a '0' during an ongoing transfer, the bit
will not be cleared until the internal data transfer buffer is empty and the DMA transfer is aborted. The
internal data transfer buffer will be empty once the ongoing burst transfer is completed.

This bit is not enable-protected.

Value Description
0 The peripheral is disabled.

1 The peripheral is enabled.

Bit 0 – SWRST: Software Reset
Writing a '0' to this bit has no effect.

Writing a '1' to this bit when both the DMAC and the CRC module are disabled (DMAENABLE and
CRCENABLE are '0') resets all registers in the DMAC (except DBGCTRL) to their initial state. If either the
DMAC or CRC module is enabled, the Reset request will be ignored and the DMAC will return an access
error.
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26.8.16. Write-Back Memory Section Base Address

Name:  WRBADDR
Offset:  0x38
Reset:  0x00000000
Property:
 

PAC Write-Protection, Enable-Protected

Bit 31 30 29 28 27 26 25 24  
 WRBADDR[31:24]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 23 22 21 20 19 18 17 16  
 WRBADDR[23:16]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 15 14 13 12 11 10 9 8  
 WRBADDR[15:8]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
 WRBADDR[7:0]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bits 31:0 – WRBADDR[31:0]: Write-Back Memory Base Address
These bits store the Write-Back memory base address. The value must be 128-bit aligned.
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29.3. Block Diagram
Figure 29-1. PORT Block Diagram
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PERIPHERALS

Digital Controls of Analog Blocks

Analog Pad
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I/O
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Port Line 
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IP Line Bundles

Peripheral Mux Select

PORT

Control

and

Status
Pad Line 
Bundles

PO
R

TM
U

X
29.4. Signal Description

Table 29-1. Signal description for PORT

Signal name Type Description

Pxy Digital I/O General-purpose I/O pin y in group x

Refer to the I/O Multiplexing and Considerations for details on the pin mapping for this peripheral. One
signal can be mapped on several pins.

Related Links
I/O Multiplexing and Considerations on page 30

29.5. Product Dependencies
In order to use this peripheral, other parts of the system must be configured correctly as following.

29.5.1. I/O Lines
The I/O lines of the PORT are mapped to pins of the physical device. The following naming scheme is
used:

Each line bundle with up to 32 lines is assigned an identifier 'xy', with letter x=A, B, C… and two-digit
number y=00, 01, …31. Examples: A24, C03.

PORT pins are labeled 'Pxy' accordingly, for example PA24, PC03. This identifies each pin in the device
uniquely.

Each pin may be controlled by one or more peripheral multiplexer settings, which allow the pad to be
routed internally to a dedicated peripheral function. When the setting is enabled, the selected peripheral
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32.8.10. Data

Name:  DATA
Offset:  0x28
Reset:  0x0000
Property:
 

-

Bit 15 14 13 12 11 10 9 8  
        DATA[8:8]  

Access R/W  
Reset 0  

Bit 7 6 5 4 3 2 1 0  
 DATA[7:0]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bits 8:0 – DATA[8:0]: Data
Reading these bits will return the contents of the Receive Data register. The register should be read only
when the Receive Complete Interrupt Flag bit in the Interrupt Flag Status and Clear register
(INTFLAG.RXC) is set. The status bits in STATUS should be read before reading the DATA value in order
to get any corresponding error.

Writing these bits will write the Transmit Data register. This register should be written only when the Data
Register Empty Interrupt Flag bit in the Interrupt Flag Status and Clear register (INTFLAG.DRE) is set.
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33.6.2.4. Data Register
The SPI Transmit Data register (TxDATA) and SPI Receive Data register (RxDATA) share the same I/O
address, referred to as the SPI Data register (DATA). Writing DATA register will update the Transmit Data
register. Reading the DATA register will return the contents of the Receive Data register.

33.6.2.5. SPI Transfer Modes
There are four combinations of SCK phase and polarity to transfer serial data. The SPI data transfer
modes are shown in SPI Transfer Modes (Table) and SPI Transfer Modes (Figure).

SCK phase is configured by the Clock Phase bit in the CTRLA register (CTRLA.CPHA). SCK polarity is
programmed by the Clock Polarity bit in the CTRLA register (CTRLA.CPOL). Data bits are shifted out and
latched in on opposite edges of the SCK signal. This ensures sufficient time for the data signals to
stabilize.

Table 33-3. SPI Transfer Modes

Mode CPOL CPHA Leading Edge Trailing Edge

0 0 0 Rising, sample Falling, setup

1 0 1 Rising, setup Falling, sample

2 1 0 Falling, sample Rising, setup

3 1 1 Falling, setup Rising, sample

Note: 
Leading edge is the first clock edge in a clock cycle.

Trailing edge is the second clock edge in a clock cycle.
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36.8.18. Compare/Capture Channel x
The CCx register represents the 16-, 24- or 32-bit value, CCx. The register has two functions, depending
of the mode of operation.

For capture operation, this register represents the second buffer level and access point for the CPU and
DMA.

For compare operation, this register is continuously compared to the counter value. Normally, the output
form the comparator is then used for generating waveforms.

CCx register is updated with the buffer value from their corresponding CCBUFx register when an
UPDATE condition occurs.

In addition, in match frequency operation, the CC0 register controls the counter period.

Name:  CCn
Offset:  0x44 + n*0x04 [n=0..3]
Reset:  0x00000000
Property:
 

Write-Synchronized, Read-Synchronized

Bit 31 30 29 28 27 26 25 24  
 CC[25:18]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 23 22 21 20 19 18 17 16  
 CC[17:10]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 15 14 13 12 11 10 9 8  
 CC[9:2]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
 CC[1:0] DITHER[5:0]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bits 31:6 – CC[25:0]: Channel x Compare/Capture Value
These bits hold the value of the Channel x compare/capture register.

Note:  When the TCC is configured as 16- or 24-bit timer/counter, the excess bits are read zero.

Note:  This bit field occupies the MSB of the register, [31:m]. m is dependent on the Resolution bit in the
Control A register (CTRLA.RESOLUTION):

CTRLA.RESOLUTION Bits [31:m]

0x0 - NONE 31:0

0x1 - DITH4 31:4
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37.8.3. Interrupt Enable Clear
This register allows the user to disable an interrupt without doing a read-modify-write operation. Changes
in this register will also be reflected in the Interrupt Enable Set (INTENSET) register.

Name:  INTENCLR
Offset:  0x08
Reset:  0x00
Property:
 

PAC Write-Protection

Bit 7 6 5 4 3 2 1 0  
        DATARDY  

Access R/W  
Reset 0  

Bit 0 – DATARDY: Data Ready Interrupt Enable
Writing a '1' to this bit will clear the Data Ready Interrupt Enable bit, which disables the corresponding
interrupt request.

Value Description
0 The DATARDY interrupt is disabled.

1 The DATARDY interrupt is enabled.

Atmel SAM L21E / SAM L21G / SAM L21J [DATASHEET]
Atmel-42385J-SAM L21_Datasheet_Complete-06/2016

856



39.8.2.1. Control B

Name:  CTRLB
Offset:  0x08
Reset:  0x0001
Property:
 

PAC Write-Protection

Bit 15 14 13 12 11 10 9 8  
     LPMHDSK[1:0] GNAK   

Access R/W R/W R/W  
Reset 0 0 0  

Bit 7 6 5 4 3 2 1 0  
    NREPLY SPDCONF[1:0] UPRSM DETACH  

Access R R/W R/W R/W R/W  
Reset 0 0 0 0 0  

Bits 11:10 – LPMHDSK[1:0]: Link Power Management Handshake
These bits select the Link Power Management Handshake configuration.

Value Description
0x0 No handshake. LPM is not supported.

0x1 ACK

0x2 NYET

0x3 Reserved

Bit 9 – GNAK: Global NAK
This bit configures the operating mode of the NAK.

This bit is not synchronized.

Value Description
0 The handshake packet reports the status of the USB transaction

1 A NAK handshake is answered for each USB transaction regardless of the current endpoint
memory bank status

Bit 4 – NREPLY: No reply excepted SETUP Token
This bit is cleared by hardware when receiving a SETUP packet.

This bit has no effect for any other endpoint but endpoint 0.

Value Description
0 Disable the “NO_REPLY” feature: Any transaction to endpoint 0 will be handled according to

the USB2.0 standard.

1 Enable the “NO_REPLY” feature: Any transaction to endpoint 0 will be ignored except
SETUP.
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Figure 41-3. Inverting PGA

OPAMP0

Vin

Vout

Ref
Vout = -(Vin-Ref)R2/R1 + Ref

+

-

41.6.10.3. Non-Inverting PGA
For non-inverting programmable gain amplifier operation, the OPAMPCTRLx registers can be configured
as follows:

Table 41-4. Configuration - Three Independent Non-Inverting PGAs (Example: Vout=4.Vin, R1=4R, R2=12R)

MUXPOS MUXNEG RES1MUX POTMUX RES2VCC RES2OUT RES1EN ANAOUT

OPAMP0 000 001 11 100 0 1 1 0

OPAMP1 000 001 11 100 0 1 1 0

OPAMP2 000 001 11 100 0 1 1 0

Figure 41-4. Non-Inverting PGA

OPAMP0 Vout

R1 R2

Vin Vout = Vin(1+R2/R1)

41.6.10.4. Cascaded Inverting PGA
The OPAMPs can be configured as three cascaded, inverting PGAs using these settings in
OPAMPCTRLx:
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42.8.14. Window Monitor Upper Threshold

Name:  WINUT
Offset:  0x10
Reset:  0x0000
Property:
 

PAV Write-Protection, Write-Synchronized

Bit 15 14 13 12 11 10 9 8  
 WINUT[15:8]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
 WINUT[7:0]  

Access R/W R/W R/W R/W R/W R/W R/W R/W  
Reset 0 0 0 0 0 0 0 0  

Bits 15:0 – WINUT[15:0]: Window Upper Threshold
If the window monitor is enabled, these bits define the upper threshold value.
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53.9. Rev B - 02/2015

Description • Moved
• CoreMark score updated from 2.14 to 2.46

CoreMark/MHz.
• Two 24-bit TCC and one 16-bit TCC
• 16 DMA channels
• PTC supports up to 192 buttons
• Two 12-bit 1MSPS DAC

Analog Connections of Peripherals New

Electrical Characteristics New content

Introduction New

Low Power Techniques Removed, refer to PM – Power Manager

RTC – Real-Time Counter Register Summary - COUNT16 and Register
Description - COUNT16:
Added Comparator 1 related bits to the EVCTRL, 
INTENCLR, INTENSET and INTFLAG registers.

EIC – External Interrupt Controller • 16 pins/channels
• Editorial updates

TCC – Timer/Counter for Control Applications • Start Event Action operation note updated
• No event on pins supported
• Waveform double buffering not supported
• No Synchronization Ready interrupt
• RAMP2C operation added
• Editorial updates

AC – Analog Comparators, ADC, CCL –
Configurable Custom Logic, DAC – Digital-to-
Analog Converter, OPAMP – Operational Amplifier
Controller, PAC - Peripheral Access Controller, PM
– Power Manager, PORT - I/O Pin Controller, PTC
- Peripheral Touch Controller, SERCOM – Serial
Communication Interface, TC – Timer/Counter

Editorial updates
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