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12. Peripherals Configuration Summary

12.1 SAM C20/C21 N
Table 12-1. Peripherals Configuration Summary SAM C21 N

Peripheral
Name

Base
Address

IRQ
Line

AHB Clock APB Clock Generic
Clock

PAC Events DMA

Index Enabled
at Reset

Index Enabled
at Reset

Index Index Prot at
Reset

User Generator Index Sleep
Walking

AHB-APB
Bridge A

0x40000000 0 Y N/A

PAC 0x40000000 0 10 Y 0 Y 0 N 85 : ACCERR N/A
PM 0x40000400 0 1 Y 1 N N/A

MCLK 0x40000800 0 2 Y 2 N Y
RSTC 0x40000C00 3 Y 3 N N/A

OSCCTRL 0x40001000 0 4 Y 0: FDPLL96M
clk source

1: FDPLL96M
32kHz

4 N 0: XOSC_FAIL Y

OSC32KCTRL 0x40001400 0 5 Y 5 N 1: XOSC32K_FAIL Y
SUPC 0x40001800 0 6 Y 6 N N/A
GCLK 0x40001C00 7 Y 7 N N/A
WDT 0x40002000 1 8 Y 8 N Y
RTC 0x40002400 2 9 Y 9 N 2: CMP0/ALARM0

3: CMP1

4: OVF5-1

5:12: PER0-7

Y

EIC 0x40002800 3,
NMI

10 Y 2 10 N 13-28: EXTINT0-15 Y

FREQM 0x40002C00 4 11 Y 3: Measure
4: Reference

11 N N/A

TSENS 0x40003000 5 12 N 5 12 N 0: START 29: WINMON 1: RESRDY A
AHB-APB
Bridge B

0x41000000 1 Y N/A

PORT 0x41000000 0 Y 0 N 1-4 : EV0-3 Y
DSU 0x41002000 3 Y 1 Y 1 Y N/A

NVMCTRL 0x41004000 6 5 Y 2 Y 39 2 N Y
DMAC 0x41006000 7 7 Y 3 N 5-8: CH0-3 30-33: CH0-3 Y
MTB 0x41008000 N 45: START

46: STOP
N/A

AHB-APB
Bridge C

0x42000000 2 Y N/A

EVSYS 0x42000000 8 0 N 6-17: one per
CHANNEL

0 N Y

SERCOM0 0x42000400 9 1 N 19: CORE

18: SLOW

1 N 2: RX
3: TX

Y

SERCOM1 0x42000800 10 2 N 20: CORE

18: SLOW

2 N 4: RX
5: TX

Y

SERCOM2 0x42000C00 11 3 N 21: CORE

18: SLOW

3 N 6: RX
7: TX

Y

SERCOM3 0x42001000 12 4 N 22: CORE

18: SLOW

4 N 8: RX
9: TX

Y
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13.12 Register Summary

Offset Name Bit Pos.         

0x00 CTRL 7:0    CE MBIST  CRC SWRST

0x01 STATUSA 7:0    PERR FAIL BERR CRSTEXT DONE

0x02 STATUSB 7:0    HPE DCCDx DCCDx DBGPRES PROT

0x03 Reserved          

0x04

ADDR

7:0 ADDR[5:0] AMOD[1:0]

0x05 15:8 ADDR[13:6]

0x06 23:16 ADDR[21:14]

0x07 31:24 ADDR[29:22]

0x08

LENGTH

7:0 LENGTH[5:0]   

0x09 15:8 LENGTH[13:6]

0x0A 23:16 LENGTH[21:14]

0x0B 31:24 LENGTH[29:22]

0x0C

DATA

7:0 DATA[7:0]

0x0D 15:8 DATA[15:8]

0x0E 23:16 DATA[23:16]

0x0F 31:24 DATA[31:24]

0x10

DCC0

7:0 DATA[7:0]

0x11 15:8 DATA[15:8]

0x12 23:16 DATA[23:16]

0x13 31:24 DATA[31:24]

0x14

DCC1

7:0 DATA[7:0]

0x15 15:8 DATA[15:8]

0x16 23:16 DATA[23:16]

0x17 31:24 DATA[31:24]

0x18

DID

7:0 DEVSEL[7:0]

0x19 15:8 DIE[3:0] REVISION[3:0]

0x1A 23:16 FAMILY[0:0]  SERIES[5:0]

0x1B 31:24 PROCESSOR[3:0] FAMILY[4:1]

0x1C

...

0x0FFF

Reserved          

0x1000

ENTRY0

7:0       FMT EPRES

0x1001 15:8 ADDOFF[3:0]     

0x1002 23:16 ADDOFF[11:4]

0x1003 31:24 ADDOFF[19:12]

0x1004

ENTRY1

7:0       FMT EPRES

0x1005 15:8 ADDOFF[3:0]     

0x1006 23:16 ADDOFF[11:4]

0x1007 31:24 ADDOFF[19:12]

0x1008

END

7:0 END[7:0]

0x1009 15:8 END[15:8]

0x100A 23:16 END[23:16]

0x100B 31:24 END[31:24]

0x100C Reserved          
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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  
          

Access  
Reset  

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

Access R R R R R R R R  
Reset 0 0 0 0 0 0 0 0  

Bits 7:4 – FKBC[3:0]: 4KB Count
These bits will always return zero when read, indicating that this debug component occupies one 4KB
block.

Bits 3:0 – JEPCC[3:0]: JEP-106 Continuation Code
These bits will always return zero when read.

13.13.15 Peripheral Identification 0

Name:  PID0
Offset:  0x1FE0
Reset:  0x00000000
Property:
 

-
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18. RSTC – Reset Controller

18.1 Overview
The Reset Controller (RSTC) manages the reset of the microcontroller. It issues a microcontroller reset,
sets the device to its initial state and allows the reset source to be identified by software.

18.2 Features
• Reset the microcontroller and set it to an initial state according to the reset source
• Reset cause register for reading the reset source from the application code
• Multiple reset sources

– Power supply reset sources: POR, BODCORE, BODVDD
– User reset sources: External reset (RESET), Watchdog reset, and System Reset Request

18.3 Block Diagram
Figure 18-1. Reset System

RESET CONTROLLER
BODCORE
BODVDD

POR

WDT

RESET

RESET SOURCES RTC
32kHz clock sources

WDT with ALWAYSON
GCLK with WRTLOCK

Debug Logic

Other ModulesCPU

RCAUSE

18.4 Signal Description

Signal Name Type Description

RESET Digital input External reset

One signal can be mapped on several pins.

Related Links
I/O Multiplexing and Considerations

18.5 Product Dependencies
In order to use this peripheral, other parts of the system must be configured correctly, as described below.
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Bit 7 6 5 4 3 2 1 0  
 ONDEMAND RUNSTDBY     ENABLE   

Access R/W R/W R/W  
Reset 1 0 0  

Bit 7 – ONDEMAND: On Demand Clock Activation
The On Demand operation mode allows the DPLL to be enabled or disabled depending on peripheral
clock requests.

If the ONDEMAND bit has been previously written to '1', the DPLL will only be running when requested by
a peripheral. If there is no peripheral requesting the DPLL’s clock source, the DPLL will be in a disabled
state.

If On Demand is disabled the DPLL will always be running when enabled.

In standby sleep mode, the On Demand operation is still active.

Value Description
0 The DPLL is always on, if enabled.
1 The DPLL is enabled when a peripheral is requesting the DPLL to be used as a clock

source. The DPLL is disabled if no peripheral is requesting the clock source.

Bit 6 – RUNSTDBY: Run in Standby
This bit controls how the DPLL behaves during standby sleep mode:

Value Description
0 The DPLL is disabled in standby sleep mode if no peripheral requests the clock.
1 The DPLL is not stopped in standby sleep mode. If ONDEMAND=1, the DPLL will be running

when a peripheral is requesting the clock. If ONDEMAND=0, the clock source will always be
running in standby sleep mode.

Bit 1 – ENABLE: DPLL Enable
The software operation of enabling or disabling the DPLL takes a few clock cycles, so the
DPLLSYNCBUSY.ENABLE status bit indicates when the DPLL is successfully enabled or disabled.

Value Description
0 The DPLL is disabled.
1 The DPLL is enabled.

20.8.13 DPLL Ratio Control

Name:  DPLLRATIO
Offset:  0x20 [ID-00001eee]
Reset:  0x00
Property:
 

PAC Write-Protection, Write-Synchronized
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21.7 Register Summary

Offset Name Bit Pos.         

0x00

INTENCLR

7:0      CLKFAIL OSC32KRDY
XOSC32KRD

Y

0x01 15:8         

0x02 23:16         

0x03 31:24         

0x04

INTENSET

7:0      CLKFAIL OSC32KRDY
XOSC32KRD

Y

0x05 15:8         

0x06 23:16         

0x07 31:24         

0x08

INTFLAG

7:0      CLKFAIL OSC32KRDY
XOSC32KRD

Y

0x09 15:8         

0x0A 23:16         

0x0B 31:24         

0x0C

STATUS

7:0     CLKSW CLKFAIL OSC32KRDY
XOSC32KRD

Y

0x0D 15:8         

0x0E 23:16         

0x0F 31:24         

0x10

...

0x13

Reserved          

0x14
XOSC32K

7:0 ONDEMAND RUNSTDBY  EN1K EN32K XTALEN ENABLE  

0x15 15:8    WRTLOCK  STARTUP[2:0]

0x16 CFDCTRL 7:0      CFDPRESC SWBACK CFDEN

0x17 EVCTRL 7:0        CFDEO

0x18

OSC32K

7:0 ONDEMAND RUNSTDBY   EN1K EN32K ENABLE  

0x19 15:8    WRTLOCK  STARTUP[2:0]

0x1A 23:16  CALIB[6:0]

0x1B 31:24         

0x1C

OSCULP32K

7:0         

0x1D 15:8 WRTLOCK   CALIB[4:0]

0x1E 23:16         

0x1F 31:24         

21.8 Register Description
Registers can be 8, 16, or 32 bits wide. Atomic 8-, 16-, and 32-bit accesses are supported. In addition,
the 8-bit quarters and 16-bit halves of a 32-bit register and the 8-bit halves of a 16-bit register can be
accessed directly.

All registers with write-access can be write-protected optionally by the peripheral access controller (PAC).
Optional Write-Protection by the Peripheral Access Controller (PAC) is denoted by the "PAC Write-
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Value Description
0 BODVDD is disabled.
1 BODVDD is enabled.

Related Links
Electrical Characteristics 85°C (SAM C20/C21 E/G/J)
NVM User Row Mapping

22.8.6 Voltage Regulator System (VREG) Control

Name:  VREG
Offset:  0x18 [ID-00001e33]
Reset:  0x00000000
Property:
 

PAC Write-Protection

Bit 31 30 29 28 27 26 25 24  
  

Access R R R R R R R R  
Reset 0 0 0 0 0 0 0 0  

Bit 23 22 21 20 19 18 17 16  
  

Access R R R R R R R R  
Reset 0 0 0 0 0 0 0 0  

Bit 15 14 13 12 11 10 9 8  
  

Access R R R R R R R R  
Reset 0 0 0 0 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
 RUNSTDBY ENABLE  

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

Bit 6 – RUNSTDBY: Run in Standby

Value Description
0 The voltage regulator is in low power mode in Standby sleep mode.
1 The voltage regulator is in normal mode in Standby sleep mode.

Bit 1 – ENABLE: Enable

Value Description
0 The voltage regulator is disabled.
1 The voltage regulator is enabled.

22.8.7 Voltage References System (VREF) Control
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Name:  EVCTRL
Offset:  0x04
Reset:  0x00000000
Property:
 

PAC Write-Protection, Enable-Protected

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  
 OVFEO       CMPEO0  

Access R/W R/W  
Reset 0 0  

Bit 7 6 5 4 3 2 1 0  
 PEREOn PEREOn PEREOn PEREOn PEREOn PEREOn PEREOn PEREOn  

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 – OVFEO: Overflow Event Output Enable

Value Description
0 Overflow event is disabled and will not be generated.
1 Overflow event is enabled and will be generated for every overflow.

Bit 8 – CMPEO0: Compare 0 Event Output Enable

Value Description
0 Compare 0 event is disabled and will not be generated.
1 Compare 0 event is enabled and will be generated for every compare match.

Bits 7:0 – PEREOn: Periodic Interval n Event Output Enable [n = 7..0]

Value Description
0 Periodic Interval n event is disabled and will not be generated.
1 Periodic Interval n event is enabled and will be generated.

24.8.3 Interrupt Enable Clear in COUNT32 mode (CTRLA.MODE=0)

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

Access R/W R/W  
Reset 0 0  

Bit 7 6 5 4 3 2 1 0  
 PERn PERn PERn PERn PERn PERn PERn PERn  

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.

Bit 8 – CMP0: Compare 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.COMP0 is one.

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

Writing a '1' to this bit clears the Compare 0 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.PERn is one.

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

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

24.8.6 Debug Control

Name:  DBGCTRL
Offset:  0x0E
Reset:  0x00
Property:
 

PAC Write-Protection

Bit 7 6 5 4 3 2 1 0  
        DBGRUN  

Access R/W  
Reset 0  

Bit 0 – DBGRUN: Debug Run
This bit is not reset by a software reset.
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Name:  INTSTATUS
Offset:  0x24
Reset:  0x00000000
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  
     CHINTn CHINTn CHINTn CHINTn  

Access R R R R  
Reset 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
 CHINTn CHINTn CHINTn CHINTn CHINTn CHINTn CHINTn CHINTn  

Access R R R R R R R R  
Reset 0 0 0 0 0 0 0 0  

Bits 11:0 – CHINTn: Channel n Pending Interrupt [n=11..0]
This bit is set when Channel n has a pending interrupt/the interrupt request is received.

This bit is cleared when the corresponding Channel n interrupts are disabled or the interrupts sources are
cleared.

25.8.12 Busy Channels

Name:  BUSYCH
Offset:  0x28
Reset:  0x00000000
Property:
 

-
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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  
     PENDCH11 PENDCH10 PENDCH9 PENDCH8  

Access R R R R  
Reset 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
 PENDCH7 PENDCH6 PENDCH5 PENDCH4 PENDCH3 PENDCH2 PENDCH1 PENDCH0  

Access R R R R R R R R  
Reset 0 0 0 0 0 0 0 0  

Bits 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 – PENDCH: Pending Channel n [n=11..0]
This bit is cleared when trigger execution defined by channel trigger action settings for DMA channel n is
started, when a bus error for DMA channel n is detected or when DMA channel n is disabled. For details
on trigger action settings, refer to CHCTRLB.TRIGACT.

This bit is set when a transfer is pending on DMA channel n.

Related Links
CHCTRLB

25.8.14 Active Channel and Levels

Name:  ACTIVE
Offset:  0x30
Reset:  0x00000000
Property:
 

-
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(NMIFLAG.NMI) is set when the last sampled state of the pin differs from the previously sampled state. In
this mode, the EIC clock is required.

The Synchronous Edge Detection Mode can be used in Idle and Standby sleep modes.

In Asynchronous Edge Detection Mode, the external interrupt (EXTINT) pins or the non-maskable
interrupt (NMI) pins set the External Interrupt flag or Non-Maskable Interrupt flag (INTFLAG.EXTINT[x] or
NMIFLAG) directly. In this mode, the EIC clock is not requested.

The asynchronous edge detection mode can be used in Idle and Standby sleep modes.

26.6.4.3 Interrupt Pin Debouncing
The external interrupt pin (EXTINT) edge detection can use a debouncer to improve input noise immunity.
When selected, the debouncer can work in the synchronous mode or the asynchronous mode, depending
on the configuration of the ASYNCH.ASYNCH[x] bit for the pin. The debouncer uses the EIC clock as
defined by the bit CTRLA.CKSEL to clock the debouncing circuitry. The debouncing time frame is set with
the debouncer prescaler DPRESCALER.DPRESCALERn, which provides the low frequency clock tick
that is used to reject higher frequency signals.

The debouncing mode for pin EXTINT x can be selected only if the Sense bits in the Configuration y
register (CONFIGy.SENSEx) are set to RISE, FALL or BOTH. If the debouncing mode for pin EXTINT x is
selected, the filter mode for that pin (CONFIGy.FILTENx) can not be selected.

The debouncer manages an internal “valid pin state” that depends on the external interrupt (EXTINT) pin
transitions, the debouncing mode and the debouncer prescaler frequency. The valid pin state reflects the
pin value after debouncing. The external interrupt pin (EXTINT) is sampled continously on EIC clock. The
sampled value is evaluated on each low frequency clock tick to detect a transitional edge when the
sampled value is different of the current valid pin state. The sampled value is evaluated on each EIC
clock when DPRESCALER.TICKON=0 or on each low frequency clock tick when
DPRESCALER.TICKON=1, to detect a bounce when the sampled value is equal to the current valid pin
state. Transitional edge detection increments the transition counter of the EXTINT pin, while bounce
detection resets the transition counter. The transition counter must exceed the transition count threshold
as defined by the DPRESCALER.STATESn bitfield. In the synchronous mode the threshold is 4 when
DPRESCALER.STATESn=0 or 8 when DPRESCALER.STATESn=1. In the asynchronous mode the
threshold is 4.

The valid pin state for the pins can be accessed by reading the register PINSTATE for both synchronous
or asynchronous debouncing mode.

Synchronous edge detection In this mode the external interrupt (EXTINT) pin is sampled continously on
EIC clock.

1. A pin edge transition will be validated when the sampled value is consistently different of the
current valid pin state for 4 (or 8 depending on bit DPRESCALER.STATESn) consecutive ticks of
the low frequency clock.

2. Any pin sample, at the low frequency clock tick rate, with a value opposite to the current valid pin
state will increment the transition counter.

3. Any pin sample, at EIC clock rate (when DPRESCALER.TICKON=0) or the low frequency clock tick
(when DPRESCALER.TICKON=1), with a value identical to the current valid pin state will return the
transition counter to zero.

4. When the transition counter meets the count threshold, the pin edge transition is validated and the
pin state PINSTATE.PINSTATE[x] is changed to the detected level.

5. The external interrupt flag (INTFLAG.EXTINT[x]) is set when the pin state PINSTATE.PINSTATE[x]
is changed.
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Offset Name Bit Pos.         

0x2E 23:16 PBLDATA[23:16]

0x2F 31:24 PBLDATA[31:24]

27.8 Register Description
Registers can be 8, 16, or 32 bits wide. Atomic 8-, 16-, and 32-bit accesses are supported. In addition,
the 8-bit quarters and 16-bit halves of a 32-bit register, and the 8-bit halves of a 16-bit register can be
accessed directly.

Some registers require synchronization when read and/or written. Synchronization is denoted by the
"Read-Synchronized" and/or "Write-Synchronized" property in each individual register description.

Some registers are enable-protected, meaning they can only be written when the module is disabled.
Enable-protection is denoted by the "Enable-Protected" property in each individual register description.

27.8.1 Control A

Name:  CTRLA
Offset:  0x00 [ID-00000b2c]
Reset:  0x0000
Property:
 

PAC Write-Protection

Bit 15 14 13 12 11 10 9 8  
 CMDEX[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  

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

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

Bits 15:8 – CMDEX[7:0]: Command Execution
When this bit group is written to the key value 0xA5, the command written to CMD will be executed. If a
value different from the key value is tried, the write will not be performed and the Programming Error bit in
the Status register (STATUS.PROGE) will be set. PROGE is also set if a previously written command is
not completed yet.

The key value must be written at the same time as CMD. If a command is issued through the APB bus on
the same cycle as an AHB bus access, the AHB bus access will be given priority. The command will then
be executed when the NVM block and the AHB bus are idle.

INTFLAG.READY must be '1' when the command is issued.

Bit 0 of the CMDEX bit group will read back as '1' until the command is issued.

Note:  The NVM Address bit field in the Address register (ADDR.ADDR) uses 16-bit addressing.

Bits 6:0 – CMD[6:0]: Command
These bits define the command to be executed when the CMDEX key is written.
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There are up to 32 Pin Configuration registers in each PORT group, one for each I/O line.

Name:  PINCFG
Offset:  0x40 + n*0x01 [n=0..31]
Reset:  0x00
Property:
 

PAC Write-Protection

Bit 7 6 5 4 3 2 1 0  
  DRVSTR    PULLEN INEN PMUXEN  

Access RW RW RW RW  
Reset 0 0 0 0  

Bit 6 – DRVSTR: Output Driver Strength Selection
This bit controls the output driver strength of an I/O pin configured as an output.

Value Description
0 Pin drive strength is set to normal drive strength.
1 Pin drive strength is set to stronger drive strength.

Bit 2 – PULLEN: Pull Enable
This bit enables the internal pull-up or pull-down resistor of an I/O pin configured as an input.

Value Description
0 Internal pull resistor is disabled, and the input is in a high-impedance configuration.
1 Internal pull resistor is enabled, and the input is driven to a defined logic level in the absence

of external input.

Bit 1 – INEN: Input Enable
This bit controls the input buffer of an I/O pin configured as either an input or output.

Writing a zero to this bit disables the input buffer completely, preventing read-back of the physical pin
state when the pin is configured as either an input or output.

Value Description
0 Input buffer for the I/O pin is disabled, and the input value will not be sampled.
1 Input buffer for the I/O pin is enabled, and the input value will be sampled when required.

Bit 0 – PMUXEN: Peripheral Multiplexer Enable
This bit enables or disables the peripheral multiplexer selection set in the Peripheral Multiplexing register
(PMUXn) to enable or disable alternative peripheral control over an I/O pin direction and output drive
value.

Writing a zero to this bit allows the PORT to control the pad direction via the Data Direction register (DIR)
and output drive value via the Data Output Value register (OUT). The peripheral multiplexer value in
PMUXn is ignored. Writing '1' to this bit enables the peripheral selection in PMUXn to control the pad. In
this configuration, the physical pin state may still be read from the Data Input Value register (IN) if
PINCFGn.INEN is set.
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Bit 31 30 29 28 27 26 25 24  
     EVDn EVDn EVDn EVDn  

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

Bit 23 22 21 20 19 18 17 16  
 EVDn EVDn EVDn EVDn EVDn EVDn EVDn EVDn  

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  
     OVRn OVRn OVRn OVRn  

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

Bit 7 6 5 4 3 2 1 0  
 OVRn OVRn OVRn OVRn OVRn OVRn OVRn OVRn  

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 27:16 – EVDn: Event Detected Channel n Interrupt Enable [n = 11..0]
Writing '0' to this bit has no effect.

Writing '1' to this bit will set the Event Detected Channel n Interrupt Enable bit, which enables the Event
Detected Channel n interrupt.

Value Description
0 The Event Detected Channel n interrupt is disabled.
1 The Event Detected Channel n interrupt is enabled.

Bits 11:0 – OVRn: Overrun Channel n Interrupt Enable [n = 11..0]
Writing '0' to this bit has no effect.

Writing '1' to this bit will set the Overrun Channel n Interrupt Enable bit, which disables the Overrun
Channel n interrupt.

Value Description
0 The Overrun Channel n interrupt is disabled.
1 The Overrun Channel n interrupt is enabled.

Related Links
PAC - Peripheral Access Controller

29.8.5 Interrupt Flag Status and Clear

Name:  INTFLAG
Offset:  0x18 [ID-0000120d]
Reset:  0x00000000
Property:
 

–
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Bit 7 6 5 4 3 2 1 0  
 ERROR      SB MB  

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

Bit 7 – ERROR: Error Interrupt Enable
Writing '0' to this bit has no effect.

Writing '1' to this bit will set the Error Interrupt Enable bit, which enables the Error interrupt.

Value Description
0 Error interrupt is disabled.
1 Error interrupt is enabled.

Bit 1 – SB: Slave on Bus Interrupt Enable
Writing '0' to this bit has no effect.

Writing '1' to this bit will set the Slave on Bus Interrupt Enable bit, which enables the Slave on Bus
interrupt.

Value Description
0 The Slave on Bus interrupt is disabled.
1 The Slave on Bus interrupt is enabled.

Bit 0 – MB: Master on Bus Interrupt Enable
Writing '0' to this bit has no effect.

Writing '1' to this bit will set the Master on Bus Interrupt Enable bit, which enables the Master on Bus
interrupt.

Value Description
0 The Master on Bus interrupt is disabled.
1 The Master on Bus interrupt is enabled.

33.10.6 Interrupt Flag Status and Clear

Name:  INTFLAG
Offset:  0x18 [ID-00001bb3]
Reset:  0x00
Property:
 

-

Bit 7 6 5 4 3 2 1 0  
 ERROR      SB MB  

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

Bit 7 – ERROR: Error
This flag is cleared by writing '1' to it.

This bit is set when any error is detected. Errors that will set this flag have corresponding status bits in the
STATUS register. These status bits are LENERR, SEXTTOUT, MEXTTOUT, LOWTOUT, ARBLOST, and
BUSERR.

 SAM C20/C21

© 2017 Microchip Technology Inc.  Datasheet Complete DS60001479B-page 595



Name:  RXF1S
Offset:  0xB4 [ID-0000a4bb]
Reset:  0x00000000
Property:
 

Read-only

Bit 31 30 29 28 27 26 25 24  
 DMS[1:0]     RF1L F1F  

Access R R R R  
Reset 0 0 0 0  

Bit 23 22 21 20 19 18 17 16  
   F1PI[5:0]  

Access R R R R R R  
Reset 0 0 0 0 0 0  

Bit 15 14 13 12 11 10 9 8  
   F1GI[5:0]  

Access R R R R R R  
Reset 0 0 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
  F1FL[6:0]  

Access R R R R R R R  
Reset 0 0 0 0 0 0 0  

Bits 31:30 – DMS[1:0]: Debug Message Status
This field defines the debug message status.

Value Name Description
0x0 IDLE Idle state, wait for reception of debug messages, DMA request is cleared.
0x1 DBGA Debug message A received.
0x2 DBGB Debug message A, B received.
0x3 DBGC Debug message A, B, C received, DMA request is set.

Bit 25 – RF1L: Rx FIFO 1 Message Lost
This bit is a copy of interrupt flag IR.RF1L. When IR.RF1L is reset, this bit is also reset.

Overwriting the oldest message when RXF1C.F0OM = ‘1’ will not set this flag.

Value Description
0 No Rx FIFO 1 message lost.
1 Rx FIFO 1 message lost, also set after write attempt to Rx FIFO 1 of size zero.

Bit 24 – F1F: Rx FIFO 1 Full

Value Description
0 Rx FIFO 1 not full.
1 Rx FIFO 1 full.

Bits 21:16 – F1PI[5:0]: Rx FIFO 1 Put Index
Rx FIFO 1 write index pointer, range 0 to 63.
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Figure 36-8. Dual-Slope Critical Pulse Width Modulation (N=CC_NUM)
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Output Polarity
The polarity (WAVE.POLx) is available in all waveform output generation. In single-slope and dual-slope
PWM operation, it is possible to invert the pulse edge alignment individually on start or end of a PWM
cycle for each compare channels. The table below shows the waveform output set/clear conditions,
depending on the settings of timer/counter, direction, and polarity.

Table 36-3. Waveform Generation Set/Clear Conditions

Waveform Generation
operation

DIR POLx Waveform Generation Output Update

Set Clear

Single-Slope PWM 0 0 Timer/counter matches TOP Timer/counter matches CCx

1 Timer/counter matches CC Timer/counter matches TOP

1 0 Timer/counter matches CC Timer/counter matches ZERO

1 Timer/counter matches ZERO Timer/counter matches CC

Dual-Slope PWM x 0 Timer/counter matches CC
when counting up

Timer/counter matches CC
when counting down

1 Timer/counter matches CC
when counting down

Timer/counter matches CC
when counting up

In Normal and Match Frequency, the WAVE.POLx value represents the initial state of the waveform
output.

36.6.2.6 Double Buffering
The Pattern (PATT), Waveform (WAVE), Period (PER) and Compare Channels (CCx) registers are all
double buffered. Each buffer register has a buffer valid (PATTBUFV, WAVEBUFV, PERBUFV or
CCBUFVx) bit in the STATUS register, which indicates that the buffer register contains a valid value that
can be copied into the corresponding register. .

When the buffer valid flag bit in the STATUS register is '1' and the Lock Update bit in the CTRLB register
is set to '0', (writing CTRLBCLR.LUPD to '1'), double buffering is enabled: the data from buffer registers
will be copied into the corresponding register under hardware UPDATE conditions, then the buffer valid
flags bit in the STATUS register are automatically cleared by hardware.
Note:  Software update command (CTRLBSET.CMD=0x3) act independently of LUPD value.

A compare register is double buffered as in the following figure.
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Bit 31 30 29 28 27 26 25 24  
     MCEOx MCEOx MCEOx MCEOx  

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

Bit 23 22 21 20 19 18 17 16  
     MCEIx MCEIx MCEIx MCEIx  

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

Bit 15 14 13 12 11 10 9 8  
 TCEIx TCEIx TCINVx TCINVx  CNTEO TRGEO OVFEO  

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

Bit 7 6 5 4 3 2 1 0  
 CNTSEL[1:0] EVACT1[2:0] EVACT0[2:0]  

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 27,26,25,24 – MCEOx: Match or Capture Channel x Event Output Enable
These bits control if the Match/capture event on channel x is enabled and will be generated for every
match or capture.

Value Description
0 Match/capture x event is disabled and will not be generated.
1 Match/capture x event is enabled and will be generated for every compare/capture on

channel x.

Bits 19,18,17,16 – MCEIx: Match or Capture Channel x Event Input Enable
These bits indicate if the Match/capture x incoming event is enabled

These bits are used to enable match or capture input events to the CCx channel of TCC.

Value Description
0 Incoming events are disabled.
1 Incoming events are enabled.

Bits 15,14 – TCEIx: Timer/Counter Event Input x Enable
This bit is used to enable input event x to the TCC.

Value Description
0 Incoming event x is disabled.
1 Incoming event x is enabled.

Bits 13,12 – TCINVx: Timer/Counter Event x Invert Enable
This bit inverts the event x input.

Value Description
0 Input event source x is not inverted.
1 Input event source x is inverted.
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• The negative input is selected by the Negative Input MUX Select bit group in the Comparator
Control register (COMPCTRLx.MUXNEG)

In the case of using an external I/O pin, the selected pin must be configured for analog use in the PORT
Controller by disabling the digital input and output. The switching of the analog input multiplexers is
controlled to minimize crosstalk between the channels. The input selection must be changed only while
the individual comparator is disabled.

Note:  For internal use of the comparison results by the CCL, this bit must be 0x1 or 0x2.

40.6.4 Window Operation
Each comparator pair can be configured to work together in window mode. In this mode, a voltage range
is defined, and the comparators give information about whether an input signal is within this range or not.
Window mode is enabled by the Window Enable x bit in the Window Control register (WINCTRL.WENx).
Both comparators in a pair must have the same measurement mode setting in their respective
Comparator Control Registers (COMPCTRLx.SINGLE).

To physically configure the pair of comparators for window mode, the same I/O pin must be chosen as
positive input for each comparator, providing a shared input signal. The negative inputs define the range
for the window. In Figure 40-5, COMP0 defines the upper limit and COMP1 defines the lower limit of the
window, as shown but the window will also work in the opposite configuration with COMP0 lower and
COMP1 higher. The current state of the window function is available in the Window x State bit group of
the Status register (STATUS.WSTATEx).

Window mode can be configured to generate interrupts when the input voltage changes to below the
window, when the input voltage changes to above the window, when the input voltage changes into the
window or when the input voltage changes outside the window. The interrupt selections are set by the
Window Interrupt Selection bit field in the Window Control register (WINCTRL.WINTSEL). Events are
generated using the inside/outside state of the window, regardless of whether the interrupt is enabled or
not. Note that the individual comparator outputs, interrupts and events continue to function normally
during window mode.

When the comparators are configured for window mode and single-shot mode, measurements are
performed simultaneously on both comparators. Writing '1' to either Start Comparison bit in the Control B
register (CTRLB.STARTx) will start a measurement. Likewise either peripheral event can start a
measurement.
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