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SAM L10/L11 Family

PAC - Peripheral Access Controller

15.7.5 AHB Slave Bus Interrupt Flag Status and Clear
Name: INTFLAGAHB
Offset: 0x10
Reset: 0x000000
Property: Secure
This flag is cleared by writing a '1' to the flag.
This flag is set when an access error is detected by the SLAVE n, and will generate an interrupt request if
INTENCLR/SET.ERR is '1'.
Writing a '0' to this bit has no effect.
Writing a '1' to this bit will clear the corresponding INTFLAGAHB interrupt flag.
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 1 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
BROM HSRAMDSU | HSRAMDMAC | HSRAMCPU HPB2 HPB1 HPBO FLASH
Access  RW/-/RW RW/-/RW RW/-/RW RW/-/RW RW/-/RW RW/-/RW RW/-/RW RW/-IRW
Reset 0 0 0 0 0 0 0 0

Bit 7 — BROM Interrupt Flag for Boot ROM

Bit 6 - HSRAMDSU Interrupt Flag for SLAVE HS SRAM Port 2 - DSU Access

Bit 5 — HSRAMDMAC Interrupt Flag for SLAVE HS SRAM Port 1 - DMAC Access
Bit 4 —- HSRAMCPU Interrupt Flag for SLAVE HS SRAM Port 0 - CPU Access

Bit 3 — HPB2 Interrupt Flag for SLAVE AHB-APB Bridge C

Bit 2 - HPB1 Interrupt Flag for SLAVE AHB-APB Bridge B

Bit 1 — HPBO Interrupt Flag for SLAVE AHB-APB Bridge A

Bit 0 — FLASH Interrupt Flag for SLAVE FLASH
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2459

24.6

24.6.1

24.6.2

SAM L10/L11 Family
OSC32KCTRL - 32KHz Oscillators Controller

Analog Connections

The external 32.768kHz crystal must be connected between the XIN32 and XOUT32 pins, along with any
required load capacitors. For details on recommended oscillator characteristics and capacitor load, refer
to the related links.

Functional Description

Principle of Operation
XOSC32K 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.

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, which can only be used by the RTC. This clock output 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:
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24.7
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24.8

SAM L10/L11 Family
OSC32KCTRL - 32KHz Oscillators Controller

Register Summary

INTENCLR

INTENSET

INTFLAG

STATUS

RTCCTRL

Reserved

XOSC32K

CFDCTRL
EVCTRL

Reserved

OSCULP32K

15:8
23:16
31:24

7:0

15:8
23:16
31:24

7:0

15:8
23:16
31:24

7:0

15:8
23:16
31:24

7:0

7:0
15:8
7:0
7:0

7:0

15:8
23:16
31:24

ULP32KSW

ONDEMAND | RUNSTDBY EN1K
WRTLOCK

ULP32KSW
WRTLOCK

Register Description

CLKSW

EN32K

CLKFAIL

CLKFAIL

CLKFAIL

CLKFAIL

XTALEN

CFDPRESC

CALIB[4:0]

XOSC32KRD
Y

XOSC32KRD
Y

XOSC32KRD
Y

XOSC32KRD
Y

RTCSEL[2:0]

ENABLE

STARTUP[2:0]
SWBACK CFDEN
CFDEO

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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SAM L10/L11 Family
RTC - Real-Time Counter

*  Active Layer Protection: A mismatch of an internal RTC signal routed between INn and OUTn pins
will be detected and the tamper interrupt flag (INTFLAG.TAMPER) will be set. The RTC value will
be captured in the TIMESTAMP register.

In order to determine which tamper source caused a tamper event, the Tamper ID register (TAMPID)
provides the detection status of each tamper channel. These bits remain active until cleared by software.

A single interrupt request (TAMPER) is available for all tamper channels.

The RTC also supports an input event (TAMPEVT) for generating a tamper condition within the Event
System. The tamper input event is enabled by the Tamper Input Event Enable bit in the Event Control
register (EVCTRL.TAMPEVEI).

Up to four polarity external inputs (INn) can be used for tamper detection. The polarity for each input is
selected with the Tamper Level bits in the Tamper Control register (TAMPCTRL.TAMPLVLnN).

Separate debouncers are embedded for each external input. The debouncer for each input is enabled/
disabled with the Debounce Enable bits in the Tamper Control register (TAMPCTRL.DEBNCnh). The
debouncer configuration is fixed for all inputs as set by the Control B register (CTRLB). The debouncing
period duration is configurable using the Debounce Frequency field in the Control B register
(CTRLB.DEBF). The period is set for all debouncers (i.e., the duration cannot be adjusted separately for
each debouncer).

When TAMPCTRL.DEBNCn = 0, INn is detected asynchronously. See Figure 27-6 for an example.

When TAMPCTRL.DEBNCn = 1, the detection time depends on whether the debouncer operates
synchronously or asynchronously, and whether majority detection is enabled or not. Refer to the table
below for more details. Synchronous versus asynchronous stability debouncing is configured by the
Debounce Asynchronous Enable bit in the Control B register (CTRLB.DEBASYNC):
*  Synchronous (CTRLB.DEBASYNC = 0): INn is synchronized in two CLK_RTC periods and then
must remain stable for four CLK_RTC_DEB periods before a valid detection occurs. See Figure
27-7 for an example.
* Asynchronous (CTRLB.DEBASYNC = 1): The first edge on INn is detected. Further detection is
blanked until INn remains stable for four CLK_RTC_DEB periods. See Figure 27-8 for an example.

Maijority debouncing is configured by the Debounce Majority Enable bit in the Control B register
(CTRLB.DEBMAJ). INn must be valid for two out of three CLK_RTC_DEB periods. See Figure 27-9 for an
example.

Table 27-3. Debouncer Configuration

TAMPCTRL. |CTRLB. CTRLB. Description
DEBNCn DEBMAJ DEBASYNC

Detect edge on INn with no debouncing. Every edge
detected is immediately triggered.

1 0 0 Detect edge on INn with synchronous stability
debouncing. Edge detected is only triggered when INn
is stable for 4 consecutive CLK_RTC_DEB periods.

1 0 1 Detect edge on INn with asynchronous stability
debouncing. First detected edge is triggered
immediately. All subsequent detected edges are
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27.8.6

Access
Reset

Access
Reset

SAM L10/L11 Family
RTC - Real-Time Counter

Interrupt Flag Status and Clear in COUNT32 mode (CTRLA.MODE=0)

Name: INTFLAG
Offset: 0x0C
Reset: 0x0000
Property: -
15 14 13 12 1 10 9 8
OVF TAMPER CMPO
R/W R/W R/W
0 0 0
7 6 5 4 3 2 1 0
PER7 PER6 PER5 PER4 PER3 PER2 PER1 PERO
R/W R/W R/W R/W R/W R/W RIW R/W
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 14 —- TAMPER Tamper event

This flag is set after a damper condition occurs, and an interrupt request will be generated if

INTENCLR.TAMPER/INTENSET.TAMPER is '1'. Writing a '0' to this bit has no effect. Writing a '1' to this
bit clears the Tamper 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.COMPO is one.

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

Writing a '1' to this bit clears the Compare 0 interrupt flag.
Bits 0, 1, 2, 3, 4, 5, 6, 7 — 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.PERnN 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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SAM L10/L11 Family
DMAC - Direct Memory Access Controller

28.10.2 Block Transfer Count

Name: BTCNT
Offset: 0x02
Property: -

The BTCNT register offset is relative to (BASEADDR or WRBADDR) + Channel Number * 0x10

Bit 15 14 13 12 1 10 9 8
| BTCNT[15:8]

Access
Reset

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

Access
Reset

Bits 15:0 — BTCNT[15:0] Block Transfer Count
This bit group holds the 16-bit block transfer count.

During a transfer, the internal counter value is decremented by one after each beat transfer. The internal
counter is written to the corresponding write-back memory section for the DMA channel when the DMA
channel loses priority, is suspended or gets disabled. The DMA channel can be disabled by a complete
transfer, a transfer error or by software.
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SAM L10/L11 Family

EIC — External Interrupt Controller

29.8.6 Interrupt Enable Clear

Name: INTENCLR
Offset: 0x0C
Reset: 0x00000000

Property: PAC Write-Protection, Mix-Secure

Important: For SAM L11 Non-Secure accesses, read and write accesses (RW*) are allowed
only if the external interrupt x (EXTINTX) is set as Non-Secure in the NONSEC register
(NONSEC.EXTINTX bit).

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 register (INTENSET).

Bit 31 30 29 28 27 26 25 24
[ wscrk | | | | | |
Access RW/RW/RW
Reset 0
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
EXTINT[7:0]
Access RW/RW*RW RW/RW*RW RW/RW*RW RW/RW*RW RW/RW*RW RW/RW*RW RW/RW*RW RW/RW*RW
Reset 0 0 0 0 0 0 0 0

Bit 31 — NSCHK Non-secure Check Interrupt Enable
Writing a '0' to this bit has no effect.
Writing a '1' to this bit will clear the NSCHK Interrupt Enable bit.

Bits 7:0 — EXTINT[7:0] External Interrupt Enable
The bit x of EXTINT enables the interrupt associated with the EXTINTXx pin.

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

Value Description

0 The external interrupt x is disabled.
1 The external interrupt x is enabled.
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31.6.2.5

31.6.2.6

SAM L10/L11 Family
TRAM - TrustRAM

byte access and 16-bit half-word access are supported in this mode. 32-bit word write accesses are
ignored and 32-bit word read accesses return 0.

The TRAM executes the following protocols:

*  When the CPU writes to the security RAM, the data and its bitwise invert are stored into the RAM.

*  When the CPU reads from the security RAM, both the data and its bitwise invert are retrieved from
the RAM. If the TRAM cannot verify that both values complement each other, a bus error is
returned.

Data Remanence Prevention

Data remanence prevention bit (CTRLA.DRP) must be configured before CTRLA.ENABLE is set. This
setting cannot be changed while the module is enabled. When this feature is enabled, the RTC Periodic
Interval Daily Event (RTC_PERD) will trigger the automated data remanence routine. An internal counter
will count from 0 to 63 and serves as the address access bus to the security RAM. For every address
iteration, the TRAM reads the word data from the security RAM, inverts the value and writes back to the
same address. To prevent linear access to the security RAM, the remanence address value is scrambled
using the same protocols as a CPU address scramble. After remanence has updated all address
locations, the routine will end by toggling the RAM inversion status bit (STATUS.RAMINV). See figure.

Data remanence is a low-priority routine. If the CPU attempts to access the security RAM while
remanence is active, the routine is temporarily paused until the CPU access is completed. If a tamper full
erase event is detected, the remanence routine is aborted and the internal address counter will reset to 0.

Figure 31-2. Remanence Routine

UPDATE
RAMINV DSCKEY

'

ADDRESS ADDRESS
COUNT 0-63 SCRAMBLE
4
Pause Count <:>
Increment
ZY

Disable
Remanence
Transaction

EVENT

v

DATA
INVERSION

(il

Remanence TRAM
Routine

Active CPU
Transaction

SILENT
APB <:> SCRAMBLE | AtcEss INVERT <:>

CPU Security
Routine

Tamper Full Erase

Tamper full erase bit (CTRLA.TAMPERS) must be configured before CTRLA.ENABLE is set. This setting
cannot be changed while the module is enabled. When this feature is enabled, the RTC Tamper Event
(RTC_TAMPER) will trigger the full erase equivalent to a TRAM software reset and the reset of the Data
Scramble Key (DSCC.DSCKEY) register. All TRAM registers are reverted to the default reset value. Data
inside the security RAM is written to ‘0’ for all address locations.
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SAM L10/L11 Family
SERCOM USART - SERCOM Synchronous and Asyn...

35.8.10 Synchronization Busy

Name: SYNCBUSY
Offset: 0x1C

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
Access
Reset
Bit 7 6 5 4 3 2 1 0
RXERRCNT CTRLB ENABLE SWRST
Access R R R R
Reset 0 0 0 0

Bit 3 — RXERRCNT Receive Error Count Synchronization Busy
The RXERRCNT register is automatically synchronized to the APB domain upon error. When returning
from sleep, this bit will be raised until the new value is available to be read.

Value Description

0 RXERRCNT synchronization is not busy.
1 RXERRCNT synchronization is busy.

Bit 2 - CTRLB CTRLB Synchronization Busy

Writing to the CTRLB register when the SERCOM is enabled requires synchronization. When writing to
CTRLB the SYNCBUSY.CTRLB bit will be set until synchronization is complete. If CTRLB is written while
SYNCBUSY.CTRLB is asserted, an APB error will be generated.

Value Description

0 CTRLB synchronization is not busy.
1 CTRLB synchronization is busy.

Bit 1 — ENABLE SERCOM Enable Synchronization Busy
Enabling and disabling the SERCOM (CTRLA.ENABLE) requires synchronization. When written, the
SYNCBUSY.ENABLE bit will be set until synchronization is complete.
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SAM L10/L11 Family

SERCOM SPI — SERCOM Serial Peripheral Interface

36.8.7 Status

Name: STATUS
Offset: 0x1A
Reset: 0x0000
Property: -—
Bit 15 14 13 12 1 10 9 8
Access
Reset
Bit 7 6 5 4 3 2 1 0
BUFOVF
Access R/W
Reset 0

Bit 2 — BUFOVF Buffer Overflow
Reading this bit before reading DATA will indicate the error status of the next character to be read.

This bit is cleared by writing '1' to the bit or by disabling the receiver.

This bit is set when a buffer overflow condition is detected. See also CTRLA.IBON for overflow handling.

When set, the corresponding RxDATA will be zero.

Writing '0' to this bit has no effect.

Writing '1' to this bit will clear it.

Value Description

No Buffer Overflow has occurred.

0
1

A Buffer Overflow has occurred.

© 2018 Microchip Technology Inc.

Datasheet DS60001513B-page 805



SAM L10/L11 Family
SERCOM I2C — SERCOM Inter-Integrated Circ...

Figure 37-9. 10-bit Address Transmission for a Read Transaction
MB INTERRUPT

S [11110 addr[9:8] | W | A addr{7:0] A % s

This implies the following procedure for a 10-bit read operation:

1. Write the 10-bit address to ADDR.ADDR[10:1]. ADDR.TENBITEN must be '1', the direction bit
(ADDR.ADDR][0]) must be '0' (can be written simultaneously with ADDR).

2. Once the Master on Bus interrupt is asserted, Write ADDRJ[7:0] register to 11110 address[9:8]
1'. ADDR.TENBITEN must be cleared (can be written simultaneously with ADDR).

3. Proceed to transmit data.

-

11110 addr[9:8] | R | A

37.6.2.5 I2C Slave Operation
The I2C slave is byte-oriented and interrupt-based. The number of interrupts generated is kept at a
minimum by automatic handling of most events. The software driver complexity and code size are
reduced by auto-triggering of operations, and a special smart mode, which can be enabled by the Smart
Mode Enable bit in the Control A register (CTRLA.SMEN).

The I2C slave has two interrupt strategies.

When SCL Stretch Mode bit (CTRLA.SCLSM) is '0', SCL is stretched before or after the acknowledge bit.
In this mode, the 12C slave operates according to 12C Slave Behavioral Diagram (SCLSM=0). The circles
labelled "Sn" (S1, S2..) indicate the nodes the bus logic can jump to, based on software or hardware
interaction.

This diagram is used as reference for the description of the I2C slave operation throughout the document.
Figure 37-10. I2C Slave Behavioral Diagram (SCLSM=0)

AMATCH INTERRUPT DRDY INTERRUPT

P2
G)— & EipeC) ()
E ‘ ADDRESS n W A T DATA

PREC INTERRUPT
@1

I, Interrupton STOP _ _
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Software interaction

|
| 1
| <§> |
| 1
| |
| |
) The master provides data I
| on the bus !
! 1
! 1
n :
! 1

Addressed slave provides
data on the bus
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SAM L10/L11 Family

TC — Timer/Counter

38.7.1.8 Status

Name: STATUS

Offset: 0x0B

Reset: 0x01

Property: Read-Synchronized

Bit 7 6 5 4 3 2 1 0
CCBUFVx PERBUFV SLAVE STOP

Access R/W R/W R R

Reset 0 0 0 1

Bit 4 — CCBUFVx Channel x Compare or Capture Buffer Valid
For a compare channel x, the bit x is set when a new value is written to the corresponding CCBUFx
register.

The bit x is cleared by writing a '1' to it when CTRLB.LUPD is set, or it is cleared automatically by
hardware on UPDATE condition.

For a capture channel x, the bit x is set when a valid capture value is stored in the CCBUFx register. The
bit x is cleared automatically when the CCx register is read.

Bit 3 - PERBUFV Period Buffer Valid

This bit is set when a new value is written to the PERBUF register. The bit is cleared by writing '1' to the
corresponding location when CTRLB.LUPD is set, or automatically cleared by hardware on UPDATE
condition. This bit is available only in 8-bit mode and will always read zero in 16- and 32-bit modes.

Bit 1 — SLAVE Slave Status Flag
This bit is only available in 32-bit mode on the slave TC (i.e., TC1 and/or TC3). The bit is set when the
associated master TC (TCO and TC2, respectively) is set to run in 32-bit mode.

Bit 0 —- STOP Stop Status Flag
This bit is set when the TC is disabled, on a Stop command, or on an overflow/underflow condition when
the One-Shot bit in the Control B Set register (CTRLBSET.ONESHOT) is '1".

Value Description

0 Counter is running.
1 Counter is stopped.
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SAM L10/L11 Family

TC — Timer/Counter

38.7.3.4

Bit

Access
Reset

Bit

Access
Reset

Event Control
Name: EVCTRL
Offset: 0x06
Reset: 0x0000
Property: PAC Write-Protection, Enable-Protected
15 14 13 12 11 10 9 8
MCEOx MCEOx OVFEO
R/W R/W R/W
0 0 0
7 6 5 4 3 2 1 0
TCEI TCINV EVACT[2:0]
R/W R/W R/W R/W R/W
0 0 0 0 0

Bits 13,12 —- MCEOx Match or Capture Channel x Event Output Enable [x = 1..0]
These bits enable the generation of an event for every match or capture on channel x.

Value Description

0 Match/Capture event on channel x is disabled and will not be generated.

1 Match/Capture event on channel x is enabled and will be generated for every compare/
capture.

Bit 8 - OVFEO Overflow/Underflow Event Output Enable
This bit enables the Overflow/Underflow event. When enabled, an event will be generated when the
counter overflows/underflows.

0 Overflow/Underflow event is disabled and will not be generated.
1 Overflow/Underflow event is enabled and will be generated for every counter overflow/
underflow.

Bit 5 — TCEI TC Event Enable
This bit is used to enable asynchronous input events to the TC.

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

Bit 4 — TCINV TC Inverted Event Input Polarity
This bit inverts the asynchronous input event source.

Value Description
0 Input event source is not inverted.
1 Input event source is inverted.

Bits 2:0 — EVACT[2:0] Event Action
These bits define the event action the TC will perform on an event.

© 2018 Microchip Technology Inc. Datasheet DS60001513B-page 949



38.7.3.5

SAM L10/L11 Family

TC — Timer/Counter

Interrupt Enable Clear
Name: INTENCLR
Offset: 0x08
Reset: 0x00

Property: PAC Write-Protection

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 register (INTENSET).

Bit 7 6 5 4 3 2 1 0
| | | | MCx | | | ERR OVF
Access R/W R/W R/W
Reset 0 0 0

Bit 4 — MCx Match or Capture Channel x Interrupt Enable
Writing a '0' to these bits has no effect.

Writing a '1' to MCx will clear the corresponding Match or Capture Channel x Interrupt Enable bit, which
disables the Match or Capture Channel x interrupt.

Value Description

0 The Match or Capture Channel x interrupt is disabled.
1 The Match or Capture Channel x interrupt is enabled.

Bit 1 — ERR Error Interrupt Disable
Writing a '0' to this bit has no effect.

Writing a '1' to this bit will clear the Error Interrupt Enable bit, which disables the Error interrupt.

Value Description

0 The Error interrupt is disabled.
1 The Error interrupt is enabled.

Bit 0 — OVF Overflow Interrupt Disable
Writing a '0' to this bit has no effect.

Writing a '1' to this bit will clear the Overflow Interrupt Enable bit, which disables the Overflow interrupt
request.

Value Description

0 The Overflow interrupt is disabled.
1 The Overflow interrupt is enabled.
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SAM L10/L11 Family
ADC - Analog-to-Digital Converter

41.8.2 ControlB

Name: CTRLB
Offset: 0x01
Reset: 0x00

Property: PAC Write-Protection, Enable-Protected

Bit 7 6 5 4 3 2 1 0
PRESCALER[2:0]
Access R/W R/W R/W
Reset 0 0 0

Bits 2:0 —- PRESCALER[2:0] Prescaler Configuration
This field defines the ADC clock relative to the peripheral clock.

Value Name Description

0x0 DIV2 Peripheral clock divided by 2
0x1 DIV4 Peripheral clock divided by 4
0x2 DIV8 Peripheral clock divided by 8
0x3 DIV16 Peripheral clock divided by 16
Ox4 DIV32 Peripheral clock divided by 32
0x5 DIV64 Peripheral clock divided by 64
0x6 DIvV128 Peripheral clock divided by 128
0x7 DIV256 Peripheral clock divided by 256
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SAM L10/L11 Family
ADC - Analog-to-Digital Converter

41.8.18 Debug Control

Name: DBGCTRL
Offset: 0x1C
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.

This bit controls the functionality when the CPU is halted by an external debugger.

This bit should be written only while a conversion is not ongoing.

Value Description

0 The ADC is halted when the CPU is halted by an external debugger.
1 The ADC continues normal operation when the CPU is halted by an external debugger.
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42.7

0x00
0x01

0x02

0x04
0x05
0x06
0x07
0x08
0x09
Ox0A
0x0B
0x0C
0x0D
Ox0E

0xOF

0x10

0x14

0x18

Ox1F

0x20

42.8

SAM L10/L11 Family

AC - Analog Comparators

Register Summary

= T ==Y R R R R R
7:0

CTRLA ENABLE SWRST
CTRLB 7:0 STARTX STARTX
7:0 WINEOO COMPEOx &= COMPEOXx
EVCTRL
15:8 INVEIx INVEIx COMPEIx COMPEIx
INTENCLR 7:0 WINO COMPx COMPx
INTENSET 7:0 WINO COMPx COMPx
INTFLAG 7:0 WINO COMPx COMPx
STATUSA 7:0 WSTATEO[1:0] STATEX STATEX
STATUSB 7:0 READYx READYx
DBGCTRL 7:0 DBGRUN
WINCTRL 7:0 WINTSELO[1:0] WENO
Reserved
SCALERO 7:0 VALUE[5:0]
SCALER1 7:0 VALUE[5:0]
Reserved
7:0 RUNSTDBY INTSEL[1:0] SINGLE ENABLE
15:8 SWAP MUXPOSJ[2:0] MUXNEG[2:0]
COMPCTRLO
23:16 HYST[1:0] HYSTEN SPEEDI[1:0]
31:24 OUT[1:0] FLEN[2:0]
7:0 RUNSTDBY INTSEL[1:0] SINGLE ENABLE
15:8 SWAP MUXPOSJ[2:0] MUXNEG[2:0]
COMPCTRL1
23:16 HYST[1:0] HYSTEN SPEEDI[1:0]
31:24 OUT[1:0] FLEN[2:0]
Reserved
7:0 COMPCTRLXx COMPCTRLx WINCTRL ENABLE SWRST
15:8
SYNCBUSY
23:16
31:24

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 are optionally write-protected by the Peripheral Access Controller (PAC). Optional PAC
write-protection is denoted by the "PAC Write-Protection" property in each individual register description.
For details, refer to Register Access Protection.
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SAM L10/L11 Family
PTC - Peripheral Touch Controller

45.3 Block Diagram
Figure 45-1. PTC Block Diagram Mutual Capacitance
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Note: For SAM L10/L11 the Rg = 100 KQ.
Figure 45-2. PTC Block Diagram Self Capacitance
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46.11.3 Brown-Out Detectors (BOD) Characteristics
Table 46-20. BOD33 Characteristics (BOD33.VREFSEL = 0)

SAM L10/L11 Family

Electrical Characteristics

Figure 46-1. BOD Reset Behavior at Startup and Default Levels
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threshold level a3 lEveEL=7 170 1.72 1.74
BOD33.LEVEL=39 279 2.84 2.89
BOD33.LEVEL =48 3.12 3.18 3.20
Viop. / BOD33low  BOD33.LEVEL=6  1.61 1.64 1.65 Vv
Voo threshold level a3 lEvEL=7 165 1.67 1.68
BOD33.LEVEL=39 274 278 2.80
BOD33.LEVEL =48  3.04 3.09 3.11
- Step size - - 34 - mV
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SAM L10/L11 Family

125°C Electrical Characteristics

47. 125°C Electrical Characteristics

This section provides an overview of the SAM L10 and SAM L11 electrical characteristics, which are
specific for devices running up to 125°C.

471 Disclaimer

All typical values are measured at T = 25°C unless otherwise specified. All minimum and maximum
values are valid across operating temperature and voltage unless otherwise specified.

47.2 General Operating Ratings

The device must operate within the ratings listed in the following table for all other electrical
characteristics and typical characteristics of the device to be valid.

Table 47-1. General Operating Conditions

Vbbio
VbpanA
Ta

T

IO Supply Voltage 1.62 3.63

Analog supply voltage 1.62 3.3 3.63 V
Temperature range -40 25 125 °C
Junction temperature - - 145 °C

47.3 Power Consumption

The values in this section are measured values of power consumption under the following conditions,
except where noted:

*  Operating Conditions

VDDIO =3.3Vor 1.8V

CPU is running on Flash with required Wait states, as recommended in the NVM
Characteristics section.

Low power cache is enabled
BOD33 is disabled
I/Os are configured with digital input trigger disabled (default Reset configuration)

« Oscillators

XOSC (crystal oscillator) stopped

XOSC32K (32.768 kHz crystal oscillator) running with external 32.768 kHz crystal

When in active PL2 mode on FDPLL96M at 32 MHZ, DPLL is using XOSC32K as reference
clock and running at 32 MHz

When in Active mode on DFLLULP, the DFLLULP is configured in Closed Loop mode using
XOSC32K as reference clock and MCLK.CTRLA.CKSEL =1
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