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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4F

32-Bit Single-Core

120MHz

EBI/EMI, 12C, IrDA, LINbus, MMC/SD, QSPI, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, 125, POR, PWM
81

512KB (512K x 8)

FLASH

192K x 8

1.71V ~ 3.63V

A/D 28x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

100-TQFP

100-TQFP (14x14)
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SAMD5x/E5x Family Data Sheet
MCLK — Main Clock

15.8.9 APBB Mask
Name: APBBMASK
Offset: 0x18
Reset: 0x00018056
Property: PAC Write-Protection
Bit 31 30 29 28 27 26 25 24
Access
Reset
Bit 23 22 21 20 19 18 17 16
RAMECC
Access R/W
Reset 1
Bit 15 14 13 12 11 10 9 8
TCn3 TCn2 TCCn1 TCCnO SERCOM3 SERCOM2
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
EVSYS PORT NVMCTRL DSU USB
Access R/W R/W R/W R/W R/W
Reset 0 1 1 1 0

Bit 16 - RAMECC RAMECC APBB Clock Enable

Value Description

0 The APBB clock for the RAMECC is stopped.
1 The APBB clock for the RAMECC is enabled.

Bits 13,14 — TCn TCn APBB Clock Enable

Value Description

0 The APBB clock for the TCn is stopped.
1 The APBB clock for the TCn is enabled.

Bits 11,12 - TCCn TCCn APBB Clock Enable

Value Description

0 The APBB clock for the TCCn is stopped.
1 The APBB clock for the TCCn is enabled.

Bits 9, 10 - SERCOM SERCOMnN APBB Clock Enable
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SAMD5x/E5x Family Data Sheet
MCLK - Main Clock

Bit 9 — AES AES APBC Mask Clock Enable

Value Description
0 The APBC clock for the AES is stopped.
1 The APBC clock for the AES is enabled.

Bit 8 — AC AC APBC Mask Clock Enable

Value Description
0 The APBC clock for the AC is stopped.
1 The APBC clock for the AC is enabled.

Bit 7 — PDEC PDEC APBC Mask Clock Enable

Value Description
0 The APBC clock for the PDEC is stopped.
1 The APBC clock for the PDEC is enabled.

Bits 5,6 — TCn TCn APBC Mask Clock Enable

Value Description
0 The APBC clock for the TCn is stopped.
1 The APBC clock for the TCn is enabled.

Bits 3,4 — TCCn TCCn APBC Mask Clock Enable

Value Description
0 The APBC clock for the TCCn is stopped.
1 The APBC clock for the TCCn is enabled.

Bit 2 - GMAC GMAC APBC Mask Clock Enable

Value Description
0 The APBC clock for the GMAC is stopped.
1 The APBC clock for the GMAC is enabled.
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20.6.7

20.6.8
20.6.8.1

20.6.8.2

SAMD5x/E5x Family Data Sheet
WDT - Watchdog Timer

Synchronization
Due to asynchronicity between the main clock domain and the peripheral clock domains, some registers
need to be synchronized when written or read.

The following registers are synchronized when written:

*  Enable bitin Control A register (CTRLA.ENABLE)

*  Window Enable bit in Control A register (CTRLA.WEN)

*  Always-On bit in control Control A (CTRLA.ALWAYSON)
*  Watchdog Clear register (CLEAR)

Required write-synchronization is denoted by the "Write-Synchronized" property in the register
description.

Required read-synchronization is denoted by the "Read-Synchronized" property in the register
description.

Additional Features

Always-On Mode

The Always-On mode is enabled by setting the Always-On bit in the Control A register
(CTRLA.ALWAYSON=1). When the Always-On mode is enabled, the WDT runs continuously, regardless
of the state of CTRLA.ENABLE. Once written, the Always-On bit can only be cleared by a power-on
reset. The Configuration (CONFIG) and Early Warning Control (EWCTRL) registers are read-only
registers while the CTRLA.ALWAYSON bit is set. Thus, the time period configuration bits (CONFIG.PER,
CONFIG.WINDOW, EWCTRL.EWOFFSET) of the WDT cannot be changed.

Enabling or disabling Window mode operation by writing the Window Enable bit (CTRLA.WEN) is allowed
while in Always-On mode, but note that CONFIG.PER cannot be changed.

The Interrupt Clear and Interrupt Set registers are accessible in the Always-On mode. The Early Warning
interrupt can still be enabled or disabled while in the Always-On mode, but note that
EWCTRL.EWOFFSET cannot be changed.

Table WDT Operating Modes With Always-On shows the operation of the WDT for
CTRLA.ALWAYSON=1.

Table 20-2. WDT Operating Modes With Always-On

0 0 Always-on and normal mode
0 1 Always-on and normal mode with Early Warning interrupt
1 0 Always-on and window mode
1 1 Always-on and window mode with Early Warning interrupt

Early Warning
The Early Warning interrupt notifies that the WDT is approaching its time-out condition. The Early
Warning interrupt behaves differently in Normal mode and in Window mode.

In Normal mode, the Early Warning interrupt generation is defined by the Early Warning Offset in the
Early Warning Control register (EWCTRL.EWOFFSET). The Early Warning Offset bits define the number
of CLK_WDT_OSC clocks before the interrupt is generated, relative to the start of the watchdog time-out
period.
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SAMDS5x/E5x Family Data Sheet

GMAC - Ethernet MAC

24.9.55 GMAC Late Collisions Register

Name: LC
Offset: 0x144
Reset: 0x00000000
Property: Read-Only
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
LCOL[9:8]
Access R
Reset 0 0
Bit 7 6 5 4 3 2 1 0
LCOLJ[7:0]
Access R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bits 9:0 — LCOL[9:0] Late Collisions

This register counts the number of late collisions occurring after the slot time (512 bits) has expired. In
10/100 mode, late collisions are counted twice i.e., both as a collision and a late collision.
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SAMD5x/E5x Family Data Sheet

PAC - Peripheral Access Controller

27.7.6

Peripheral Interrupt Flag Status - Bridge A

Name: INTFLAGA
Offset: 0x14

Reset: 0x00000000
Property: -—

These flags are set when a Peripheral Access Error occurs while accessing the peripheral associated
with the respective INTFLAGx bit, and will generate an interrupt request if INTENCLR/SET.ERR is '1'.

Writing a '0' to these bits has no effect.

Writing a '1' to these bits will clear the corresponding INTFLAGXx 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 11 10 9 8
TC1 TCO SERCOM1 SERCOMO FREQM EIC RTC WDT
Access RW RW RW RW RW RW RwW RwW
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
GCLK SUPC OSC32KCTRL| OSCCTRL RSTC MCLK PM PAC
Access RW RW RW RW RW RW RW RW
Reset 0 0 0 0 0 0 0 0

Bit 15 - TC1 Interrupt Flag for TC1
This bit is set when a Peripheral Access Error occurs while accessing the TC1, and will generate an
interrupt request if SET.ERR is '1".

Writing a '0' to this bit has no effect.
Writing a '1' to this bit will clear the flag.
Bit 14 — TCO Interrupt Flag for TCO

This bit is set when a Peripheral Access Error occurs while accessing the TCO, and will generate an
interrupt request if SET.ERR is '1".

Writing a '0' to this bit has no effect.
Writing a '1' to this bit will clear the flag.
Bit 13 — SERCOM1 Interrupt Flag for SERCOMA1

This bit is set when a Peripheral Access Error occurs while accessing the SERCOM1, and will generate
an interrupt request if SET.ERR is '1".
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SAMD5x/E5x Family Data Sheet
OSC32KCTRL - 32KHz Oscillators Controller

STARTUP[2:0] | Number of OSCULP32K Number of XOSC32K Approximate Equivalent

Clock Cycles Clock Cycles Time
[ms]
0x6 262144 8000.0092
0x7 - - Reserved
Note:

1. Actual Start-Up time is 1 OSCULP32K cycle + 3 XOSC32K cycles.
2. The given time assumes an XTAL frequency of 32.768kHz.

Bit 7 — ONDEMAND On Demand Control
This bit controls how the XOSC32K behaves when a peripheral clock request is detected. For details,
refer to Table 29-1.

Bit 6 — RUNSTDBY Run in Standby
This bit controls how the XOSC32K behaves during standby sleep mode. For details, refer to Table 29-1.

Bit 4 - EN1K 1KHz Output Enable

Value Description
0 The 1KHz output is disabled.
1 The 1KHz output is enabled.

Bit 3 — EN32K 32KHz Output Enable

Value Description
0 The 32KHz output is disabled.
1 The 32KHz output is enabled.

Bit 2 — XTALEN Crystal Oscillator Enable
This bit controls the connections between the I/O pads and the external clock or crystal oscillator.

Value Description
0 External clock connected on XIN32. XOUT32 can be used as general-purpose 1/O.
1 Crystal connected to XIN32/XOUT32.

Bit 1 —- ENABLE Oscillator Enable

Value Description
0 The oscillator is disabled.
1 The oscillator is enabled.
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SAMDS5x/E5x Family Data Sheet
SERCOM USART - SERCOM Synchronous and Asyn...

Writing '1' to CTRLB.RXEN when the USART is enabled will set SYNCBUSY.CTRLB, which will remain
set until the receiver is enabled, and CTRLB.RXEN will read back as '1'.

This bit is not enable-protected.

Value Description
0 The receiver is disabled or being enabled.
1 The receiver is enabled or will be enabled when the USART is enabled.

Bit 16 — TXEN Transmitter Enable
Writing '0' to this bit will disable the USART transmitter. Disabling the transmitter will not become effective
until ongoing and pending transmissions are completed.

Writing '1' to CTRLB.TXEN when the USART is disabled will set CTRLB.TXEN immediately. When the
USART is enabled, CTRLB.TXEN will be cleared, and SYNCBUSY.CTRLB will be set and remain set until
the transmitter is enabled. When the transmitter is enabled, CTRLB.TXEN will read back as '1".

Writing '1' to CTRLB.TXEN when the USART is enabled will set SYNCBUSY.CTRLB, which will remain
set until the transmitter is enabled, and CTRLB.TXEN will read back as '1".

This bit is not enable-protected.

Value Description
0 The transmitter is disabled or being enabled.
1 The transmitter is enabled or will be enabled when the USART is enabled.

Bit 13 — PMODE Parity Mode

This bit selects the type of parity used when parity is enabled (CTRLA.FORM is '1'). The transmitter will
automatically generate and send the parity of the transmitted data bits within each frame. The receiver
will generate a parity value for the incoming data and parity bit, compare it to the parity mode and, if a
mismatch is detected, STATUS.PERR will be set.

This bit is not synchronized.

Value Description
0 Even parity.
1 Odd parity.

Bit 10 - ENC Encoding Format
This bit selects the data encoding format.

This bit is not synchronized.

Value Description
0 Data is not encoded.
1 Data is IrDA encoded.

Bit 9 — SFDE Start of Frame Detection Enable
This bit controls whether the start-of-frame detector will wake up the device when a start bit is detected
on the RxD line.

This bit is not synchronized.
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SAMD5x/E5x Family Data Sheet
SERCOM I2C - Inter-Integrated Circuit

Bits 21:20 —- SDAHOLD[1:0] SDA Hold Time
These bits define the SDA hold time with respect to the negative edge of SCL.

These bits are not synchronized.

Value Name Description

0x0 DIS Disabled

0x1 75NS 50-100ns hold time
0x2 450NS 300-600ns hold time
0x3 600NS 400-800ns hold time

Bit 16 — PINOUT Pin Usage
This bit set the pin usage to either two- or four-wire operation:

This bit is not synchronized.

Value Description

0 4-wire operation disabled.
1 4-wire operation enabled.

Bit 7 — RUNSTDBY Run in Standby
This bit defines the functionality in standby sleep mode.

This bit is not synchronized.

Value Description

0 GCLK_SERCOMx_CORE is disabled and the I2C master will not operate in standby sleep
mode.

1 GCLK_SERCOMx_CORE is enabled in all sleep modes.

Bits 4:2 — MODE[2:0] Operating Mode
These bits must be written to 0x5 to select the 12C master serial communication interface of the
SERCOM.

These bits are not synchronized.

Bit 1 — ENABLE Enable

Due to synchronization, there is delay from writing CTRLA.ENABLE until the peripheral is enabled/
disabled. The value written to CTRL.ENABLE will read back immediately and the Synchronization Enable
Busy bit in the Synchronization Busy register (SYNCBUSY.ENABLE) will be set. SYNCBUSY.ENABLE
will be cleared when the operation is complete.

This bit is not enable-protected.

Value Description

0 The peripheral is disabled or being disabled.
1 The peripheral is enabled.

Bit 0 —- SWRST Software Reset
Writing '0' to this bit has no effect.

Writing '1' to this bit resets all registers in the SERCOM, except DBGCTRL, to their initial state, and the
SERCOM will be disabled.
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SAMD5x/E5x Family Data Sheet

USB - Universal Serial Bus

Bit 5 — EORSM End Of Resume Interrupt Flag
This flag is cleared by writing a one to the flag.

This flag is set when the USB detects a valid “End of Resume” signal initiated by the host and will
generate an interrupt if INTENCLR/SET.EORSM is one.

Writing a zero to this bit has no effect.
Bit 4 - WAKEUP Wake Up Interrupt Flag
This flag is cleared by writing a one to the flag.

This flag is set when the USB is reactivated by a filtered non-idle signal from the lines and will generate
an interrupt if INTENCLR/SET.WAKEUP is one.

Writing a zero to this bit has no effect.
Bit 3 — EORST End of Reset Interrupt Flag
This flag is cleared by writing a one to the flag.

This flag is set when a USB “End of Reset” has been detected and will generate an interrupt if
INTENCLR/SET.EORST is one.

Writing a zero to this bit has no effect.
Bit 2 — SOF Start-of-Frame Interrupt Flag
This flag is cleared by writing a one to the flag.

This flag is set when a USB “Start-of-Frame” has been detected (every 1 ms) and will generate an
interrupt if INTENCLR/SET.SOF is one.

The FNUM is updated. In High Speed mode, the MFNUM register is cleared.
Writing a zero to this bit has no effect.

Bit 0 — SUSPEND Suspend Interrupt Flag

This flag is cleared by writing a one to the flag.

This flag is set when a USB “Suspend” idle state has been detected for 3 frame periods (J state for 3 ms)
and will generate an interrupt if INTENCLR/SET.SUSPEND is one.

Writing a zero to this bit has no effect.
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SAMD5x/E5x Family Data Sheet
CAN - Control Area Network

39.8.2 Endian

Name: ENDN
Offset: 0x04
Reset: 0x87654321

Property: Read-only

Bit 31 30 29 28 27 26 25 24
ETV[31:24]
Access R R R R R R R R
Reset 1 0 0 0 0 1 1 1
Bit 23 22 21 20 19 18 17 16
ETV[23:16]
Access R R R R R R R R
Reset 0 1 1 0 0 1 0 1
Bit 15 14 13 12 11 10 9 8
ETV[15:8]
Access R R R R R R R R
Reset 0 1 0 0 0 0 1 1
Bit 7 6 5 4 3 2 1 0
ETV[7:0]
Access R R R R R R R R
Reset 0 0 1 0 0 0 0 1

Bits 31:0 — ETV[31:0] Endianness Test Value
The endianness test value is 0x87654321
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SAMD5x/E5x Family Data Sheet
CAN - Control Area Network

39.8.16 Interrupt

Name: IR

Offset: 0x50

Reset: 0x00000000
Property: -

The flags are set when one of the listed conditions is detected (edge-sensitive). A flag is cleared by
writing a 1 to the corresponding bit field. Writing a 0 has no effect. A hard reset will clear the register.

Bit 31 30 29 28 27 26 25 24
| | |  ARA | PED | PEA WDI BO | EW
Access R/W R/W R/W R/W R/W R/W
Reset 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 16
EP ELO BEU BEC DRX TOO MRAF TSW
Access RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8
TEFL TEFF TEFW TEFN TFE TCF TC HPM
Access RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
RF1L RF1F RF1W RFIN RFOL RFOF RFOW RFON
Access RIW RIW RIW RIW RIW RIW RIW RIW
Reset 0 0 0 0 0 0 0 0

Bit 29 — ARA Access to Reserved Address

Value Description

0 No access to reserved address occurred.
1 Access to reserved address occurred.

Bit 28 — PED Protocol Error in Data Phase

Value Description

0 No protocol error in data phase.
1 Protocol error in data phase detected (PSR.DLEC != 0,7).

Bit 27 — PEA Protocol Error in Arbitration Phase

Value Description

0 No protocol error in arbitration phase.
1 Protocol error in arbitration phase detected (PSR.LEC !=0,7).

Bit 26 — WDI Watchdog Interrupt
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SAMD5x/E5x Family Data Sheet
CAN - Control Area Network

39.8.43 Tx Buffer Transmission Interrupt Enable

Name: TXBTIE
Offset: OxEO
Reset: 0x00000000
Property: -
Bit 31 30 29 28 27 26 25 24
TIEn[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
TIEN[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
TIEN[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
TIEN[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 — TIEn[31:0] Transmission Interrupt Enable
Each Tx Buffer has its own Transmission Interrupt Enable bit.

Value Description

0 Transmission interrupt disabled.
1 Transmission interrupt enabled.
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SAMD5x/E5x Family Data Sheet
Public Key Cryptography Controller (PUKCC)

// Condition Option PUKCL (u20ptions) = ...;

// Initialize parameters
PUKCL CondCopy (nulXBase)
PUKCL CondCopy (nulRBase) <Base of the R number>;

PUKCL CondCopy (u2XLength) = <Length of the X number>;
PUKCL CondCopy (u2RLength) = <Length of the R number>;

<Base of the X number>;

// VPUKCL Process () is a macro command, which populates the service name
// and then calls the library...
VPUKCL Process (CondCopy, pvPUKCLParam) ;
if (PUKCL(u2Status) == PUKCL OK)
{

else // Manage the error

43.3.4.6.7 Constraints
The parameters placement that are not allowed are listed below.

If the conditional option and the Carryln do not lead to execute the copy, no checks are made on the
constraints to be respected.

If nu1XBase equals zero, no checks are made on nu1XBase (fixed) and u2XLength (unused).
The following conditions must be avoided to ensure that the service works correctly:

*« nu1XBase or nu1RBase are not aligned on 32-bit boundaries

» u2XLength or u2RLength is either: <4, >0xffc or not a 32-bit length or u2XLength >u2RLength
*  {nu1XBase, u2XLength} or {nu1RBase, u2RLength} do not entirely lie in Crypto RAM

* {nu1XBase, u2XLength} overlaps {nu1RBase,u2RLength}

43.3.4.6.8 Status Returned Values
Table 43-17. CondCopy Service Return Codes

PUKCL_WRONG_SERVICE Severe An inconsistency has been detected between the called
service and the provided service number.

PUKCL_OK - Service functioned correctly

43.3.4.7 Small Multiply, Add, Subtract, Exclusive OR

43.3.4.7.1 Purpose
This purpose of this service is to multiply a large number X by a single-word number, MulValue, and
perform an optional accumulation/subtract with a large number Z, returning the result R.

The following options are available:

*  Work in the GF(2") or in the standard GF(p) arithmetic integer field

*  Add of a supplemental CarryOperand

*  Overlap of the operands is possible, taking into account some constraints

*  Modulo-reduction of the computation result (see 43.3.5.1 Modular Reduction)

In addition to a multiply, possible uses of this service can include:

»  Copy a block of data from one place to another (if u4MulValue is 1). This operation can alternatively
be made by using the Fast Copy service (see 43.3.4.5 Fast Copy/Clear).

*  Adding/Subtracting two numbers (if u4MulValue is1)
»  Xoring two blocks of data (if u4MulValue is 1 and the selected mathematical field is GF(2"))
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SAMD5x/E5x Family Data Sheet
Public Key Cryptography Controller (PUKCC)

43.3.6.4.4 Parameters Definition

Table 43-72. ZpEccDblFastService

- 0 W

Data Length

Before

Executing the
Service

After Executing
the Service

nuiModBase | nu1 Crypto u2ModLength + 4 | Base of modulus | Base of modulus
RAM P P
nuiCnsBase nul | Crypto u2ModLength + 8 Base of Cns Base of Cns
RAM
u2ModLength | u2 I — - Length of Length of
modulus P modulus P
nu1ABase u2 I Crypto u2ModLength + 4  Parameter a of  Parameter a of
RAM the elliptic curve the elliptic curve
nu1PointABase nu1 | 1/O Crypto 3*u2ModLength Input point A Resulting point
RAM +12 (projective C (projective
coordinates) coordinates)
nui1Workspace nul | Crypto 4*u2ModLength - Corrupted
RAM + 28 workspace

43.3.6.4.5 Code Example

PUKCL PARAM PUKCLParam;
PPUKCL PARAM pvPUKCLParam = &PUKCLParam;

PUKCL (u20ption) = 0;

PUKCL ZpEccDbl (nulModBase) = <Base of the ram location of P>;
PUKCL ZpEccDbl (u2ModLength) = <Byte length of P>;

PUKCL ZpEccDbl (nulCnsBase) = <Base of the ram location of Cns>;

PUKCL ZpEccDbl (nulABase) = <Base of the a parameter of the elliptic curve>;

PUKCL :ZpEchbl(nulPointABase) = <Base of the ram location of the A point>;
PUKCL :ZpEchbl(nu1Workspace) = <Base of the ram location of the workspace>;

// VPUKCL Process () is a macro command, which populates the service name
// and then calls the library...

vPUKCL Process (ZpEccDblFast, §PUKCLParam) ;

if (PUKCL (u2Status) == PUKCL_OK)

else // Manage the error

43.3.6.4.6 Constraints
No overlapping between either input and output are allowed. The following conditions must be avoided to

ensure that the service works correctly:

. nu1ModBase, nu1CnsBase, nu1PointABase, nu1ABase, nu1Workspace are not aligned on 32-bit
boundaries

* {nu1ModBase, u2ModLength + 4}, {nu1CnsBase, u2ModLength + 8}, {nu1PointABase,
3*u2ModLength+ 12}, {nu1ABase, u2ModLength + 4}, {nu1Workspace, <WorkspacelLength>} are
not in Crypto RAM

* u2ModLength is either: < 12, > Oxffc or not a 32-bit length
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SAMD5x/E5x Family Data Sheet
Public Key Cryptography Controller (PUKCC)

Low addresses

Low addresses High addresses
T E
£ |
u E R value of the resulting signature (u2ScalarLength Byies) 0
52
E“ % 4 5 value of the resulting signature (u25calarLength Bytes) 0
E -
=2
Filled with zero
\
High addreszes
Lsb Msb
Modulus i

43.3.6.11.4 Parameters Definition
Table 43-85. ZpEcDsaGenerateFast Service Parameters

uZModLength + 3

Memory used for storing
an ECDSA Signature

Parameter Location |Data Length Before After
Executing the |Executing
Service the Service
nui1ModBase nul || Crypto u2ModLength + 4 | Base of Base of
RAM modulus P modulus P
nuiCnsBase nul | Crypto u2ScalarLength  Base of Cns Base of Cns
RAM +8
u2ModLength u2 I - - Length of Length of
modulus P modulus P
nu1ScalarNumber nul | Crypto u2ScalarLength  Scalar Number  Unchanged
RAM +4 used to multiply
the point A
nu1OrderPointBase nu1 || Crypto u2ScalarLength | Order of the Unchanged
RAM +4 Point A in the
elliptic curve
nu1PrivateKey nul 1/0 Crypto u2ScalarLength  Base of the Unchanged
RAM +4 Private Key
nuiHashBase (see nu1 || Crypto u2ScalarLength | Base of the Unchanged
Note 1) RAM +4 hash value
resulting from
the previous
SHA
Datasheet DS60001507B-page 1572
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AC - Analog Comparators

46.8.13 Synchronization Busy

Name: SYNCBUSY
Offset: 0x20

Reset: 0x00000000
Property: Read-Only

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

COMPCTRLx | COMPCTRLx WINCTRL ENABLE SWRST
Access R R R R R
Reset 0 0 0 0 0

Bits 4,3 - COMPCTRLx COMPCTRLXx Synchronization Busy
This bit is cleared when the synchronization of the COMPCTRLXx register between the clock domains is
complete.

This bit is set when the synchronization of the COMPCTRLXx register between clock domains is started.

Bit 2 - WINCTRL WINCTRL Synchronization Busy
This bit is cleared when the synchronization of the WINCTRL register between the clock domains is
complete.

This bit is set when the synchronization of the WINCTRL register between clock domains is started.

Bit 1 — ENABLE Enable Synchronization Busy
This bit is cleared when the synchronization of the CTRLA.ENABLE bit between the clock domains is
complete.

This bit is set when the synchronization of the CTRLA.ENABLE bit between clock domains is started.

Bit 0 — SWRST Software Reset Synchronization Busy
This bit is cleared when the synchronization of the CTRLA.SWRST bit between the clock domains is
complete.

This bit is set when the synchronization of the CTRLA.SWRST bit between clock domains is started.
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49.6.3.4

SAMDS5x/E5x Family Data Sheet

TCC - Timer/Counter for Control Applications

DITH5 mode:

PwmPulseWidth = (m + ch)(;)
32 faeLk Tec

DITH6 mode:

PwmPulseWidth = (w + CCX) (;)
64 feeLk_Tce

Note: The PWM period will remain static in this case.

Ramp Operations

Three ramp operation modes are supported. All of them require the timer/counter running in single-slope
PWM generation. The ramp mode is selected by writing to the Ramp Mode bits in the Waveform Control
register (WAVE.RAMP).

RAMP1 Operation
This is the default PWM operation, described in Single-Slope PWM Generation.

RAMP2 Operation

These operation modes are dedicated for power factor correction (PFC), Half-Bridge and Push-Pull
SMPS topologies, where two consecutive timer/counter cycles are interleaved, see Figure 49-18. In cycle
A, odd channel output is disabled, and in cycle B, even channel output is disabled. The ramp index
changes after each update, but can be software modified using the Ramp index command bits in Control
B Set register (CTRLBSET.IDXCMD).

Standard RAMP2 (RAMP2) Operation

Ramp A and B periods are controlled by the PER register value. The PER value can be different on each
ramp by the Circular Period buffer option in the Wave register (WAVE.CIPEREN=1). This mode uses a
two-channel TCC to generate two output signals, or one output signal with another CC channel enabled
in capture mode.

Figure 49-18. RAMP2 Standard Operation
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"match”
TOP(B) Retrigger TOP(B)
TOP(A) on CIPEREN =1
FaultA
cc1 cc1
COUNT cco i cco i
i | | 1
| | ] |
| l | |
ZERO | i I i | |
A A | i | l
woIo0] i | i POLO =1
v v A
WOI[1] : Keep on FaultB  POL1=1

| )

FaultA input I—| '}

i

|

FaultB input [_I
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51.9.1

Access
Reset

SAMD5x/E5x Family Data Sheet
I12S - Inter-IC Sound Controller

Control A

Name: CTRLA
Offset: 0x00
Reset: 0x00

Property: PAC Write-Protection

7 6 5 4 3 2 1 0
RXEN TXEN CKENX CKENXx ENABLE SWRST
R/wW R/wW R/wW RwW R/wW R/wW
0 0 0 0 0 0

Bit 5— RXEN Rx Serializer Enable
Writing a '0' to this bit will disable the Rx Serializer.

Writing a '1' to this bit will enable the Rx Serializer.

Value Description
0 The Rx Serializer is disabled.
1 The Rx Serializer is enabled.

Bit 4 —- TXEN Tx Serializer Enable
Writing a '0' to this bit will disable the Tx Serializer.

Writing a '1' to this bit will enable the Tx Serializer.

Value Description
0 The Tx Serializer is disabled.
1 The Tx Serializer is enabled.

Bits 3,2 - CKENx Clock Unit x Enable [x=1..0]
Writing a '0' to this bit will disable the Clock Unit x.

Writing a '1' to this bit will enable the Clock Unit x.

Value Description
0 The Clock Unit x is disabled.
1 The Clock Unit x is enabled.

Bit 1 — ENABLE Enable
Writing a '0' to this bit will disable the module.

Writing a '1' to this bit will enable the module.

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 resets all registers to their initial state, and the peripheral will be disabled.
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SAMDS5x/E5x Family Data Sheet
PDEC - Position Decoder

53.8.14 Filter Buffer Value

Name: FILTERBUF
Offset: 0x19
Reset: 0x00

Property: Write-Synchronized

Bit 7 6 5 4 3 2 1 0
FILTERBUF([7:0]
Access RW RW RW RW RW RW RW RW
Reset 0 0 0 0 0 0 0 0

Bits 7:0 — FILTERBUF[7:0] Filter Buffer Value
These bits hold the value of the filter buffer register. The value is copied in the corresponding FILTER
register on UPDATE condition.

These bits have no effect when COUNTER operation mode is selected.
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