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SAM E70/S70/V70/V71 Family

Automotive Quality Grade

Automotive Quality Grade

The SAM V70 and SAM V71 devices have been developed and manufactured according to the most
stringent requirements of the international standard ISO-TS-16949. This data sheet contains limit values
extracted from the results of extensive characterization (temperature and voltage).

The quality and reliability of the SAM V70 and SAM V71 has been verified during regular product
qualification as per AEC-Q100 grade 2 (—40°C to +105°C).

Table 5-1. Temperature Grade Identification for Automotive Products

Temperature (°C) Temperature Identifier

—40°C to +105°C B AEC-Q100 Grade 2
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SAM E70/S70/V70/V71 Family
SAM-BA Boot Program

Figure 17-1. Boot Program Algorithm Flow Diagram
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The SAM-BA boot program looks for a source clock, either from the embedded main oscillator with
external crystal (main oscillator enabled) or from a supported frequency signal applied to the XIN pin
(Main oscillator in bypass mode).

If a clock is supplied by one of the two sources, the boot program checks that the frequency is one of the
supported external frequencies. If the frequency is supported, USB activation is allowed. If no clock is
supplied, or if a clock is supplied but the frequency is not a supported external frequency, the internal 12
MHz RC oscillator is used as the main clock. In this case, the USB is not activated due to the frequency
drift of the 12 MHz RC oscillator.

17.5 Device Initialization
Initialization by the boot program follows the steps described below:

Stack setup.

1. Embedded Flash Controller setup.
2. External clock (crystal or external clock on XIN) detection.

3. External crystal or clock with supported frequency supplied.
a. If yes, USB activation is allowed.

b. If no, USB activation is not allowed. The internal 12 MHz RC oscillator is used.
Master clock switch to main oscillator.

C variable initialization.

PLLA setup: PLLA is initialized to generate a 48 MHz clock.

Watchdog disable.

Initialization of UARTO (115200 bauds, 8, N, 1).

Initialization of the USB Device Port (only if USB activation is allowed; see Step 4.).

0. Wait for one of the following events:
a. Check if USB device enumeration has occurred.

200N oA

b. Check if characters have been received in UARTO.
11. Jump to SAM-BA Monitor (refer to 17.6 SAM-BA Monitor)

17.6 SAM-BA Monitor

Once the communication interface is identified, the monitor runs in an infinite loop, waiting for different
commands, as shown in the following table.
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SAM E70/S70/V70/V71 Family
Bus Matrix (MATRIX)

Value Name Description

4 16BEAT_BURST | 16-beat Burst—The undefined length burst or bursts sequence is split
into 16-beat bursts or less, allowing re-arbitration every 16 beats.

5 32BEAT_BURST  32-beat Burst —The undefined length burst or bursts sequence is split
into 32-beat bursts or less, allowing re-arbitration every 32 beats.

6 64BEAT BURST | 64-beat Burst—The undefined length burst or bursts sequence is split
into 64-beat bursts or less, allowing re-arbitration every 64 beats.

7 128BEAT_BURST ' 128-beat Burst—The undefined length burst or bursts sequence is split

into 128-beat bursts or less, allowing re-arbitration every 128 beats.

Note: Unless duly needed, the ULBT should be left at its default 0 value
for power saving.
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22.51

SAM E70/S70/V70/V71 Family
Enhanced Embedded Flash Controller (EEFC)

EEFC Flash Mode Register

Name: EEFC_FMR
Offset: 0x00
Property: Read/Write

This register can only be written if the WPEN bit is cleared in the “EEFC Write Protection Mode
Register” .

31 30 29 28 27 26 25 24
| CLOE
Access
Reset
Bit 23 22 21 20 19 18 17 16
SCOD
Access
Reset
Bit 15 14 13 12 11 10 9 8
FWSI3:0]
Access
Reset
Bit 7 6 5 4 3 2 1 0
FRDY
Access
Reset

Bit 26 — CLOE Code Loop Optimization Enable
No Flash read should be done during change of this field.

Value Description

0 The opcode loop optimization is disabled.
1 The opcode loop optimization is enabled.

Bit 16 — SCOD Sequential Code Optimization Disable
No Flash read should be done during change of this field.

Value Description

0 The sequential code optimization is enabled.
1 The sequential code optimization is disabled.

Bits 11:8 — FWS[3:0] Flash Wait State
This field defines the number of wait states for read and write operations:

FWS = Number of cycles for Read/Write operations - 1

Bit 0 —- FRDY Flash Ready Interrupt Enable

Datasheet DS60001527B-page 163
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SAM E70/S70/V70/V71 Family
SDRAM Controller (SDRAMC)

Value Name Description
an “All Banks Precharge” command must be issued. To activate
this mode, the command must be followed by a write to the
SDRAM.

5 EXT_LOAD_MODEREG  The SDRAMC issues an “Extended Load Mode Register”
command when the SDRAM device is accessed regardless of
the cycle. To activate this mode, the “Extended Load Mode
Register” command must be followed by a write to the SDRAM.
The write in the SDRAM must be done in the appropriate bank;
most low-power SDRAM devices use the bank 1.

6 DEEP_POWERDOWN Deep Powerdown mode. Enters Deep Powerdown mode.
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SAM E70/S70/V70/V71 Family
SDRAM Controller (SDRAMC)

34.7.13 SDRAMC OCMS KEY2 Register

Name: SDRAMC_OCMS_KEY2
Offset: 0x34

Reset: -

Property: Write-only

Bit 31 30 29 28 27 26 25 24
KEY2[31:24]

Access w w w w w w w W

Reset - - - - - - - -

Bit 23 22 21 20 19 18 17 16
KEY2[23:16]

Access w w w w w w w w

Reset - - - - - - - -

Bit 15 14 13 12 11 10 9 8
KEY2[15:8]

Access w W w w W \W w W

Reset - - - - - - - -

Bit 7 6 5 4 3 2 1 0

KEY2[7:0]
Access w W w w w W w \W
Reset - - - - - - - -

Bits 31:0 — KEY2[31:0] Off-chip Memory Scrambling (OCMS) Key Part 2
When off-chip memory scrambling is enabled, the data scrambling depends on KEY1 and KEY2 values.
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SAM E70/S70/V70/V71 Family
Static Memory Controller (SMC)

Figure 35-31. NWAIT Latency
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35.14 Slow Clock Mode

The SMC is able to automatically apply a set of “Slow clock mode” read/write waveforms when an internal
signal driven by the Power Management Controller is asserted because MCK has been turned to a very
slow clock rate (typically 32kHz clock rate). In this mode, the user-programmed waveforms are ignored
and the Slow clock mode waveforms are applied. This mode is provided so as to avoid reprogramming
the User Interface with appropriate waveforms at a very slow clock rate. When activated, the Slow clock
mode is active on all chip selects.

35.14.1 Slow Clock Mode Waveforms

Figure 35-32 illustrates the read and write operations in Slow Clock mode. They are valid on all Chip
Selects. Table 35-6 indicates the value of read and write parameters in Slow Clock mode.
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SAM E70/S70/V70/V71 Family

DMA Controller (XDMAC)
36.9.23 XDMAC Channel x Destination Address Register [x = 0..23]
Name: XDMAC_CDA
Offset: 0x64 + n*0x40 [n=0..23]
Reset: 0x00000000
Property: Read/Write
Bit 31 30 29 28 27 26 25 24
DA[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
DA[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
DA[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
DA[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 — DA[31:0] Channel x Destination Address
Program this register with the destination address of the DMA transfer.

A configuration error is generated when this address is not aligned with the transfer data size.
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SAM E70/S70/V70/V71 Family
GMAC - Ethernet MAC

Writing a '0' to this bit disables the Management Port, and forces MDIO to high impedance state and
MDC to low impedance.

Value Description

0 Management Port is disabled.
1 Management Port is enabled.

Bit 3 — TXEN Transmit Enable
Writing a '1' to this bit enables the GMAC transmitter to send data.

Writing a '0' to this bit stops transmission immediately, the transmit pipeline and control registers is
cleared, and the Transmit Queue Pointer Register will be set to point to the start of the transmit descriptor
list.

Value Description

0 Transmit is disabled.
1 Transmit is enabled.

Bit 2 — RXEN Receive Enable
Writing a '1' to this bit enables the GMAC to receive data.

Writing a '0' to this bit stops frame reception immediately, and the receive pipeline is cleared. The Receive
Queue Pointer Register is not affected.

Value Description

0 Receive is disabled.
1 Receive is enabled.

Bit 1 — LBL Loop Back Local
Writing '1' to this bit connects GTX to GRX, GTXEN to GRXDV, and forces full duplex mode.

GRXCK and GTXCK may malfunction as the GMAC is switched into and out of internal loop back. It is
important that receive and transmit circuits have already been disabled when making the switch into and
out of internal loop back.

Value Description

0 Loop back local is disabled.
1 Loop back local is enabled.
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SAM E70/S70/V70/V71 Family

GMAC - Ethernet MAC

38.8.10 GMAC Interrupt Status Register

Name: GMAC_ISR
Offset: 0x024
Reset: 0x00000000
Property: Read-only

This register indicates the source of the interrupt. An interrupt source must be enabled in the mask
register first so the corresponding bits of this register will be set and the GMAC interrupt signal will be

asserted in the system.

Bit 31 30 29 28 27 26 25 24
TSUTIMCMP WOL RXLPISBC SRI PDRSFT PDRQFT
Access R R R R R R
Reset 0 0 0 0 0 0
Bit 23 22 21 20 19 18 17 16
PDRSFR PDRQFR SFT DRQFT SFR DRQFR
Access R R R R R R
Reset 0 0 0 0 0 0
Bit 15 14 13 12 11 10 9 8
PFTR PTZ PFNz HRESP ROVR
Access R R R R R
Reset 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
TCOMP TFC RLEX TUR TXUBR RXUBR RCOMP MFS
Access R R R R R R R R
Reset 0 0 0 0 0 0 0 0

Bit 29 — TSUTIMCMP TSU Timer Comparison
Indicates when TSU timer count value is equal to programmed value.

Cleared on read.

Bit 28 —- WOL Wake On LAN
WOL interrupt. Indicates a WOL message has been received.

Bit 27 — RXLPISBC Receive LPI indication Status Bit Change
Receive LPI indication status bit change.

Cleared on read.

Bit 26 — SRI TSU Seconds Register Increment

Indicates the register has incremented.

Cleared on read.

Bit 25 — PDRSFT PDelay Response Frame Transmitted
Indicates a PTP pdelay_resp frame has been transmitted.

Datasheet DS60001527B-page 716
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SAM E70/S70/V70/V71 Family
USB High-Speed Interface (USBHS)

39. USB High-Speed Interface (USBHS)

39.1 Description

The USB High-Speed Interface (USBHS) complies with the Universal Serial Bus (USB) 2.0 specification
in all speeds.

Each pipe/endpoint can be configured in one of several USB transfer types. It can be associated with
one, two or three banks of a DPRAM used to store the current data payload. If two or three banks are
used, then one DPRAM bank is read or written by the CPU or the DMA, while the other is read or written
by the USBHS core. This feature is mandatory for isochronous pipes/endpoints.

The following table describes the hardware configuration of the USB MCU device.

Table 39-1. Description of USB Pipes/Endpoints

Pipe/ EVE Max. Pipe/ Type
Endpoint Number Endpoint Size
Banks

0 PEP_O 1 N N 64 Control

1 PEP_1 3 Y Y 1024 Isochronous/Bulk/
Interrupt/Control

2 PEP_2 3 Y Y 1024 Isochronous/Bulk/
Interrupt/Control

3 PEP_3 2 Y Y 1024 Isochronous/Bulk/
Interrupt/Control

4 PEP 4 2 Y Y 1024 Isochronous/Bulk/
Interrupt/Control

5 PEP_5 2 Y Y 1024 Isochronous/Bulk/
Interrupt/Control

6 PEP_6 2 Y Y 1024 Isochronous/Bulk/
Interrupt/Control

7 PEP_7 2 Y Y 1024 Isochronous/Bulk/
Interrupt/Control

8 PEP_8 2 N Y 1024 Isochronous/Bulk/
Interrupt/Control

9 PEP_9 2 N Y 1024 Isochronous/Bulk/
Interrupt/Control

39.2 Embedded Characteristics
*  Compatible with the USB 2.0 Specification
*  Supports High-Speed (480 Mbps), Full-Speed (12 Mbps) and Low-Speed (1.5 Mbps)
Communication

© 2018 Microchip Technology Inc. Datasheet DS60001527B-page 831



SAM E70/S70/V70/V71 Family

Universal Synchronous Asynchronous Receiver Transc...

Di is a binary value encoded on a 4-bit field, named DI, as represented in Table 46-3.

Table 46-3. Binary and Decimal Values for Di

Dl field 0001 0010 0011 0100 0101 0110 1000 1001
Di (decimal) 1 2 4 8 16 32 12 20

Fi is a binary value encoded on a 4-bit field, named FI, as represented in Table 46-4.

Table 46-4. Binary and Decimal Values for Fi

Fl field 0000 0001 0010 0011 0100 0101 0110 | 1001 1010 1011 | 1100 | 1101
Fi (decimal) 372 372 558 744 1116 1488 1860 512 768 1024 1536 2048

Table 46-5 shows the resulting Fi/Di ratio, which is the ratio between the ISO7816 clock and the baud rate
clock.

Table 46-5. Possible Values for the Fi/Di Ratio
Fi/Di 372 558 744 1116 1488 | 1806 512 768 1024 1536 2048

1 372 558 744 1116 1488 1860 512 768 1024 1536 2048
2 186 279 372 558 744 930 256 384 512 768 1024
4 93 1395 186 279 372 465 128 192 256 384 512
8 46.5 69.75 93 139.5 186 2325 64 96 128 192 256
16 2325 34.87 46.5 69.75 93 116.2 32 48 64 96 128
32 1162 1743 2325 3487 465 58.13 |16 24 32 48 64
12 31 46.5 62 93 124 155 42.66 64 85.33 128 170.6
20 18.6 27.9 37.2 55.8 744 93 25.6 384 512 76.8 102.4

If the USART is configured in ISO7816 mode, the clock selected by US_MR.USCLKS is first divided by
the value programmed in US_BRGR.CD. The resulting clock can be provided to the SCK pin to feed the
smart card clock inputs. This means that the US_MR.CLKO bit can be written to ‘1°.

This clock is then divided by the value programmed in the FI_DI_RATIO field in the FI DI Ratio register
(US_FIDI). This is performed by the Sampling Divider, which performs a division by up to 2047 in
ISO7816 mode. The noninteger values of the Fi/Di ratio are not supported and the user must program
FI_DI_RATIO to a value as close as possible to the expected value.

FI_DI_RATIO resets to the value 0x174 (372 in decimal) and is the most common divider between the
ISO7816 clock and the bit rate (Fi = 372, Di = 1).

The following figure shows the relation between the Elementary Time Unit, corresponding to a bit time,
and the ISO 7816 clock.
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46.6.4

46.6.4.1

46.6.4.2

SAM E70/S70/V70/V71 Family

Universal Synchronous Asynchronous Receiver Transc...

The following figure shows how the transmitter operates if hardware handshaking is enabled. The CTS
pin disables the transmitter. If a character is being processed, the transmitter is disabled only after the
completion of the current character and transmission of the next character occurs as soon as the pin CTS
falls.

Figure 46-28. Transmitter Behavior when Operating with Hardware Handshaking

CTS——(| Wﬁ

o | ] | L |

ISO7816 Mode

The USART features an ISO7816-compatible operating mode. This mode permits interfacing with smart
cards and Security Access Modules (SAM) communicating through an ISO7816 link. Both T=0and T =
1 protocols defined by the ISO7816 specification are supported.

Setting the USART in ISO7816 mode is performed by writing US_MR.USART_MODE to the value 0x4 for
protocol T = 0 and to the value 0x6 for protocol T = 1.

Overview
The ISO7816 is a half duplex communication on only one bidirectional line. The baud rate is determined
by a division of the clock provided to the remote device (see 46.6.1 Baud Rate Generator).

The USART connects to a smart card as shown in the figure below. The TXD line becomes bidirectional
and the baud rate generator feeds the 1ISO7816 clock on the SCK pin. As the TXD pin becomes
bidirectional, its output remains driven by the output of the transmitter but only when the transmitter is
active while its input is directed to the input of the receiver. The USART is considered as the master of the
communication as it generates the clock.

Figure 46-29. Connection of a Smart Card to the USART

USART
CLK
SCK Smart
Card
110
TXD [« >

When operating in ISO7816, either in T = 0 or T = 1 modes, the character format is fixed. The
configuration is 8 data bits, even parity and 1 or 2 stop bits, regardless of the values programmed in the
Mode register fields CHRL, MODE9, PAR and CHMODE. US_MR.MSBF can be used to transmit LSB or
MSB first. US_MR.PAR can be used to transmit in Normal or Inverse mode. Refer to 46.7.3 US_MR and
46.7.3 US_MR.

The USART cannot operate concurrently in both Receiver and Transmitter modes as the communication
is unidirectional at a time. It has to be configured according to the required mode by enabling or disabling
either the receiver or the transmitter as desired. Enabling both the receiver and the transmitter at the
same time in ISO7816 mode may lead to unpredictable results.

The ISO7816 specification defines an inverse transmission format. Data bits of the character must be
transmitted on the /O line at their negative value.

Protocol T=0

In T = 0 protocol, a character is made up of one start bit, eight data bits, one parity bit and one guard
time, which lasts two bit times. The transmitter shifts out the bits and does not drive the I/O line during the
guard time.
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47.4

47.41

47.4.2

47.4.3

47.5

47.51

SAM E70/S70/V70/V71 Family

Universal Asynchronous Receiver Transmitter (UART)

Product Dependencies

I/0 Lines

The UART pins are multiplexed with P1O lines. The user must first configure the corresponding PIO
Controller to enable 1/O line operations of the UART.

Power Management

The UART clock can be controlled through the Power Management Controller (PMC). In this case, the
user must first configure the PMC to enable the UART clock. Usually, the peripheral identifier used for this
purpose is 1.

In SleepWalking mode (asynchronous partial wake-up), the PMC must be configured to enable
SleepWalking for the UART in the Sleepwalking Enable Register (PMC_SLPWK_ER). Depending on the
instructions (requests) provided by the UART to the PMC, the system clock may or may not be
automatically provided to the UART.

Interrupt Sources

The UART interrupt line is connected to one of the interrupt sources of the Interrupt Controller. Interrupt
handling requires programming of the Interrupt Controller before configuring the UART.

Functional Description

The UART operates in Asynchronous mode only and supports only 8-bit character handling (with parity).
It has no clock pin.

The UART is made up of a receiver and a transmitter that operate independently, and a common baud
rate generator. Receiver timeout and transmitter time guard are not implemented. However, all the
implemented features are compatible with those of a standard USART.

Baud Rate Generator
The baud rate generator provides the bit period clock named baud rate clock to both the receiver and the
transmitter.

The baud rate clock is the peripheral clock divided by 16 times the clock divisor (CD) value written in the
Baud Rate Generator register (UART_BRGR). If UART_BRGR is set to 0, the baud rate clock is disabled
and the UART remains inactive. The maximum allowable baud rate is peripheral clock orPMC PCK (PCK)
divided by 16. The minimum allowable baud rate is peripheral clock or PCK divided by (16 x 65536).The
clock source driving the baud rate generator (peripheral clock or PCK) can be selected by writing the bit
BRSRCCK in UART_MR.

If PCK is selected, the baud rate is independent of the processor/bus clock. Thus the processor clock can
be changed while UART is enabled. The processor clock frequency changes must be performed only by
programming the field PRES in PMC_MCKR (see "Power Management Controller (PMC)"). Other
methods to modify the processor/bus clock frequency (PLL multiplier, etc.) are forbidden when UART is
enabled.

The peripheral clock frequency must be at least three times higher than PCK.
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49.5.4.3

SAM E70/S70/V70/V71 Family
Controller Area Network (MCAN)

When an Rx FIFO full condition (MCAN_RXFnS.FnPI = MCAN_RXFnS.FnGl) is signalled by
MCAN_RXFnS.FnF = ‘1’, the next message accepted for the FIFO will overwrite the oldest FIFO
message. Put and get index are both incremented by one.

When an Rx FIFO is operated in Overwrite mode and an Rx FIFO full condition is signalled, reading of
the Rx FIFO elements should start at least at get index + 1. The reason for that is, that it might happen,
that a received message is written to the Message RAM (put index) while the processor is reading from
the Message RAM (get index). In this case inconsistent data may be read from the respective Rx FIFO
element. Adding an offset to the get index when reading from the Rx FIFO avoids this problem. The offset
depends on how fast the processor accesses the Rx FIFO. The figure below shows an offset of two with
respect to the get index when reading the Rx FIFO. In this case the two messages stored in element 1
and 2 are lost.

Figure 49-8. Rx FIFO Overflow Handling
Rx FIFO Full Rx FIFO Overwrite
(MCAN_RXFnS.FnF =1") (MCAN_RXFnS.FnF ='1")

MCAN_RXFnS.FnPI
= MCAN RXFnS.FnGl element 0 overwritten

MCAN_RXFnS.FnPI
= MCAN_RXFnS.FnGl

read Get Index + 2

After reading from the Rx FIFO, the number of the last element read has to be written to the Rx FIFO
Acknowledge Index MCAN_RXFnA.FnA. This increments the get index to that element number. In case
the put index has not been incremented to this Rx FIFO element, the Rx FIFO full condition is reset
(MCAN_RXFnS.FnF =‘0).

Dedicated Rx Buffers

The MCAN supports up to 64 dedicated Rx Buffers. The start address of the dedicated Rx Buffer section
is configured via MCAN_RXBC.RBSA.

For each Rx Buffer, a Standard or Extended Message ID Filter Element with SFEC / EFEC = 7 and
SFID2 / EFID2[10:9] = 0 has to be configured.

After a received message has been accepted by a filter element, the message is stored into the Rx Buffer
in the Message RAM referenced by the filter element. The format is the same as for an Rx FIFO element.
In addition, the flag MCAN_IR.DRX (Message stored in dedicated Rx Buffer) in MCAN_IR is set.
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SAM E70/S70/V70/V71 Family
Controller Area Network (MCAN)

When the MCAN addresses the Message RAM, it addresses 32-bit words, not single bytes. The
configurable start addresses are 32-bit word addresses; i.e., only bits 15 to 2 are evaluated, the two least
significant bits are ignored.

Note: The MCAN does not check for erroneous configuration of the Message RAM. The configuration of
the start addresses of the different sections and the number of elements of each section must be checked
carefully to avoid falsification or loss of data.

Rx Buffer and FIFO Element

Up to 64 Rx Buffers and two Rx FIFOs can be configured in the Message RAM. Each Rx FIFO section
can be configured to store up to 64 received messages. The structure of a Rx Buffer / FIFO element is
shown in the table below. The element size can be configured for storage of CAN FD messages with up
to 64 bytes data field via register MCAN_RXESC.

Table 49-7. Rx Buffer and FIFO Element

31 24 23 16 15 8 7 0
RO ESI XTD RTR ID[28:0]

R1 ANMF  FIDX[6:0] -~ FDF BRS DLC[3:0] RXTS[15:0]

R2 DB3[7:0] DB2[7:0] DB1[7:0] DBO[7:0]

R3 DB7[7:0] DB6[7:0] DB5[7:0] DBA4[7:0]

Rn  DBm[7:0] DBm-1[7:0] DBm-2[7:0]  DBm-3[7:0]

* RO Bit 31 ESI: Error State Indicator

0: Transmitting node is error active.

1: Transmitting node is error passive.

+ RO Bit 30 XTD: Extended Identifier

Signals to the processor whether the received frame has a standard or extended identifier.
0: 11-bit standard identifier.

1: 29-bit extended identifier.

* RO Bit 29 RTR: Remote Transmission Request

Signals to the processor whether the received frame is a data frame or a remote frame.
0: Received frame is a data frame.

1: Received frame is a remote frame.

Note: There are no remote frames in CAN FD format. In case a CAN FD frame was received (FDF = 1),
bit RTR reflects the state of the reserved bit r1.

* RO Bits 28:0 ID[28:0]: Identifier

Standard or extended identifier depending on bit XTD. A standard identifier is stored into ID[28:18].

* R1 Bit 31 ANMF: Accepted Non-matching Frame

Acceptance of non-matching frames may be enabled via MCAN_GFC.ANFS and MCAN_GFC.ANFE.
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SAM E70/S70/V70/V71 Family
Pulse Width Modulation Controller (PWM)

Each linear divider can independently divide one of the clocks of the modulo n counter. The selection of
the clock to be divided is made according to the PREA (PREB) field of the PWM Clock register
(PWM_CLK). The resulting clock clkA (clkB) is the clock selected divided by DIVA (DIVB) field value.

After a reset of the PWM controller, DIVA (DIVB) and PREA (PREB) are set to ‘0’. This implies that after
reset clkA (clkB) are turned off.

At reset, all clocks provided by the modulo n counter are turned off except the peripheral clock. This
situation is also true when the PWM peripheral clock is turned off through the Power Management
Controller.

Before using the PWM controller, the programmer must first enable the peripheral clock in the
Power Management Controller (PMC).

A\ CAUTION

PWM Channel

Channel Block Diagram
Figure 51-3. Functional View of the Channel Block Diagram

—>| Update Channel x
—>| Period
L DTOHX| OOOHX PWMHx n
Comparator > OCx | Dead-Time Output Fault
x Generator |DTOLx| Override |9OOLX|protection|[PWMLx O
—>| Duty-Cycle
VUX SYNCx
from J
Clock selector [T hannel x
Generator electo
from APB
Peripheral Bus
Counter
Channel 0 Channel y (= x+1)
DTOHy]| OOOHy PWMHyj
Z0Cy | Dead-Time Output Fault D
C t c ide |OOOL ion|PWML:
2=0(x=0,y=1), omp;:ra or = Generator [DTOLy | Override Y | Protection Y D
z=1(x=2,y=3), | 2-bit gray
z=2(x=4,y=5), | counterz

z=3(x=6,y=7)

Each of the 4 channels is composed of six blocks:

* A clock selector which selects one of the clocks provided by the clock generator (described in PWM
Clock Generator ).

* A counter clocked by the output of the clock selector. This counter is incremented or decremented
according to the channel configuration and comparators matches. The size of the counter is 16 bits.

* A comparator used to compute the OCx output waveform according to the counter value and the
configuration. The counter value can be the one of the channel counter or the one of the channel 0
counter according to SYNCx bit in the PWM Sync Channels Mode Register (PWM_SCM).

* A 2-bit configurable gray counter enables the stepper motor driver. One gray counter drives 2
channels.

* A dead-time generator providing two complementary outputs (DTOHx/DTOLX) which allows to drive
external power control switches safely.
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SAM E70/S70/V70/V71 Family
Pulse Width Modulation Controller (PWM)

Figure 51-9. Complementary Output Waveforms
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PWM Push-Pull Mode

When a PWM channel is configured in Push-Pull mode, the dead-time generator output is managed
alternately on each PWM cycle. The polarity of the PWM line during the idle state of the Push-Pull mode
is defined by the DPOLI bit in the PWM Channel Mode Register (PWM_CMRXx). The Push-Pull mode can
be enabled separately on each channel by writing a one to bit PPM in the PWM Channel Mode Register.
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SAM E70/S70/V70/V71 Family
Analog Comparator Controller (ACC)
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