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7.8 Fast Startup
The SAM E70/S70/V70/V71 allows the processor to restart in a few microseconds while the processor is
in Wait mode or in Sleep mode. A fast startup can occur upon detection of a low level on any of the
following wakeup sources:

• WKUP0 to WKUP13 pins
• Supply Monitor
• RTC alarm
• RTT alarm
• USBHS interrupt line (WAKEUP)
• Processor debug request (CDBGPWRUPREQ)
• GMAC wake on LAN event

Note: CAN wakeup requires the use of any WKUP0–13 pin.

The fast restart circuitry is fully asynchronous and provides a fast startup signal to the Power
Management Controller. As soon as the fast startup signal is asserted, the PMC automatically restarts the
Main RC oscillator, switches the Master clock on this clock and re-enables the processor clock.

 SAM E70/S70/V70/V71 Family
Power Considerations
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31.20.22 PMC Write Protection Status Register

Name:  PMC_WPSR
Offset:  0x00E8
Reset:  0x0
Property:  Read-only

Bit 31 30 29 28 27 26 25 24  
          

Access  
Reset  

Bit 23 22 21 20 19 18 17 16  
 WPVSRC[15:8]  

Access  
Reset 0 0 0 0 0 0 0 0  

Bit 15 14 13 12 11 10 9 8  
 WPVSRC[7:0]  

Access  
Reset 0 0 0 0 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
        WPVS  

Access  
Reset 0  

Bits 23:8 – WPVSRC[15:0] Write Protection Violation Source
When WPVS = 1, WPVSRC indicates the register address offset at which a write access has been
attempted.

Bit 0 – WPVS Write Protection Violation Status

Value Description
0 No write protection violation has occurred since the last read of the PMC_WPSR.
1 A write protection violation has occurred since the last read of the PMC_WPSR. If this

violation is an unauthorized attempt to write a protected register, the associated violation is
reported into field WPVSRC.

 SAM E70/S70/V70/V71 Family
Power Management Controller (PMC)
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32.6.1.47 PIO Write Protection Status Register

Name:  PIO_WPSR
Offset:  0x00E8
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  
 WPVSRC[15:8]  

Access  
Reset 0 0 0 0 0 0 0 0  

Bit 15 14 13 12 11 10 9 8  
 WPVSRC[7:0]  

Access  
Reset 0 0 0 0 0 0 0 0  

Bit 7 6 5 4 3 2 1 0  
        WPVS  

Access  
Reset 0  

Bits 23:8 – WPVSRC[15:0] Write Protection Violation Source
When WPVS = 1, WPVSRC indicates the register address offset at which a write access has been
attempted.

Bit 0 – WPVS Write Protection Violation Status

Value Description
0 No write protection violation has occurred since the last read of the PIO_WPSR.
1 A write protection violation has occurred since the last read of the PIO_WPSR. If this

violation is an unauthorized attempt to write a protected register, the associated violation is
reported into field WPVSRC.

 SAM E70/S70/V70/V71 Family
Parallel Input/Output Controller (PIO)

© 2018 Microchip Technology Inc.  Datasheet DS60001527B-page 414



34.7.9 SDRAMC Memory Device Register

Name:  SDRAMC_MDR
Offset:  0x24
Reset:  0x00000000
Property:  Read/Write

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  
       MD[1:0]  

Access R/W R/W  
Reset 0 0  

Bits 1:0 – MD[1:0] Memory Device Type

Value Name Description
0 SDRAM SDRAM
1 LPSDRAM Low-power SDRAM
2 – Reserved
3 – Reserved

 SAM E70/S70/V70/V71 Family
SDRAM Controller (SDRAMC)
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36.9.30 XDMAC Channel x Source Microblock Stride Register [x = 0..23]

Name:  XDMAC_CSUS
Offset:  0x80 + n*0x40 [n=0..23]
Reset:  0x00000000
Property:  Read/Write

Bit 31 30 29 28 27 26 25 24  
          

Access  
Reset  

Bit 23 22 21 20 19 18 17 16  
 SUBS[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  
 SUBS[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  
 SUBS[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 23:0 – SUBS[23:0] Channel x Source Microblock Stride
Two’s complement microblock stride for channel x.

 SAM E70/S70/V70/V71 Family
DMA Controller (XDMAC)
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Cleared on read.

Bit 24 – PDRQFT PDelay Request Frame Transmitted
Indicates a PTP pdelay_req frame has been transmitted.

Cleared on read.

Bit 23 – PDRSFR PDelay Response Frame Received
Indicates a PTP pdelay_resp frame has been received.

Cleared on read.

Bit 22 – PDRQFR PDelay Request Frame Received
Indicates a PTP pdelay_req frame has been received.

Cleared on read.

Bit 21 – SFT PTP Sync Frame Transmitted
Indicates a PTP sync frame has been transmitted.

Cleared on read.

Bit 20 – DRQFT PTP Delay Request Frame Transmitted
Indicates a PTP delay_req frame has been transmitted.

Cleared on read.

Bit 19 – SFR PTP Sync Frame Received
Indicates a PTP sync frame has been received.

Cleared on read.

Bit 18 – DRQFR PTP Delay Request Frame Received
Indicates a PTP delay_req frame has been received.

Cleared on read.

Bit 14 – PFTR Pause Frame Transmitted
Indicates a pause frame has been successfully transmitted after being initiated from the Network Control
Register.

Cleared on read.

Bit 13 – PTZ Pause Time Zero
Set when either the Pause Time Register at address 0x38 decrements to zero, or when a valid pause
frame is received with a zero pause quantum field.

Cleared on read.

Bit 12 – PFNZ Pause Frame with Non-zero Pause Quantum Received
Indicates a valid pause has been received that has a non-zero pause quantum field.

Cleared on read.

Bit 11 – HRESP HRESP Not OK
Set when the DMA block sees HRESP not OK.

 SAM E70/S70/V70/V71 Family
GMAC - Ethernet MAC
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38.8.55 GMAC Late Collisions Register

Name:  GMAC_LC
Offset:  0x144
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  
       LCOL[9:8]  

Access R R  
Reset 0 0  

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

Access R 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.

 SAM E70/S70/V70/V71 Family
GMAC - Ethernet MAC
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38.8.70 GMAC 1519 to Maximum Byte Frames Received Register

Name:  GMAC_TMXBFR
Offset:  0x180
Reset:  0x00000000
Property:  -

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

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  
 NFRX[23:16]  

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  
 NFRX[15:8]  

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  
 NFRX[7:0]  

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

Bits 31:0 – NFRX[31:0] 1519 to Maximum Byte Frames Received without Error
This bit field counts the number of 1519 Byte or above frames successfully received without error.
Maximum frame size is determined by the Maximum Frame Size bit (MAXFS, 1536 Bytes) or Jumbo
Frame Size bit (JFRAME, 10240 Bytes) in the Network Configuration Register (GMAC_NCFGR).
Excludes pause frames, and is only incremented if the frame is successfully filtered and copied to
memory.

 SAM E70/S70/V70/V71 Family
GMAC - Ethernet MAC
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38.8.80 GMAC IP Header Checksum Errors Register

Name:  GMAC_IHCE
Offset:  0x1A8
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  
 HCKER[7:0]  

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

Bits 7:0 – HCKER[7:0] IP Header Checksum Errors
This register counts the number of frames discarded due to an incorrect IP header checksum, but are
between 64 and 1518 Bytes (1536 Bytes if GMAC_NCFGR.MAXFS=1) and do not have a CRC error, an
alignment error, nor a symbol error.

 SAM E70/S70/V70/V71 Family
GMAC - Ethernet MAC
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Value Description
0 Cleared when USBHS_HSTPIPICR.SHORTPACKETIC = 1.
1 Set when a short packet is received by the host controller (packet length inferior to the

PSIZE programmed field).

Bit 6 – CRCERRI CRC Error Interrupt

Value Description
0 Cleared when USBHS_HSTPIPICR.CRCERRIC = 1.
1 Set when a CRC error occurs on the current bank of the pipe. This triggers an interrupt if the

USBHS_HSTPIPIMR.TXSTPE bit = 1.

Bit 5 – OVERFI Overflow Interrupt

Value Description
0 Cleared when USBHS_HSTPIPICR.OVERFIC = 1.
1 Set when the current pipe has received more data than the maximum length of the current

pipe. An interrupt is triggered if the USBHS_HSTPIPIMR.OVERFIE bit = 1.

Bit 4 – NAKEDI NAKed Interrupt

Value Description
0 Cleared when USBHS_HSTPIPICR.NAKEDIC = 1.
1 Set when a NAK has been received on the current bank of the pipe. This triggers an interrupt

if the USBHS_HSTPIPIMR.NAKEDE bit = 1.

Bit 3 – PERRI Pipe Error Interrupt

Value Description
0 Cleared when the error source bit is cleared.
1 Set when an error occurs on the current bank of the pipe. This triggers an interrupt if the

USBHS_HSTPIPIMR.PERRE bit is set. Refer to the USBHS_HSTPIPERRx register to
determine the source of the error.

Bit 2 – UNDERFI Underflow Interrupt
This bit is set, for an isochronous and interrupt IN/OUT pipe, when an error flow occurs. This triggers an
interrupt if the UNDERFIE bit = 1.

This bit is set, for an isochronous or interrupt OUT pipe, when a transaction underflow occurs in the
current pipe (the pipe cannot send the OUT data packet in time because the current bank is not ready). A
zero-length-packet (ZLP) is sent instead.

This bit is set, for an isochronous or interrupt IN pipe, when a transaction flow error occurs in the current
pipe, i.e, the current bank of the pipe is not free while a new IN USB packet is received. This packet is not
stored in the bank. For an interrupt pipe, the overflowed packet is ACKed to comply with the USB
standard.

This bit is cleared when USBHS_HSTPIPICR.UNDERFIEC = 1.

Bit 1 – TXOUTI Transmitted OUT Data Interrupt

 SAM E70/S70/V70/V71 Family
USB High-Speed Interface (USBHS)
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40.3 Block Diagram
Figure 40-1. Block Diagram (4-bit configuration)
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Note: 
1. When several HSMCI (x HSMCI) are embedded in a product, MCCK refers to HSMCIx_CK,

MCCDA to HSMCIx_CDA, MCDAy to HSMCIx_DAy.

40.4 Application Block Diagram
Figure 40-2. Application Block Diagram
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43.6.5.4.5 Reversal after a Repeated Start

Reversal of Read to Write
The master initiates the communication by a read command and finishes it by a write command.

The figure below describes the REPEATED START and the reversal from Read mode to Write mode.

Figure 43-36. Repeated Start and Reversal from Read Mode to Write Mode

S SADR R ADATA0A DATA1 SADRSrNA W A DATA2 A DATA3 A P

Cleared after read

DATA0 DATA1

DATA2 DATA3

SVACC

SVREAD

TWD

TWIHS_THR

TWIHS_RHR

EOSACC

TXRDY

RXRDY

TXCOMP As soon as a START is detected

Note:  TXCOMP is only set at the end of the transmission. This is because after the REPEATED START,
SADR is detected again.

Reversal of Write to Read
The master initiates the communication by a write command and finishes it by a read command. The
figure below describes the REPEATED START and the reversal from Write mode to Read mode.

Figure 43-37. Repeated Start and Reversal from Write Mode to Read Mode

S SADR W ADATA0A DATA1 SADRSrA R A DATA2 A DATA3 NA P

Cleared after read

DATA0

DATA2 DATA3

DATA1

TXCOMP

TXRDY

RXRDY

As soon as a START is detected

Read TWIHS_RHR

SVACC

SVREAD

TWD

TWIHS_RHR

TWIHS_THR

EOSACC

Note: 
1. In this case, if TWIHS_THR has not been written at the end of the read command, the clock is

automatically stretched before the ACK.
2. TXCOMP is only set at the end of the transmission. This is because after the REPEATED START,

SADR is detected again.

43.6.5.5 Using the DMA Controller (DMAC) in Slave Mode
The use of the DMAC significantly reduces the CPU load.

43.6.5.5.1 Data Transmit with the DMA in Slave Mode
The following procedure shows an example to transmit data with DMA.

1. Initialize the transmit DMA (memory pointers, transfer size, etc).

 SAM E70/S70/V70/V71 Family
Two-wire Interface (TWIHS)
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US_LONMR.TCOL determines whether to terminate transmission or not upon collision notification during
preamble transmission.

46.6.10.6.5 Collision Detection After CRC
As defined in “comm_type” on page 64, if comm_type=1 the LON node can be either be configured to
ignore collision after the CRC has been sent but prior to the end of the frame.

US_LONMR.CDTAIL determines whether such collision notifications must be considered or not.

46.6.10.6.6 Random Number Generation
The Predictive p-persistent CSMA algorithm defined in the CEA-709.1 Standard is based on a random
number generation.

This random number is automatically generated by an internal algorithm.

In addition, a USART IC DIFF register (US_ICDIFF) is available to avoid that two same chips with the
same software generate the same random number after reset. The value of this register is used by the
internal algorithm to generate the random number. Therefore, putting a different value here for each chip
ensures that the random number generated after a reset at the same time, will not be the same. It is
recommended to put the chip ID code here.

46.6.10.7 LON Node Backlog Estimation
As defined in the CEA-709 standard, the LON node maintains its own backlog estimation. The node
backlog estimation is initially set to 1, will always be greater than 1 and will never exceed 63. If the node
backlog estimation exceeds the maximum backlog value, the backlog value is set to 63 and a backlog
overflow error flag is set (LBLOVFE flag).

The node backlog estimation is incremented each time a frame is sent or received successfully. The
increment to the backlog is encoded into the link layer header, and represents the number of messages
that the packet shall cause to be generated upon reception.

The backlog decrements under one of the following conditions:

• On waiting to transmit: If Wbase randomizing slots go by without channel activity.
• On receive: If a packet is received with a backlog increment of ‘0’.
• On transmit: If a packet is transmitted with a backlog increment of ‘0’.
• On idle: If a packet cycle time expires without channel activity.

46.6.10.7.1 Optional Collision Detection Feature And Backlog Estimation
Each time a frame is transmitted and a collision occurred, the backlog is incremented by 1. In this case,
the backlog increment encoded in the link layer is ignored.

46.6.10.8 LON Timings
Figure 46-59. LON Timings

Packet

Beta1

IDT Beta2

1 2 3 ... n... ...

Priority
Slots Random Delay

Packet

46.6.10.8.1 Beta2
A node wishing to transmit generates a random delay T. This delay is an integer number of randomizing
slots of duration Beta2.

The beta2 length (in tbit) is configurable through US_FIDI. Note that a length of ‘0’ is not allowed.

 SAM E70/S70/V70/V71 Family
Universal Synchronous Asynchronous Receiver Transc...
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A MediaLB data structure flow is:

• The MediaLB Controller places a ChannelAddress on the MLBS line. This addresses two or more
MediaLB Devices. One acts as a Tx MediaLB Device and the other or others act as Rx MediaLB
Devices.

• After a fixed delay of 4 bytes (one quadlet or physical channel), the addressed Tx MediaLB Device
responds by shifting out a command byte (Command) onto the MLBS line, coincident with the start
of 4 bytes of data onto the MLBD line.

• The Rx MediaLB Device responds in the same physical channel by shifting out its status response
(RxStatus) onto the MLBS line after the Tx Device’s Command. The RxStatus reports the status of
the receiving Device to the sender. For asynchronous, control and isochronous (non-broadcast)
transmissions, the data sent is accepted if the receiver presents a status response of
ReceiverReady or rejected if the receiver presents a status response of ReceiverBusy. For
synchronous and isochronous (broadcast) transmissions, the receiving Device must not drive any
RxStatus, thereby defaulting to ReceiverReady. Synchronous (and some isochronous) data is sent
in a broadcast fashion and supports multiple receiving Devices.
Figure 48-4. 3-pin MediaLB Data Structure

Controller:
ChannelAddress

Tx Device:
Command

Rx Device:
RxStatus

Tx Device:
Data

Tx Device:
Data

Tx Device:
Data

Tx Device:
Data

4-byte delay
(1 quadlet = 1 physical channel) (1 quadlet = 1 physical channel) 

Controller grants the 
Transmitting Device 
access to the logical 

channel associated with 
the ChannelAddress.

Transmitting Device sends 
its Command and 

associated Data on the
logical channel associated

with the ChannelAddress.

Receiving Device 
accepts or rejects the 
Data using the RxStatus 
field. 

MLBS

MLBD

During normal operation, the MediaLB Controller initiates a transfer by sending out the ChannelAddress
on the MLBS line, and then stops driving (high-impedance) the MLBS line. When a MediaLB Device
recognizes the ChannelAddress as related to one of its channels, the Tx Device will generate the
Command on the MLBS line and place the data on the MLBD line. The Rx Device will generate the
RxStatus on the MLBS line, after the Command. Both Command and RxStatus are output in the second
quadlet after the matching ChannelAddress occurred. If the Rx Device reports a status response of
ReceiverBusy, then the Tx Device must retransmit the Command and Data in the next physical channel
assigned to that same ChannelAddress (next quadlet in the logical channel). If the Tx Device transmits
the NoData command, the Rx Device ignores the data on the MLBD line.

This results in the following scheme:

Controller: ChannelAddress → Tx Device: Command → Rx Device: RxStatus

Since for synchronous data transmission (SyncData) the status response must always be ReceiverReady
(bus default when signal not driven), synchronous data supports broadcast transmission to multiple Rx
Devices.

After the Tx Device outputs Command, it must stop driving the MLBS line to allow the Rx Device to output
RxStatus. At the end of the physical channel, the Tx Device must also stop driving the MLBD line unless
the ChannelAddress for the next physical channel is also assigned to it. Likewise, after the Rx Device
outputs RxStatus, it must stop driving the MLBS line to allow the Controller to output another
ChannelAddress.

Figure 48-5 illustrates which Device is driving the MediaLB signal and data lines, using the 256Fs speed
as an example. Depending on the number of physical channels that are grouped into logical channels,

 SAM E70/S70/V70/V71 Family
Media Local Bus (MLB)
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Value Description
0 Last received CAN FD message did not have its BRS flag set.
1 Last received CAN FD message had its BRS flag set.

Bit 11 – RESI ESI Flag of Last Received CAN FD Message (cleared on read)
This bit is set together with RFDF, independently from acceptance filtering.

Value Description
0 Last received CAN FD message did not have its ESI flag set.
1 Last received CAN FD message had its ESI flag set.

Bits 10:8 – DLEC[2:0] Data Phase Last Error Code (set to 111 on read)
Type of last error that occurred in the data phase of a CAN FD format frame with its BRS flag set. Coding
is the same as for LEC. This field will be cleared to zero when a CAN FD format frame with its BRS flag
set has been transferred (reception or transmission) without error.

Bit 7 – BO Bus_Off Status

Value Description
0 The MCAN is not Bus_Off.
1 The MCAN is in Bus_Off state.

Bit 6 – EW Warning Status

Value Description
0 Both error counters are below the Error_Warning limit of 96.
1 At least one of error counter has reached the Error_Warning limit of 96.

Bit 5 – EP Error Passive

Value Description
0 The MCAN is in the Error_Active state. It normally takes part in bus communication and

sends an active error flag when an error has been detected.
1 The MCAN is in the Error_Passive state.

Bits 4:3 – ACT[1:0] Activity
Monitors the CAN communication state of the CAN module.

Value Name Description
0 SYNCHRONIZING Node is synchronizing on CAN communication
1 IDLE Node is neither receiver nor transmitter
2 RECEIVER Node is operating as receiver
3 TRANSMITTER Node is operating as transmitter

Bits 2:0 – LEC[2:0] Last Error Code (set to 111 on read)
The LEC indicates the type of the last error to occur on the CAN bus. This field is cleared when a
message has been transferred (reception or transmission) without error.

 SAM E70/S70/V70/V71 Family
Controller Area Network (MCAN)
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49.6.28 MCAN Receive FIFO 0 Status

Name:  MCAN_RXF0S
Offset:  0xA4
Reset:  0x00000000
Property:  Read-only

Bit 31 30 29 28 27 26 25 24  
       RF0L F0F  

Access R R  
Reset 0 0  

Bit 23 22 21 20 19 18 17 16  
   F0PI[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  
   F0GI[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  
  F0FL[6:0]  

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

Bit 25 – RF0L Receive FIFO 0 Message Lost
This bit is a copy of interrupt flag MCAN_IR.RF0L. When MCAN_IR.RF0L is reset, this bit is also reset.

Overwriting the oldest message when MCAN_RXF0C.F0OM = ‘1’ will not set this flag.

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

Bit 24 – F0F Receive FIFO 0 Full

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

Bits 21:16 – F0PI[5:0] Receive FIFO 0 Put Index
Receive FIFO 0 write index pointer, range 0 to 63.

Bits 13:8 – F0GI[5:0] Receive FIFO 0 Get Index
Receive FIFO 0 read index pointer, range 0 to 63.

Bits 6:0 – F0FL[6:0] Receive FIFO 0 Fill Level
Number of elements stored in Receive FIFO 0, range 0 to 64.

 SAM E70/S70/V70/V71 Family
Controller Area Network (MCAN)
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The set registers PWM Output Selection Set Register (PWM_OSS) and PWM Output Selection Set
Update Register (PWM_OSSUPD) enable the override of the outputs of a channel regardless of other
channels. In the same way, the clear registers PWM Output Selection Clear Register (PWM_OSC) and 
PWM Output Selection Clear Update Register (PWM_OSCUPD) disable the override of the outputs of a
channel regardless of other channels.

By using buffer registers PWM_OSSUPD and PWM_OSCUPD, the output selection of PWM outputs is
done synchronously to the channel counter, at the beginning of the next PWM period.

By using registers PWM_OSS and PWM_OSC, the output selection of PWM outputs is done
asynchronously to the channel counter, as soon as the register is written.

The value of the current output selection can be read in PWM_OS.

While overriding PWM outputs, the channel counters continue to run, only the PWM outputs are forced to
user defined values.

51.6.2.7 Fault Protection
8 inputs provide fault protection which can force any of the PWM output pairs to a programmable value.
This mechanism has priority over output overriding.

Figure 51-16. Fault Protection
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The polarity level of the fault inputs is configured by the FPOL field in the PWM Fault Mode Register
(PWM_FMR). For fault inputs coming from internal peripherals such as ADC or Timer Counter, the
polarity level must be FPOL = 1. For fault inputs coming from external GPIO pins the polarity level
depends on the user's implementation.

The configuration of the Fault Activation mode (FMOD field in PWMC_FMR) depends on the peripheral
generating the fault. If the corresponding peripheral does not have “Fault Clear” management, then the
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Value Name Description
2 SUT16 16 periods of AFE clock
3 SUT24 24 periods of AFE clock
4 SUT64 64 periods of AFE clock
5 SUT80 80 periods of AFE clock
6 SUT96 96 periods of AFE clock
7 SUT112 112 periods of AFE clock
8 SUT512 512 periods of AFE clock
9 SUT576 576 periods of AFE clock
10 SUT640 640 periods of AFE clock
11 SUT704 704 periods of AFE clock
12 SUT768 768 periods of AFE clock
13 SUT832 832 periods of AFE clock
14 SUT896 896 periods of AFE clock
15 SUT960 960 periods of AFE clock

Bits 15:8 – PRESCAL[7:0] Prescaler Rate Selection
PRESCAL = fperipheral clock/ fAFE Clock - 1

When PRESCAL is cleared, no conversion is performed.

Bit 7 – FREERUN Free Run Mode

Value Name Description
0 OFF Normal mode
1 ON Free Run mode: never wait for any trigger.

Bit 6 – FWUP Fast Wakeup

Value Name Description
0 OFF Normal Sleep mode: the sleep mode is defined by the SLEEP bit.
1 ON Fast Wakeup Sleep mode: the voltage reference is ON between conversions and

AFE is OFF.

Bit 5 – SLEEP Sleep Mode

Value Name Description
0 NORMAL Normal mode: the AFE and reference voltage circuitry are kept ON between

conversions.
1 SLEEP Sleep mode: the AFE and reference voltage circuitry are OFF between

conversions.

Bits 3:1 – TRGSEL[2:0] Trigger Selection

Value Name Description
0 AFEC_TRIG0 AFE0_ADTRG for AFEC0 / AFE1_ADTRG for AFEC1
1 AFEC_TRIG1 TIOA Output of the Timer Counter Channel 0 for AFEC0/TIOA Output of the

Timer Counter Channel 3 for AFEC1
2 AFEC_TRIG2 TIOA Output of the Timer Counter Channel 1 for AFEC0/TIOA Output of the

Timer Counter Channel 4 for AFEC1

 SAM E70/S70/V70/V71 Family
Analog Front-End Controller (AFEC)
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Symbol Parameter Conditions Minimum Typical Maximum Unit

PD
Power

Dissipation

At TA = 85°C,
TFBGA100 ¯ ¯ 814 mW

At TA =
105°C,

TFBGA100
¯ ¯ 407 mW

PD
Power

Dissipation

At TA = 85°C,
LQFP100 ¯ ¯ 938 mW

At TA =
105°C,

LQFP100
¯ ¯ 469 mW

PD
Power

Dissipation

At TA = 85°C,
LQFP64 ¯ ¯ 833 mW

At TA =
105°C,

LQFP64
¯ ¯ 417 mW

59.2 DC Characteristics
The following characteristics are applicable to the operating temperature range: TA [-40°C : +105°C],
unless otherwise specified.

Table 59-3. DC Characteristics

Symbol Parameter Conditions Min Typ Max Unit

VDDCORE

DC Supply
Core – 1.08 1.2 1.32 V

Allowable
Voltage
Ripple

rms value 10
kHz to 20
MHz

– – 20 mV

Rising Slope – 2.4 – 30 V/ms

VDDIO

DC Supply
I/Os, Backup (See Note 1) 1.7 3.3 3.6 V

Allowable
Voltage
Ripple

rms value 10
kHz to 10
MHz

– – 30 mV

Rising Slope – 1.9 – 30 V/ms

VDDIN

DC Supply
Voltage
Regulator

(See Note 1) 1.7 3.3 3.6 V

 SAM E70/S70/V70/V71 Family
Electrical Characteristics for SAM E70/S70
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