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Table 11-11.  Faults (Continued)

Fault Handler Bit Name Fault Status Register
Bus error: - -

during exception stacking STKERR

during exception unstacking UNSTKERR

during instruction prefetch Bus fault IBUSERR

“BFSR: Bus Fault Status Subregister”

during lazy floating-point state preservation LSPERR®
Precise data bus error PRECISERR
Imprecise data bus error IMPRECISERR
Attempt to access a coprocessor NOCP
Undefined instruction UNDEFINSTR
Attempt to enter an invalid instruction set state INVSTATE

Usage fault “UFSR: Usage Fault Status Subregister”

Invalid EXC_RETURN value INVPC
lllegal unaligned load or store UNALIGNED
Divide By 0 DIVBYZERO

Notes: 1. Occurs on an access to an XN region even if the processor does not include an MPU or the MPU is disabled.

2. Attempt to use an instruction set other than the Thumb instruction set, or return to a non load/store-multiple instruction with
ICI continuation.

3. Only present in a Cortex-M4F device

Fault Escalation and Hard Faults
All faults exceptions except for hard fault have configurable exception priority, see “System Handler Priority

Registers” . The software can disable the execution of the handlers for these faults, see “System Handler Control
and State Register” .

Usually, the exception priority, together with the values of the exception mask registers, determines whether the
processor enters the fault handler, and whether a fault handler can preempt another fault handler, as described in
“Exception Model” .

In some situations, a fault with configurable priority is treated as a hard fault. This is called priority escalation, and
the fault is described as escalated to hard fault. Escalation to hard fault occurs when:
e A fault handler causes the same kind of fault as the one it is servicing. This escalation to hard fault occurs
because a fault handler cannot preempt itself; it must have the same priority as the current priority level.
e A fault handler causes a fault with the same or lower priority as the fault it is servicing. This is because the
handler for the new fault cannot preempt the currently executing fault handler.
e An exception handler causes a fault for which the priority is the same as or lower than the currently
executing exception.
e Afault occurs and the handler for that fault is not enabled.
If a bus fault occurs during a stack push when entering a bus fault handler, the bus fault does not escalate to a
hard fault. This means that if a corrupted stack causes a fault, the fault handler executes even though the stack
push for the handler failed. The fault handler operates but the stack contents are corrupted.

Note:  Only Reset and NMI can preempt the fixed priority hard fault. A hard fault can preempt any exception other than
Reset, NMI, or another hard fault.

Fault Status Registers and Fault Address Registers

The fault status registers indicate the cause of a fault. For bus faults and memory management faults, the fault
address register indicates the address accessed by the operation that caused the fault, as shown in Table 11-12.
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11.6.9 Bitfield Instructions

The table below shows the instructions that operate on adjacent sets of bits in registers or bitfields.

Table 11-24.  Packing and Unpacking Instructions

Mnemonic Description

BFC Bit Field Clear

BFI Bit Field Insert

SBFX Signed Bit Field Extract
SXTB Sign extend a byte

SXTH Sign extend a halfword
UBFX Unsigned Bit Field Extract
UXTB Zero extend a byte

UXTH Zero extend a halfword

SAMA4E Series [DATASHEET 163
Atmel [ ]

Atmel-11157H-ATARM-SAM4E16-SAM4E8-Datasheet_31-Mar-16



e Time stamping: Timestamps are emitted relative to packets. The ITM contains a 21-bit counter to generate
the timestamp.

12.6.8.1 How to Configure the ITM

The following example describes how to output trace data in asynchronous trace mode.
e Configure the TPIU for asynchronous trace mode (refer to Section 12.6.8.3 “How to Configure the TPIU")

e Enable the write accesses into the ITM registers by writing “OXC5ACCES55” into the Lock Access Register
(Address: OXEOOOOFBO)

e Write 0x00010015 into the Trace Control Register:
— Enable ITM
—  Enable Synchronization packets
—  Enable SWO behavior
— Fixthe ATBIDto 1
e Write Ox1 into the Trace Enable Register:
—  Enable the Stimulus port 0
e Write Ox1 into the Trace Privilege Register:

—  Stimulus port 0 only accessed in privileged mode (Clearing a bit in this register will result in the
corresponding stimulus port being accessible in user mode.)

e Write into the Stimulus port O register: TPIU (Trace Port Interface Unit)
The TPIU acts as a bridge between the on-chip trace data and the Instruction Trace Macrocell (ITM).
The TPIU formats and transmits trace data off-chip at frequencies asynchronous to the core.

12.6.8.2 Asynchronous Mode

The TPIU is configured in asynchronous mode, trace data are output using the single TRACESWO pin. The
TRACESWO signal is multiplexed with the TDO signal of the JTAG Debug Port. As a consequence, asynchronous
trace mode is only available when the Serial Wire Debug mode is selected since TDO signal is used in JTAG
debug mode.
Two encoding formats are available for the single pin output:

e Manchester encoded stream. This is the reset value.

e NRZ_based UART byte structure

12.6.8.3 How to Configure the TPIU

This example only concerns the asynchronous trace mode.

e Setthe TRCENA bit to 1 into the Debug Exception and Monitor Register (OXEOOOEDFC) to enable the use of
trace and debug blocks.

e Write Ox2 into the Selected Pin Protocol Register
—  Select the Serial Wire Output — NRZ
Write 0x100 into the Formatter and Flush Control Register

e Set the suitable clock prescaler value into the Async Clock Prescaler Register to scale the baud rate of the
asynchronous output (this can be done automatically by the debugging tool).

12.6.9 IEEE® 1149.1 JTAG Boundary Scan
IEEE 1149.1 JTAG Boundary Scan allows pin-level access independent of the device packaging technology.

IEEE1149.1 JTAG Boundary Scan is enabled when TST is tied to high, PA7 tied low, and JTAGSEL tied to high
during power-up. These pins must be maintained in their respective states for the duration of the boundary scan
operation.
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16.5.3 Watchdog Timer Status Register

Name: WDT_SR
Address: 0x400E1858
Access Read-only
31 30 29 28 27 26 25 24
23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8
7 6 5 4 3 2 1 0
| - | - | - | - | - | - | WDERR | WDUNF |
» WDUNF: Watchdog Underflow (cleared on read)
0: No watchdog underflow occurred since the last read of WDT_SR.
1: At least one watchdog underflow occurred since the last read of WDT_SR.
« WDERR: Watchdog Error (cleared on read)
0: No watchdog error occurred since the last read of WDT_SR.
1: At least one watchdog error occurred since the last read of WDT_SR.
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18.5.8 Supply Controller Status Register

Name: SUPC_SR

Address: 0x400E1824

Access: Read-only
31 30 29 28 27 26 25 24

| WKUPIS15 | WKUPIS14 | WKUPIS13 | WKUPIS12 | WKUPIS11 | WKUPIS10 | WKUPIS9 | WKUPIS8 |
23 22 21 20 19 18 17 16

| WKUPIS7 | WKUPIS6 | WKUPIS5 | WKUPIS4 | WKUPIS3 | WKUPIS2 | WKUPIS1 | WKUPISO |
15 14 13 12 11 10 9 8

| - | LPDBCS1 | LPDBCSO | FWUPIS | - | - | - | - |
7 6 5 4 3 2 1 0

| OSCSEL | SMOS | SMS | SMRSTS | BODRSTS | SMWS | WKUPS | FWUPS |

Note: Because of the asynchronism between the Slow Clock (SLCK) and the System Clock (MCK), the status register flag reset is taken
into account only 2 slow clock cycles after the read of the SUPC_SR.

This register is located in the VDDIO domain.

 FWUPS: FWUP Wake-up Status (cleared on read)
0 (NO): No wake-up due to the assertion of the FWUP pin has occurred since the last read of SUPC_SR.
1 (PRESENT): At least one wake-up due to the assertion of the FWUP pin has occurred since the last read of SUPC_SR.

« WKUPS: WKUP Wake-up Status (cleared on read)
0 (NO): No wake-up due to the assertion of the WKUP pins has occurred since the last read of SUPC_SR.
1 (PRESENT): At least one wake-up due to the assertion of the WKUP pins has occurred since the last read of SUPC_SR.

« SMWS: Supply Monitor Detection Wake-up Status (cleared on read)
0 (NO): No wake-up due to a supply monitor detection has occurred since the last read of SUPC_SR.
1 (PRESENT): At least one wake-up due to a supply monitor detection has occurred since the last read of SUPC_SR.

« BODRSTS: Brownout Detector Reset Status (cleared on read)
0 (NO): No core brownout rising edge event has been detected since the last read of the SUPC_SR.
1 (PRESENT): At least one brownout output rising edge event has been detected since the last read of the SUPC_SR.

When the voltage remains below the defined threshold, there is no rising edge event at the output of the brownout detec-
tion cell. The rising edge event occurs only when there is a voltage transition below the threshold.

* SMRSTS: Supply Monitor Reset Status (cleared on read)
0 (NO): No supply monitor detection has generated a core reset since the last read of the SUPC_SR.
1 (PRESENT): At least one supply monitor detection has generated a core reset since the last read of the SUPC_SR.

* SMS: Supply Monitor Status (cleared on read)
0 (NO): No supply monitor detection since the last read of SUPC_SR.
1 (PRESENT): At least one supply monitor detection since the last read of SUPC_SR.
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25.8.3 DMAC Software Single Request Register

Name: DMAC_SREQ

Address: 0x400C0008

Access: Read/Write
31 30 29 28 27 26 25 24

I - I - I - I - I - I - I - I - |
23 22 21 20 19 18 17 16

I - I - I - I - I - I - I - I - |
15 14 13 12 11 10 9 8

I - I - I - I - I - I - I - I - |
7 6 5 4 3 2 1 0

[ DSREQ3 [ SSREQ3 | DSREQ2 | SSREQ2 | DSREQL | SSREQL | DSREQD | SSREQO |

» DSREQXx: Destination Request
Request a destination single transfer on channel i.

* SSREQx: Source Request
Request a source single transfer on channel i.
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Table 34-4. SPI Bus Protocol Modes

SPI Mode | CPOL NCPHA | Shift SPCK Edge | Capture SPCK Edge | SPCK Inactive Level
1 0 0 Rising Falling Low
2 1 1 Rising Falling High
3 1 0 Falling Rising High

Figure 34-3 and Figure 34-4 show examples of data transfers.

Figure 34-3.  SPI Transfer Format (NCPHA = 1, 8 bits per transfer)

SPCK cycle (for reference) 1 2 3 4 5 6 7 8
cPOL < 0) | | | | | | | |
cPoL 1) I I I I I I I I

(from mgls?esr’)I MSB 6 > 4 3 2 1 >< LSB ><

MISO m
(trom slave) MSB 6 5 4 3 2 1 X s X

NSS
(to slave)

* Not defined.
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Figure 35-4. Master Write with One Data Byte
STOP Command sent (write in TWI_CR)

o s X oror XWX A oAt AP

Write THR (DATA)

Figure 35-5. Master Write with Multiple Data Bytes

STOP command performed
(by writing in the TWI_CR)

N

)

e« TTTTIIIIIIIIIII]LIIIT )

TXRDY -|\ I_ | [
N
Write THR (Data n) / \

Write THR (Data n+1) Write THR (Data n+2)
Last data sent

820  SAMAE Series [DATASHEET] Atmel

Atmel-11157H-ATARM-SAM4E16-SAM4E8-Datasheet_31-Mar-16



36.6.6 UART Status Register

Name: UART_SR

Address:  Ox400E0614 (0), 0x40060614 (1)

Access: Read-only
31 30 29 28 27 26 25 24

| - | - | - | - | - | - | - | - |
23 22 21 20 19 18 17 16

| - | - | - | - | - | - | - | - |
15 14 13 12 11 10 9 8

| — | — | — | rRxBUFF | TXBUFE | — | TXEMPTY | — |
7 6 5 4 3 2 1 0

[ PARE | FPRAME | ovrRe | ENDTX | ENDRX | - | T™rRDY [ RxmrDY |

o

0
d

1:

RXRDY: Receiver Ready
: No character has been received since the last read of the UART_RHR, or the receiver is disabled.

: At least one complete character has been received, transferred to UART_RHR and not yet read.

TXRDY: Transmitter Ready

: A character has been written to UART_THR and not yet transferred to the internal shift register, or the transmitter is
isabled.

There is no character written to UART_THR not yet transferred to the internal shift register.

ENDRX: End of Receiver Transfer
: The end of transfer signal from the receiver PDC channel is inactive.

1. The end of transfer signal from the receiver PDC channel is active.

ENDTX: End of Transmitter Transfer
: The end of transfer signal from the transmitter PDC channel is inactive.

1: The end of transfer signal from the transmitter PDC channel is active.

OVRE: Overrun Error
: No overrun error has occurred since the last RSTSTA.

1: At least one overrun error has occurred since the last RSTSTA.

FRAME: Framing Error
: No framing error has occurred since the last RSTSTA.

1. At least one framing error has occurred since the last RSTSTA.

PARE: Parity Error
: No parity error has occurred since the last RSTSTA.

1: At least one parity error has occurred since the last RSTSTA.

TXEMPTY: Transmitter Empty
: There are characters in UART_THR, or characters being processed by the transmitter, or the transmitter is disabled.

1: There are no characters in UART_THR and there are no characters being processed by the transmitter.
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37.6.1.4 Baud Rate in ISO 7816 Mode
The 1SO7816 specification defines the bit rate with the following formula:

_Di

B—Fixf

where:
e Bis the bit rate
e Diis the bit-rate adjustment factor
e Fiis the clock frequency division factor
e fisthe ISO7816 clock frequency (Hz)

Di is a binary value encoded on a 4-bit field, named DI, as represented in Table 37-5.

Table 37-5. 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 37-6.

Table 37-6. Binary and Decimal Values for Fi
FI 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 37-7 shows the resulting Fi/Di ratio, which is the ratio between the ISO7816 clock and the baud rate clock.

Table 37-7. 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 93 139.5 186 279 372 465 128 192 256 384 512
8 46.5 69.75 93 139.5 186 2325 64 96 128 192 256
16 23.25 34.87 46.5 69.75 93 116.2 32 48 64 96 128
32 11.62 17.43 23.25 34.87 46.5 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 74.4 93 25.6 38.4 51.2 76.8 102.4

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

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 non-integer values of the Fi/Di Ratio are not supported and the user must program the FI_DI_RATIO field to a
value as close as possible to the expected value.

The FI_DI_RATIO field 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).
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« STTBRK: Start Break
0: No effect.

1: Starts transmission of a break after the characters present in US_THR and the Transmit Shift Register have been trans-
mitted. No effect if a break is already being transmitted.

* STPBRK: Stop Break
0: No effect.

1: Stops transmission of the break after a minimum of one character length and transmits a high level during 12-bit periods.
No effect if no break is being transmitted.

» STTTO: Clear TIMEOUT Flag and Start Time-out After Next Character Received
0: No effect.

1: Starts waiting for a character before enabling the time-out counter. Immediately disables a time-out period in progress.
Resets the status bit TIMEOUT in US_CSR.

« SENDA: Send Address
0: No effect.

1: In Multidrop mode only, the next character written to the US_THR is sent with the address bit set.

* RSTIT: Reset lterations
0: No effect.
1: Resets ITER in US_CSR. No effect if the ISO7816 is not enabled.

» RSTNACK: Reset Non Acknowledge
0: No effect
1: Resets NACK in US_CSR.

e RETTO: Start Time-out Immediately
0: No effect
1: Immediately restarts time-out period.

« DTREN: Data Terminal Ready Enable
0: No effect.
1: Drives the pin DTR to 0.

» DTRDIS: Data Terminal Ready Disable
0: No effect.
1: Drives the pin DTR to 1.

e RTSEN: Request to Send Pin Control
0: No effect.
1: Drives RTS pin to 0 if US_MR.USART_MODE field = 0.

¢« RTSDIS: Request to Send Pin Control
0: No effect.
1: Drives RTS pin to 1 if US_MR.USART_MODE field = 0.
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39.6 Functional Description

The PWM controller is primarily composed of a clock generator module and 4 channels.
e Clocked by the peripheral clock, the clock generator module provides 13 clocks.
e Each channel can independently choose one of the clock generator outputs.

e Each channel generates an output waveform with attributes that can be defined independently for each
channel through the user interface registers.

39.6.1 PWM Clock Generator

Figure 39-2. Functional View of the Clock Generator Block Diagram

Peripheral Clock ——| modulo n counter

@——> peripheral clock
peripheral clock/2
peripheral clock/4
peripheral clock/8
peripheral clock/16
peripheral clock/32
peripheral clock/64
peripheral clock/128
peripheral clock/256
peripheral clock/512
peripheral clock/1024

Divider A clkA

PREA DIVA

PWM_MR

N
N

—Divider B clkB

A

PREB DIVB

PWM_MR

The PWM peripheral clock is divided in the clock generator module to provide different clocks available for all
channels. Each channel can independently select one of the divided clocks.

The clock generator is divided into different blocks:
- a modulo n counter which provides 11 clocks: 1:peripheral clock’ fperipheral clock/21 fperipheral clock/4v fperipheral

clock/8- fperipheral clock/16- fperipheral cIock/32- 1:peripheral cIock/64! fperipheral clock/1281 fperipheral clock/2561 fperipheral
clock/512! 1:peripheral clock/1024

— two linear dividers (1, 1/2, 1/3, ... 1/255) that provide two separate clocks: clkA and clkB

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.
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physical form factor, pin assignment and data transfer protocol are forward-compatible with the High Speed
MultiMedia Card with some additions. SD slots can actually be used for more than flash memory cards. Devices
that support SDIO can use small devices designed for the SD form factor, such as GPS receivers, Wi-Fi or
Bluetooth adapters, modems, barcode readers, IrDA adapters, FM radio tuners, RFID readers, digital cameras
and more.

SD/SDIO is covered by humerous patents and trademarks, and licensing is only available through the Secure
Digital Card Association.

The SD/SDIO Card communication is based on a 9-pin interface (Clock, Command, 4 x Data and 3 x Power lines).
The communication protocol is defined as a part of this specification. The main difference between the SD/SDIO
Card and the High Speed MultiMedia Card is the initialization process.

The SD/SDIO Card Register (HSMCI_SDCR) allows selection of the Card Slot and the data bus width.

The SD/SDIO Card bus allows dynamic configuration of the number of data lines. After power up, by default, the
SD/SDIO Card uses only DATO for data transfer. After initialization, the host can change the bus width (number of
active data lines).

40.9.1 SDIO Data Transfer Type

SDIO cards may transfer data in either a multi-byte (1 to 512 bytes) or an optional block format (1 to 511 blocks),
while the SD memory cards are fixed in the block transfer mode. The TRTYP field in the HSMCI Command
Register (HSMCI_CMDR) allows to choose between SDIO Byte or SDIO Block transfer.

The number of bytes/blocks to transfer is set through the BCNT field in the HSMCI Block Register (HSMCI_BLKR).
In SDIO Block mode, the field BLKLEN must be set to the data block size while this field is not used in SDIO Byte
mode.

An SDIO Card can have multiple 1/0 or combined I/O and memory (called Combo Card). Within a multi-function
SDIO or a Combo card, there are multiple devices (I/O and memory) that share access to the SD bus. In order to
allow the sharing of access to the host among multiple devices, SDIO and combo cards can implement the
optional concept of suspend/resume (Refer to the SDIO Specification for more details). To send a suspend or a
resume command, the host must set the SDIO Special Command field (IOSPCMD) in the HSMCI Command
Register.

40.9.2 SDIO Interrupts

Each function within an SDIO or Combo card may implement interrupts (Refer to the SDIO Specification for more
details). In order to allow the SDIO card to interrupt the host, an interrupt function is added to a pin on the DAT[1]
line to signal the card’s interrupt to the host. An SDIO interrupt on each slot can be enabled through the HSMCI
Interrupt Enable Register. The SDIO interrupt is sampled regardless of the currently selected slot.

40.10 CE-ATA Operation
CE-ATA maps the streamlined ATA command set onto the MMC interface. The ATA task file is mapped onto MMC
register space.
CE-ATA utilizes five MMC commands:
e GO_IDLE_STATE (CMDO): used for hard reset.
e STOP_TRANSMISSION (CMD12): causes the ATA command currently executing to be aborted.
e FAST IO (CMD39): Used for single register access to the ATA taskfile registers, 8-bit access only.
[ J

RW_MULTIPLE_REGISTERS (CMD60): used to issue an ATA command or to access the control/status
registers.

e RW_MULTIPLE_BLOCK (CMD61): used to transfer data for an ATA command.
CE-ATA utilizes the same MMC command sequences for initialization as traditional MMC devices.
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40.13 Register Write Protection

To prevent any single software error from corrupting HSMCI behavior, certain registers in the address space can
be write-protected by setting the WPEN bit in the HSMCI Write Protection Mode Register (HSMCI_WPMR).

If a write access to a write-protected register is detected, the WPVS bit in the HSMCI Write Protection Status
Register (HSMCI_WPSR) is set and the field WPVSRC indicates the register in which the write access has been
attempted.

The WPVS bit is automatically cleared after reading the HSMCI_WPSR.

The following registers can be protected:

Atmel

HSMCI Mode Register

HSMCI Data Timeout Register

HSMCI SDCard/SDIO Register

HSMCI Completion Signal Timeout Register
HSMCI Configuration Register
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* RDIRE: Response Direction Error (cleared by writing in HSMCI_CMDR)
0: No error.

1: The direction bit from card to host in the response has not been detected.

* RCRCE: Response CRC Error (cleared by writing in HSMCI_CMDR)
0: No error.

1: A CRCY error has been detected in the response.

« RENDE: Response End Bit Error (cleared by writing in HSMCI_CMDR)
0: No error.

1: The end bit of the response has not been detected.

* RTOE: Response Time-out Error (cleared by writing in HSMCI_CMDR)
0: No error.
1: The response time-out set by MAXLAT in the HSMCI_CMDR has been exceeded.

» DCRCE: Data CRC Error (cleared on read)
0: No error.
1: A CRC16 error has been detected in the last data block.

» DTOE: Data Time-out Error (cleared on read)
0: No error.
1: The data time-out set by DTOCYC and DTOMUL in HSMCI_DTOR has been exceeded.

» CSTOE: Completion Signal Time-out Error (cleared on read)
0: No error.
1: The completion signal time-out set by CSTOCYC and CSTOMUL in HSMCI_CSTOR has been exceeded.

* FIFOEMPTY: FIFO empty flag
0: FIFO contains at least one byte.
1: FIFO is empty.

 XFRDONE: Transfer Done flag
0: A transfer is in progress.
1: Command Register is ready to operate and the data bus is in the idle state.

» ACKRCV: Boot Operation Acknowledge Received (cleared on read)
0: No Boot acknowledge received since the last read of the HSMCI_SR.
1: A Boot acknowledge signal has been received since the last read of HSMCI_SR.

* ACKRCVE: Boot Operation Acknowledge Error (cleared on read)
0: No boot operation error since the last read of HSMCI_SR
1: Corrupted Boot Acknowledge signal received since the last read of HSMCI_SR.
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» ROVR: Receive Overrun
Set when the receive overrun status bit is set. Cleared on read.

» HRESP: HRESP Not OK
Set when the DMA block sees HRESP not OK. Cleared on read.

 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.

 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.

 PFTR: Pause Frame Transmitted

Indicates a pause frame has been successfully transmitted after being initiated from the Network Control register. Cleared
on read.

 DRQFR: PTP Delay Request Frame Received
Indicates a PTP delay_req frame has been received. Cleared on read.

* SFR: PTP Sync Frame Received
Indicates a PTP sync frame has been received. Cleared on read.

 DRQFT: PTP Delay Request Frame Transmitted
Indicates a PTP delay_req frame has been transmitted. Cleared on read.

* SFT: PTP Sync Frame Transmitted
Indicates a PTP sync frame has been transmitted. Cleared on read.

* PDRQFR: PDelay Request Frame Received
Indicates a PTP pdelay_req frame has been received. Cleared on read.

» PDRSFR: PDelay Response Frame Received
Indicates a PTP pdelay_resp frame has been received. Cleared on read.

 PDRQFT: PDelay Request Frame Transmitted
Indicates a PTP pdelay_req frame has been transmitted. Cleared on read.

 PDRSFT: PDelay Response Frame Transmitted
Indicates a PTP pdelay_resp frame has been transmitted. Cleared on read.

» SRI: TSU Seconds Register Increment
Indicates the register has incremented. Cleared on read.

* WOL: Wake On LAN
WOL interrupt. Indicates a WOL event has been received.
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43.7.6 AFEC Channel Enable Register

Name: AFEC_CHER

Address: 0x400B0014 (0), 0x400B4014 (1)

Access: Write-only
31 30 29 28 27 26 25 24

. - r - ¢ - - [ - [ - | S
23 22 21 20 19 18 17 16

. - - ¢ - - [ - [ - | S
15 14 13 12 11 10 9 8

| CH15 | CH14 | CH13 | CH12 | CH11 | CH10 | CH9 | CH8 |
7 6 5 4 3 2 1 0

| CH7 | CH6 | CH5 | CH4 | CH3 | CH2 | CH1 | CHO |

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

e CHx: Channel x Enable
0: No effect.

1: Enables the corresponding channel.
Note: If USEQ =1 in the AFEC_MR, CHx corresponds to the xth channel of the sequence described in AFEC_SEQI1R, AFEC_SEQZ2R.
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Figure 46-9.  Active Power Consumption with VDDCORE @ 1.2V
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46.3.3.2 SAMAE Active Total Power Consumption

Table 46-14. Active Total Power Consumption with VDDCORE @ 1.2V running from Embedded Memory (IDDIO + IDDIN - AMP2)

CoreMark
Cache Enable (CE) Cache Disable (CD)
Core Clock (MHz) 128-bit Flash 64-bit Flash 128-bit Flash 64-bit Flash
Access™ Access™ AccessV Access® SRAM Unit
120 22.6 22.6 29.2 22.3 19.5
100 19.5 19.5 25.7 20.2 16.4
84 17.7 17.8 24.0 19.9 15.1
64 13.6 13.6 19.7 16.7 11.5
48 10.3 10.3 14.7 14.4 8.7
32 7.9 7.9 12.1 11.9 6.8
24 5.8 5.8 9.3 9.2 5.2 mA
12 3.8 3.6 6.3 6.2 3.4
8 3.5 34 55 5.6 3.3
4 2.8 2.7 4.1 4.4 2.7
2 2.5 2.4 3.6 3.7 2.4
1 15 1.5 1.9 2.1 1.5
0.5 1.4 1.4 1.6 1.7 1.4

Note: 1. Flash Wait State (FWS) in EEFC_FMR adjusted depending on Core Frequency
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Table 46-59. SMC Read Signals - NCS Controlled (READ_MODE = 0) (Continued)
SMC,, |NCS Pulse Width NCS_RD_PULSE length x | NCS_RD_PULSE length x o . ns
tepmek - 7-6 tepmck - 6.7
46.11.5.2  Write Timings
Table 46-60. SMC Write Signals - NWE Controlled (WRITE_MODE = 1)
VDDIO Supply 1.8V Domain ‘ 3.3V Domain 1.8V Domain | 3.3V Domain
Symbol |Parameter Min Max Unit
HOLD or NO HOLD Settings (NWE_HOLD # 0, NWE_HOLD = 0)
SMC,; |Data Out Valid before NWE High NWE—PULGS 2E * Lopmick - NWE_PULSS gE * topuick - — — ns
SMC,; |NWE Pulse Width NWE—PULfg * topme - NWE—PULGS'f * topmck - — — ns
SMC,, |A0-A22 valid before NWE low NWE—SETGUGP * topme - NWE—SETBUE * topmck - — — ns
(NWE_SETUP - (NWE_SETUP -
. NCS_RD_SETUP + NCS_RD_SETUP + L L
SMC,5 |NCS low before NWE high NWE_PULSE) X tepyex - | NWE_PULSE) X tapyog - ns
5.9 5.5
HOLD Settings (NWE_HOLD # 0)
NWE High to Data OUT,
SMC,, |NBSO/AO NBS1, NBS2/AL, NWE—HOSZ * tepuck NWE—HO';% * tepmek — — ns
NBS3, A2—-A25 change ’ ’
(NWE_HOLD - (NWE_HOLD -
SMC,, |NWE High to NCS Inactive ) NCS_WR_HOLD) x NCS_WR_HOLD) x — — ns
tepmek - 6.0 tcpmck - 5.6
NO HOLD Settings (NWE_HOLD = 0)
NWE High to Data OUT,
SMC,; |NBSO/A0 NBS1, NBS2/A1, 33 3.2 — — ns
NBS3, A2-A25, NCS change®
Notes: 1. Hold length = total cycle duration - setup duration - pulse duration. “hold length” is for “NCS_WR_HOLD length” or
“NWE_HOLD length”.
Table 46-61. SMC Write NCS Controlled (WRITE_MODE = 0)
VDDIO Supply 1.8V Domain 3.3V Domain 1.8V Domain | 3.3V Domain
Symbol |Parameter Min Max Unit
SMC,, |Data Out Valid before NCS High NCS_WR_PULSE x NCS_WR_PULSE x — — ns
tepmek - 6-3 tepmek - 6.0
SMC,;  |NCS Pulse Width NCS_WR_PULSE x NCS_WR_PULSE x o . ns
tepmck - 7-6 tepmck - 6.7
SMC,, |A0-A22 valid before NCS low NCS_WR_SETUP x NCS_WR_SETUP x — — ns
tepmck - 6.7 tepmck - 6.3
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Table 51-4. SAMA4E Datasheet Rev. 11157E Revision History (Continued)

Doc. Date |Changes

Section 7. “Memories”
Inserted Section 7.1 “Product Mapping” (was previously section 7. “Product Mapping”)

Figure 7-1 “SAMAE Product Mapping”: renamed “EFC” to “EEFC”; removed reserved space block between addresses
0x400E1600 and 0x400E1800 of System Controller map

Section 8. “Real-time Event Management”
Section 8.1 “Embedded Characteristics”: renamed instance of “ADC” to “AFEC”

Revised Table 8-1 “Real-time Event Mapping List”

Section 9. “System Controller”

Deleted first two sentences “The System Controller is a set of peripherals...” and “See the system controller block
diagram...”

Removed Figure 10-1. “System Controller Block Diagram”
Removed Section 10.3 “Reset Controller” (reset controller is described in Section 13. “Reset Controller (RSTC)")

Section 10. “Peripherals”

Table 10-1 “Peripheral Identifiers”: renamed “EFC” to “EEFC”; renamed “EMAC” to “GMAC”; updated instance
descriptions

Table 10-2 “Multiplexing on PIO Controller A (PIOA)”: added footnotes providing information on selecting extra functions
and system functions

Table 10-3 “Multiplexing on PIO Controller B (PIOB)”: added footnotes providing information on selecting extra functions
and system functions

Table 10-4 “Multiplexing on PIO Controller C (PIOC)": added footnotes providing information on selecting extra functions
Table 10-5 “Multiplexing on PIO Controller D (PIOD)”:

13-Feb-15 |- removed signal GREFCK from PDO/Peripheral A

- removed signal GCRSDV from PD4/Peripheral A

Section 12. “Debug and Test Features”

Section 12.6.1 “Test Pin”: at end of section, deleted sentence “For more on the manufacturing and test mode, refer to
the “Debug and Test” section of the product datasheet”

Section 12.6.4 “Debug Architecture”: in first paragraph, corrected “Cortex-M4 embeds four functional units” to “Cortex-
M4 embeds five functional units”

Section 12.6.5 “ Serial Wire JTAG Debug Port (SWJ-DP) Pins”:
- in second paragraph, deleted sentence “Please refer to the “Debug and Test” section of the product datasheet.”

- in sixth paragraph, deleted sentence “For more information about SW-DP and JTAG-DP switching, please refer to the
“Debug and Test” section of the datasheet.”

Section 23. “SAM-BA Boot Program for SAM4E Microcontrollers”

Section 23.6 “SAM-BA Monitor”: rephrased introductory sentence

Section 23.6.3 “USB Device Port”:

- in first paragraph, replaced “from Windows 98SE to Windows XP” with “beginning with Windows 98SE”
- updated link to www.usb.org

- deleted sentence “Unauthorized use of assigned or unassigned USB Vendor ID Numbers and associated Product ID
Numbers is strictly prohibited.”

Section 23.6.4 “In Application Programming (IAP) Feature”: replaced two instances of “MC_FSR register” with
“EEFC_FSR”

Section 24. “Bus Matrix (MATRIX)”

Table 24-2 “Master to Slave Access”: inserted “PDCO0” as name of master 2
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