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11.6.4.2 LDR and STR, Immediate Offset
Load and Store with immediate offset, pre-indexed immediate offset, or post-indexed immediate offset.

Syntax
op{type}{cond} R, [Rn {, #offset}] ; i mredi ate of fset
op{type}{cond} Rt, [Rn, #offset]! ; pre-indexed
op{type}{cond} Rt, [Rn], #offset ; post-indexed
opD{cond} Rt, Rt2, [Rn {, #offset}] ; imredi ate offset, two words
opD{cond} R, Rt2, [Rn, #offset]! ; pre-indexed, two words
opD{cond} R, Rt2, [Rn], #offset ; post-indexed, two words
where:
op is one of:
LDR Load Register.
STR  Store Register.
type is one of:
B unsigned byte, zero extend to 32 bits on loads.
SB signed byte, sign extend to 32 bits (LDR only).
H unsigned halfword, zero extend to 32 bits on loads.
SH signed halfword, sign extend to 32 bits (LDR only).
- omit, for word.
cond is an optional condition code, see “Conditional Execution” .
Rt is the register to load or store.
Rn is the register on which the memory address is based.
offset is an offset from Rn. If offset is omitted, the address is the contents of Rn.
Rt2 is the additional register to load or store for two-word operations.
Operation

LDR instructions load one or two registers with a value from memory.

STR instructions store one or two register values to memory.

Load and store instructions with immediate offset can use the following addressing modes:
Offset Addressing

The offset value is added to or subtracted from the address obtained from the register Rn. The result is used as the
address for the memory access. The register Rn is unaltered. The assembly language syntax for this mode is:
[ Rn, #offset]
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11.6.12.2 CPS
Change Processor State.

Syntax
CPSef fect iflags
where:
effect is one of:
IE Clears the special purpose register.
ID Sets the special purpose register.
iflags is a sequence of one or more flags:
i Set or clear PRIMASK.
f Set or clear FAULTMASK.
Operation

CPS changes the PRIMASK and FAULTMASK special register values. See “Exception Mask Registers” for more
information about these registers.

Restrictions

The restrictions are:
e Use CPS only from privileged software, it has no effect if used in unprivileged software
e CPS cannot be conditional and so must not be used inside an IT block.

Condition Flags
This instruction does not change the condition flags.

Examples

CPSIDi ; Disable interrupts and configurable fault handlers (set PRI MASK)
CPSIDf ; Disable interrupts and all fault handl ers (set FAULTMASK)

CPSIE i ; Enable interrupts and configurable fault handlers (clear PRI MASK)

CPSIE f ; Enable interrupts and fault handl ers (cl ear FAULTMASK)
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11.9.1.3 Interrupt Control and State Register

Name: SCB_ICSR

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

| NMIPENDSET | - PENDSVSET | PENDSVCLR | PENDSTSET | PENDSTCLR - |
23 22 21 20 19 18 17 16

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

| VECTPENDING RETTOBASE - - VECTACTIVE |
7 6 5 4 3 2 1 0

| VECTACTIVE |

The SCB_ICSR provides a set-pending bit for the Non-Maskable Interrupt (NMI) exception, and set-pending and clear-
pending bits for the PendSV and SysTick exceptions.

It indicates:
» The exception number of the exception being processed, and whether there are preempted active exceptions,
« The exception number of the highest priority pending exception, and whether any interrupts are pending.

« NMIPENDSET: NMI Set-pending

Write:

PendSV set-pending bit.

Write:

0: No effect.

1: Changes NMI exception state to pending.
Read:

0: NMI exception is not pending.

1: NMI exception is pending.

As NMl is the highest-priority exception, the processor normally enters the NMI exception handler as soon as it registers a
write of 1 to this bit. Entering the handler clears this bit to 0. A read of this bit by the NMI exception handler returns 1 only if
the NMI signal is reasserted while the processor is executing that handler.

« PENDSVSET: PendSV Set-pending

Write:

0: No effect.

1: Changes PendSV exception state to pending.

Read:

0: PendSV exception is not pending.

1: PendSV exception is pending.

Writing a 1 to this bit is the only way to set the PendSV exception state to pending.
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15.6.4 RTC Calendar Register

Name: RTC_CALR

Address: 0x400E186C

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

| — [ — DATE |
23 22 21 20 19 18 17 16

| DAY MONTH |
15 14 13 12 11 10 9 8

| YEAR |
7 6 5 4 3 2 1 0

| - | CENT |

e CENT: Current Century

The range that can be set is 19-20 (Gregorian) or 13—14 (Persian) (BCD).
The lowest four bits encode the units. The higher bits encode the tens.

* YEAR: Current Year

The range that can be set is 00-99 (BCD).

The lowest four bits encode the units. The higher bits encode the tens.

e MONTH: Current Month

The range that can be set is 01-12 (BCD).

The lowest four bits encode the units. The higher bits encode the tens.

» DAY: Current Day in Current Week

The range that can be set is 1-7 (BCD).

The coding of the number (which number represents which day) is user-defined as it has no effect on the date counter.

e DATE: Current Day in Current Month
The range that can be set is 01-31 (BCD).

The lowest four bits encode the units. The higher bits encode the tens.

Atmel
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The wake-up polarity of the inputs can be independently configured by writing WKUPTO and/ or WKUPT1 fields in
SUPC_WUMR.

In order to determine which wake-up/tamper pin triggers the system wake-up, a status flag is associated for each
low-power debouncer. These flags are read in SUPC_SR.

A debounce event (tamper detection) can perform an immediate clear (O delay) on the first half the general-
purpose backup registers (GPBR). The LPDBCCLR bit must be set in SUPC_WUMR.

Note that it is not mandatory to use the RTCOUTXx pin when using the WKUPO/WKUP1 pins as tampering inputs in
any mode. Using the RTCOUTX pin provides a “sampling mode” to further reduce the power consumption of the
tamper detection circuitry. If RTCOUTX is not used, the RTC must be configured to create an internal sampling
point for the debouncer logic. The period of time between two samples can be configured by programming the
TPERIOD field in RTC_MR.

Figure 18-8 illustrates the use of WKUPx without the RTCOUTX pin.

Figure 18-8. Using WKUP Pins Without RTCOUTx Pins
VDDIO

MCU

Pull-up
Resistor

-\~ > Pull-up
Resistor
WKUP1
\%, 1
GND

The RTC and the RTT alarms can generate a wake-up of the core power supply. This can be enabled by setting,
respectively, the bits RTCEN and RTTEN in SUPC_WUMR.

The Supply Controller does not provide any status as the information is available in the user interface of either the
Real-Time Timer or the Real-Time Clock.

»| WKUPO

18.4.7.4 Clock Alarms

18.4.7.5 Supply Monitor Detection

The supply monitor can generate a wake-up of the core power supply. See Section 18.4.4 "Supply Monitor”.
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30.5.10 AES Initialization Vector Register x

Name: AES_IVRx [x=0..3]

Address: 0x40004060

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

| v |
23 22 21 20 19 18 17 16

| v |
15 14 13 12 11 10 9 8

| v |
7 6 5 4 3 2 1 0

| v |

* |V: Initialization Vector

The four 32-bit Initialization Vector registers set the 128-bit Initialization Vector data block that is used by some modes of
operation as an additional initial input.

AES_IVRO corresponds to the first word of the Initialization Vector, AES_IVR3 to the last one.
These registers are write-only to prevent the Initialization Vector from being read by another application.
For CBC, OFB and CFB modes, the IV input value corresponds to the initialization vector.

For CTR mode, the IV input value corresponds to the initial counter value.
Note: These registers are not used in ECB mode and must not be written.
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33.6.27 PIO Input Filter Slow Clock Enable Register

Name: PIO_IFSCER

Address:  Ox400EOE84 (PIOA), 0x400E1084 (PIOB), 0x400E1284 (PIOC), 0x400E1484 (PIOD), 0x400E1684 (PIOE)

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

| P31 | P30 | P29 | P28 | P27 | P26 | P25 | P24 |
23 22 21 20 19 18 17 16

| P23 | P22 | P21 | P20 | P19 | P18 | P17 | P16 |
15 14 13 12 11 10 9 8

| P15 | P14 | P13 | P12 | P11 | P10 | P9 | P8 |
7 6 5 4 3 2 1 0

| P7 | P6 | P5 | P4 | P3 | P2 | P1 | PO |

» PO-P31: Slow Clock Debouncing Filtering Select
0: No effect.
1: The debouncing filter is able to filter pulses with a duration < tg;, gc/2.
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¢ SCLWS: Clock Wait State
This bit is only used in Slave mode.
0: The clock is not stretched.

1: The clock is stretched. TWI_THR / TWI_RHR buffer is not filled / emptied before transmission / reception of a new
character.

SCLWS behavior can be seen in Figure 35-26 and Figure 35-27.

 EOSACC: End Of Slave Access (cleared on read)

This bit is only used in Slave mode.

0: A slave access is being performed.

1: The Slave access is finished. End Of Slave Access is automatically set as soon as SVACC is reset.
EOSACC behavior can be seen in Figure 35-28 and Figure 35-29.

* ENDRX: End of RX buffer (cleared by writing TWI_RCR or TWI_RNCR)
0: The Receive Counter Register has not reached 0 since the last write in TWI_RCR or TWI_RNCR.
1: The Receive Counter Register has reached 0 since the last write in TWI_RCR or TWI_RNCR.

 ENDTX: End of TX buffer (cleared by writing TWI_TCR or TWI_TNCR)
0: The Transmit Counter Register has not reached 0 since the last write in TWI_TCR or TWI_TNCR.
1: The Transmit Counter Register has reached 0 since the last write in TWI_TCR or TWI_TNCR.

 RXBUFF: RX Buffer Full (cleared by writing TWI_RCR or TWI_RNCR)
0: TWI_RCR or TWI_RNCR have a value other than 0.
1: Both TWI_RCR and TWI_RNCR have a value of 0.

* TXBUFE: TX Buffer Empty (cleared by writing TWI_TCR or TWI_TNCR)
0: TWI_TCR or TWI_TNCR have a value other than 0.
1: Both TWI_TCR and TWI_TNCR have a value of 0.
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Figure 37-4 shows the relation between the Elementary Time Unit, corresponding to a bit time, and the 1SO 7816
clock.

Figure 37-4. Elementary Time Unit (ETU)

FI_DI_RATIO
_1SO7816 Clock Cycles

1SO7816 Clock Illlllllllllll |||||||||||||
on SCK

1SO7816 1/O Line
on TXD ((
))
) 1ETU i
37.6.2 Receiver and Transmitter Control

After reset, the receiver is disabled. The user must enable the receiver by setting the RXEN bit in the Control
register (US_CR). However, the receiver registers can be programmed before the receiver clock is enabled.

After reset, the transmitter is disabled. The user must enable it by setting the TXEN bit in the US_CR. However,
the transmitter registers can be programmed before being enabled.

The receiver and the transmitter can be enabled together or independently.

At any time, the software can perform a reset on the receiver or the transmitter of the USART by setting the
corresponding bit, RSTRX and RSTTX respectively, in the US_CR. The software resets clear the status flag and
reset internal state machines but the user interface configuration registers hold the value configured prior to
software reset. Regardless of what the receiver or the transmitter is performing, the communication is immediately
stopped.

The user can also independently disable the receiver or the transmitter by setting RXDIS and TXDIS respectively
in the US_CR. If the receiver is disabled during a character reception, the USART waits until the end of reception
of the current character, then the reception is stopped. If the transmitter is disabled while it is operating, the
USART waits the end of transmission of both the current character and character being stored in the Transmit
Holding register (US_THR). If a timeguard is programmed, it is handled normally.

37.6.3 Synchronous and Asynchronous Modes

37.6.3.1 Transmitter Operations

The transmitter performs the same in both Synchronous and Asynchronous operating modes (SYNC = 0 or SYNC
=1). One start bit, up to 9 data bits, one optional parity bit and up to two stop bits are successively shifted out on
the TXD pin at each falling edge of the programmed serial clock.

The number of data bits is selected by the CHRL field and the MODE 9 bit in US_MR. Nine bits are selected by
setting the MODE 9 bit regardless of the CHRL field. The parity bit is set according to the PAR field in US_MR. The
even, odd, space, marked or none parity bit can be configured. The MSBF field in the US_MR configures which
data bit is sent first. If written to 1, the most significant bit is sent first. If written to 0, the less significant bit is sent
first. The number of stop bits is selected by the NBSTOP field in the US_MR. The 1.5 stop bit is supported in
Asynchronous mode only.
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Figure 37-21. Parity Error
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37.6.3.9 Multidrop Mode

If the value Ox6 or 0x07 is written to the PAR field in the US_MR, the USART runs in Multidrop mode. This mode
differentiates the data characters and the address characters. Data is transmitted with the parity bit at 0 and
addresses are transmitted with the parity bit at 1.

If the USART is configured in Multidrop mode, the receiver sets the PARE parity error bit when the parity bit is high
and the transmitter is able to send a character with the parity bit high when a 1 is written to the SENTA bit in the
US_CR.

To handle parity error, the PARE bit is cleared when a 1 is written to the RSTSTA bit in the US_CR.

The transmitter sends an address byte (parity bit set) when SENDA is written to in the US_CR. In this case, the
next byte written to the US_THR is transmitted as an address. Any character written in the US_THR without having
written the command SENDA is transmitted normally with the parity at O.

37.6.3.10 Transmitter Timeguard
The timeguard feature enables the USART interface with slow remote devices.

The timeguard function enables the transmitter to insert an idle state on the TXD line between two characters. This
idle state actually acts as a long stop bit.

The duration of the idle state is programmed in the TG field of the Transmitter Timeguard register (US_TTGR).
When this field is written to zero no timeguard is generated. Otherwise, the transmitter holds a high level on TXD
after each transmitted byte during the number of bit periods programmed in TG in addition to the number of stop
bits.

As illustrated in Figure 37-22, the behavior of TXRDY and TXEMPTY status bits is modified by the programming of
a timeguard. TXRDY rises only when the start bit of the next character is sent, and thus remains to 0 during the
timeguard transmission if a character has been written in US_THR. TXEMPTY remains low until the timeguard
transmission is completed as the timeguard is part of the current character being transmitted.
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37.7.22 USART Write Protection Mode Register

Name: US_WPMR

Address: 0x400A00E4 (0), 0x400A40E4 (1)

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

| WPKEY |
23 22 21 20 19 18 17 16

| WPKEY |
15 14 13 12 11 10 9 8

| WPKEY |

7 6 5 4 3 2 1 0

| - | - | - | - | - | - | - WPEN |

» WPEN: Write Protection Enable

0: Disables the write protection if WPKEY corresponds to 0x555341 (“USA” in ASCII).

1: Enables the write protection if WPKEY corresponds to 0x555341 (“USA” in ASCII).

See Section 37.6.10 "Register Write Protection” for the list of registers that can be write-protected.

 WPKEY: Write Protection Key
Value Name Description

0x555341 | PASSWD | Writing any other value in this field aborts the write operation of the WPEN bit. Always reads as O.
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If a fault is active on the channel 0, the comparison is disabled and cannot match (see Section 39.6.2.7 “Fault
Protection”).

The user can define the periodicity of the comparison x by the fields CTR and CPR in PWM_CMPMx. The
comparison is performed periodically once every CPR+1 periods of the counter of the channel 0, when the value of
the comparison period counter CPRCNT in PWM_CMPMx reaches the value defined by CTR. CPR is the
maximum value of the comparison period counter CPRCNT. If CPR = CTR = 0, the comparison is performed at
each period of the counter of the channel 0.

The comparison x configuration can be modified while the channel 0 is enabled by using the PWM Comparison x
Mode Update Register (PWM_CMPMUPDXx registers for the comparison x). In the same way, the comparison x
value can be modified while the channel 0 is enabled by using the PWM Comparison x Value Update Register
(PWM_CMPVUPDX registers for the comparison x).

The update of the comparison x configuration and the comparison x value is triggered periodically after the
comparison x update period. It is defined by the field CUPR in PWM_CMPMx. The comparison unit has an update
period counter independent from the period counter to trigger this update. When the value of the comparison
update period counter CUPRCNT (in PWM_CMPMX) reaches the value defined by CUPR, the update is triggered.
The comparison x update period CUPR itself can be updated while the channel 0 is enabled by using the
PWM_CMPMUPDX register.

CAUTION: The write of PWM_CMPVUPDx must be followed by a write of PWM_CMPMUPDXx.

The comparison match and the comparison update can be source of an interrupt, but only if it is enabled and not
masked. These interrupts can be enabled by the PWM Interrupt Enable Register 2 and disabled by the PWM
Interrupt Disable Register 2. The comparison match interrupt and the comparison update interrupt are reset by
reading the PWM Interrupt Status Register 2.

1032 SAMA4E Series [DATASHEET] Atmel

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



39.7.20 PWM Output Selection Set Register

Name: PWM_OSS

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

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

| - | - | - | - | OSSL3 | OSSL2 | OSSL1 | OSSLo |
15 14 13 12 11 10 9 8

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

| - | - | - | - | OSSH3 | OSSH2 | OSSH1 | OSSHO |

OSSHx: Output Selection Set for PWMH output of the channel x
: No effect.

= O

: Output override value OOVHXx selected as PWMH output of channel x.

OSSLx: Output Selection Set for PWML output of the channel x
: No effect.

= O

: Output override value OOVLx selected as PWML output of channel x.
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39.7.33 PWM Fault Protection Value Register 2

Name: PWM_FPV2

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

| - | - | - | - | FPZL3 | FPZL2 | FPZL1 | FPZLO |
15 14 13 12 11 10 9 8

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

| - [ — | - | - [ FPzH3 [ FPzH2 [ FPZHL [ FPZHO |

This register can only be written if bits WPSWS5 and WPHWSS5 are cleared in the PWM Write Protection Status Register.

¢ FPZHx: Fault Protection to Hi-Z for PWMH output on channel x

0: When fault occurs, PWMH output of channel x is forced to value defined by the bit FPVHx in PWM Fault Protection
Value Register 1.

1: When fault occurs, PWMH output of channel x is forced to high-impedance state.

* FPZLx: Fault Protection to Hi-Z for PWML output on channel x

0: When fault occurs, PWML output of channel x is forced to value defined by the bit FPVLx in PWM Fault Protection Value
Register 1.

1: When fault occurs, PWML output of channel x is forced to high-impedance state.
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40.14.9 HSMCI Response Register
Name: HSMCI_RSPR
Address: 0x40080020
Access: Read-only
31 30 29 28 27 26 25 24
| RSP |
23 22 21 20 19 18 17 16
| RSP |
15 14 13 12 11 10 9 8
| RSP |
7 6 5 4 3 2 1 0
RSP |

* RSP: Response
Note: 1. The response register can be read by N accesses at the same HSMCI_RSPR or at consecutive addresses (0x20 to 0x2C).

N depends on the size of the response.

Atmel
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42.8.19 GMAC Specific Address 1 Bottom Register

Name: GMAC_SAB1

Address: 0x40034088

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

| ADDR |
23 22 21 20 19 18 17 16

| ADDR |
15 14 13 12 11 10 9 8

| ADDR |
7 6 5 4 3 2 1 0

| ADDR |

The addresses stored in the Specific Address Registers are deactivated at reset or when their corresponding Specific
Address Register Bottom is written. They are activated when Specific Address Register Top is written.

» ADDR: Specific Address 1

Least significant 32 bits of the destination address, that is, bits 31:0. Bit zero indicates whether the address is multicast or
unicast and corresponds to the least significant bit of the first byte received.
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42.8.20 GMAC Specific Address 1 Top Register

Name: GMAC_SAT1

Address: 0x4003408C

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

| ADDR |
7 6 5 4 3 2 1 0

| ADDR |

The addresses stored in the Specific Address Registers are deactivated at reset or when their corresponding Specific
Address Register Bottom is written. They are activated when Specific Address Register Top is written.

» ADDR: Specific Address 1
The most significant bits of the destination address, that is, bits 47:32.
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Moreover, it is possible to raise a flag only if there is predefined change in the temperature measurement. The
user can define a range of temperature or a threshold in AFEC_TEMPCWR and the mode of comparison in
AFEC_TEMPMR. These values define the way the TEMPCHG flag will be raised in AFEC_ISR.

The TEMPCHG flag can be used to trigger an interrupt if there is an update/modification to be made in the system
resulting from a temperature change.

In any case, if temperature sensor measurement is configured, the temperature can be read at anytime in
AFEC_CDR (AFEC_CSELR must be programmed accordingly prior to reading AFEC_CDR) .

43.6.12 Enhanced Resolution Mode and Digital Averaging Function

The Enhanced Resolution mode is enabled when the field RES is set to 13-bit resolution or higher in AFEC_EMR.
In this mode, the AFEC trades conversion performance for accuracy by averaging multiple samples, thus providing
a digital low-pass filter function. The resolution mode selected determines the oversampling, which represents the
performance reduction factor.

To increase the accuracy by averaging multiple samples, some noise must be present in the input signal. The
noise level should be between one and two LSB peak-to-peak to get good averaging performance.

Table 43-6 summarizes the oversampling ratio depending on the resolution mode selected.

Table 43-6. Resolution and Oversampling Ratio
Resolution Mode Oversampling Ratio
13-hit 4
14-bit 16
15-bit 64
16-bit 256

Free Run mode is not supported if Enhanced Resolution mode is used.

The selected oversampling ratio applies to all enabled channels except the temperature sensor channel if
triggered by an RTC event. See Section 43.6.11 “Temperature Sensor”.

The average result is valid into an internal register (read by means of the AFEC_CDR) only if EOCx (x
corresponding to the index of the channel) flag is set in AFEC_ISR and OVREX flag is cleared in the AFEC_OVER.
The average result is valid for all channels in the AFEC_LCDR only if DRDY is set and GOVRE is cleared in the
AFEC_ISR.

Note that the AFEC_CDR is not buffered. Therefore, when an averaging sequence is on- going, the value in this
register changes after each averaging sample. However, overrun flags in the AFEC_OVER rise as soon as the first
sample of an averaging sequence is received. Thus the previous averaged value is not read, even if the new
averaged value is not ready.

As a result, when an overrun flag rises in the AFEC_OVER, this indicates only that the previous unread data is
lost. It does not indicate that this data has been overwritten by the new averaged value, as the averaging
sequence concerning this channel can still be on-going.

The samples can be defined in different ways for the averaging function depending on the configuration of the
STM bit in AFEC_EMR and the USEQ bit in AFEC_MR.

When USEQ is cleared, there are two possible ways to generate the averaging through the trigger event. If the
STM bit is cleared in AFEC_EMR, every trigger event generates one sample for each enabled channel, as
described in Figure 43-11. Therefore, four trigger events are requested to get the result of averaging if RES = 2.
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43.7.13 AFEC Interrupt Status Register

Name: AFEC_ISR

Address: 0x400B0030 (0), 0x400B4030 (1)

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

| EOCAL |TEMPCHG | - | RXBUFF | ENDRX | COMPE | GOVRE | DRDY |
23 22 21 20 19 18 17 16

. - r - r - -+ - {r - ¢ - [ - |
15 14 13 12 11 10 9 8

| EOC15 | EOC14 | EOC13 | EOC12 | EOC11 | EOC10 | EOC9 | EOCS8 |
7 6 5 4 3 2 1 0

| EOC7 | EOC6 | EOC5 | EOC4 | EOC3 | EOC2 | EOC1 | EOCO |

» EOCx: End of Conversion x (cleared by reading AFEC_CDRXx)

0: The corresponding analog channel is disabled, or the conversion is not finished. This flag is cleared when reading the
AFEC_CDR if the CSEL bit is programmed with X’ in the AFEC_CSELR.

1: The corresponding analog channel is enabled and conversion is complete.

« TEMPCHG: Temperature Change (cleared on read)
0: There is no comparison match (defined in the AFEC_TEMPCMPR) since the last read of AFEC_ISR.

1: The temperature value reported on AFEC_CDR (AFEC_CSELR.CSEL = 15) has changed since the last read of
AFEC_ISR, according to what is defined in the Temperature Mode register (AFEC_TEMPMR) and the Temperature
Compare Window register (AFEC_TEMPCWR).

» DRDY: Data Ready (cleared by reading AFEC_LCDR)
0: No data has been converted since the last read of AFEC_LCDR.
1: At least one data has been converted and is available in AFEC_LCDR.

 GOVRE: General Overrun Error (cleared by reading AFEC_ISR)
0: No general overrun error occurred since the last read of AFEC_ISR.

1: At least one general overrun error has occurred since the last read of AFEC_ISR.

* COMPE: Comparison Error (cleared by reading AFEC_ISR)
0: No comparison error since the last read of AFEC_ISR.

1. At least one comparison error has occurred since the last read of AFEC_ISR.

« ENDRX: End of RX Buffer (cleared by writing AFEC_RCR or AFEC_RNCR)
0: The Receive Counter Register has not reached 0 since the last write in AFEC_RCR™ or AFEC_RNCR™,
1: The Receive Counter Register has reached 0 since the last write in AFEC_RCR or AFEC_RNCR.

 RXBUFF: RX Buffer Full (cleared by writing AFEC_RCR or AFEC_RNCR)
0: AFEC_RCR or AFEC_RNCR has a value other than 0.

1: Both AFEC_RCR and AFEC_RNCR have a value of 0.
Note: 1. AFEC_RCR and AFEC_RNCR are PDC registers.
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Table 51-3. SAMAE Datasheet Rev. 11157F Revision History

Doc. Date |[Changes

Editorial and formatting changes throughout

Deleted reset values and/or address offsets from individual register description sections (information found in “Register
mapping” tables)

Modified Section 1. “Features” and Figure 2-1, “SAMA4E 144-pin Block Diagram”
Updated Table 10-1, “Peripheral Identifiers”

Section 11., “ARM Cortex-M4 Processor”

Updated Table 11-11 “Faults”

Table 11-35 “System Timer (SYST) Register Mapping”: corrected SYST_CSR reset value
Modified Figure 11-1 “Typical Cortex-M4F Implementation”

Section 12., “Debug and Test Features”
Updated Section 12.6.3 “ERASE Pin”

Section 13., “Reset Controller (RSTC)”

Updated Section 13.4.1, “Reset Controller Overview”, Section 13.5.2, “Reset Controller Status Register” and Section
13.5.3, “Reset Controller Mode Register”

Section 14. “Real-time Timer (RTT)”
Modified Section 14.4 “Functional Description”
Updated Section 14.5.3 “Real-time Timer Value Register” and Section 14.5.4 “Real-time Timer Status Register”

27-Apr-15 |Section 15, “Real-time Clock (RTC)”
Modified Section 15.3 “Block Diagram”
Updated “Section 15.1 “Description” and Section 15.5 “Functional Description” (removed references to the 20th century)

Section 15.5.5 “RTC Internal Free Running Counter Error Checking”: replaced “RTC status clear control register” with
“Status Clear Command Register”

Modified Section 15.5.7 “RTC Accurate Clock Calibration”
Added TDERR field in Section 15.6.11 “RTC Interrupt Mask Register”

Section 16., “Watchdog Timer (WDT)”
Modified Figure 16-2 “Watchdog Behavior” and Section 16.5.3 “Watchdog Timer Status Register”

Section 17., “Reinforced Safety Watchdog Timer (RSWDT)”
Updated Section 17.1 “Description”, Section 17.2 “Embedded Characteristics” and Section 17.4 “Functional Description”

Section 18., “Supply Controller (SUPC)”
Updated Figure 18-1 “Supply Controller Block Diagram”.
Modified Section 18.4.2, “Slow Clock Generator”

Updated Section 18.5.5, “Supply Controller Mode Register”, Section 18.5.8, “Supply Controller Status Register” and
Section 18.5.7, “Supply Controller Wake-up Inputs Register”

Section 18.4.7.3, “Low-power Tamper Detection and Anti-Tampering”

Modified Figure 18-4 “Wake-up Sources” and added a paragraph and Figure 18-5 “Entering and Exiting Backup Mode
with a WKUP Pin” in Section 18.4.7.2, “Wake-up Inputs”
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