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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
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processing power for a multitude of applications. In
consumer electronics, they manage the operations of
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microcontrollers, differentiated by their processing power
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used in simple applications like basic control systems and
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used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
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range of applications, providing tailored solutions for
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General-purpose microcontrollers are versatile and used in
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such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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4.1.4 100-lead LQFP Pinout
 

Table 4-1. SAM4SD32/SD16/SA16/S16/S8/S4/S2 100-lead LQFP Pinout

1 ADVREF 26 GND 51 TDI/PB4 76 TDO/TRACESWO/PB5

2 GND 27 VDDIO 52 PA6/PGMNOE 77 JTAGSEL

3 PB0/AD4 28 PA16/PGMD4 53 PA5/PGMRDY 78 PC18

4 PC29/AD13 29 PC7 54 PC28 79 TMS/SWDIO/PB6

5 PB1/AD5 30 PA15/PGMD3 55 PA4/PGMNCMD 80 PC19

6 PC30/AD14 31 PA14/PGMD2 56 VDDCORE 81 PA31

7 PB2/AD6 32 PC6 57 PA27/PGMD15 82 PC20

8 PC31 33 PA13/PGMD1 58 PC8 83 TCK/SWCLK/PB7

9 PB3/AD7 34 PA24/PGMD12 59 PA28 84 PC21

10 VDDIN 35 PC5 60 NRST 85 VDDCORE

11 VDDOUT 36 VDDCORE 61 TST 86 PC22

12 PA17/PGMD5/AD0 37 PC4 62 PC9 87 ERASE/PB12

13 PC26 38 PA25/PGMD13 63 PA29 88 DDM/PB10

14 PA18/PGMD6/AD1 39 PA26/PGMD14 64 PA30 89 DDP/PB11

15 PA21/PGMD9/AD8 40 PC3 65 PC10 90 PC23

16 VDDCORE 41 PA12/PGMD0 66 PA3 91 VDDIO

17 PC27 42 PA11/PGMM3 67 PA2/PGMEN2 92 PC24

18 PA19/PGMD7/AD2 43 PC2 68 PC11 93 PB13/DAC0

19 PC15/AD11 44 PA10/PGMM2 69 VDDIO 94 PC25

20 PA22/PGMD10/AD9 45 GND 70 GND 95 GND

21 PC13/AD10 46 PA9/PGMM1 71 PC14 96 PB8/XOUT

22 PA23/PGMD11 47 PC1 72 PA1/PGMEN1 97 PB9/PGMCK/XIN

23 PC12/AD12 48 PA8/XOUT32/PGMM0 73 PC16 98 VDDIO

24 PA20/PGMD8/AD3 49
PA7/XIN32/

PGMNVALID
74 PA0/PGMEN0 99 PB14/DAC1

25 PC0 50 VDDIO 75 PC17 100 VDDPLL
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12.4.1.15 Base Priority Mask Register

Name: BASEPRI

Access: Read/Write

Reset: 0x000000000 

The BASEPRI register defines the minimum priority for exception processing. When BASEPRI is set to a nonzero value, it 
prevents the activation of all exceptions with same or lower priority level as the BASEPRI value. 

• BASEPRI

Priority mask bits:

0x0000: No effect

Nonzero: Defines the base priority for exception processing

The processor does not process any exception with a priority value greater than or equal to BASEPRI.

This field is similar to the priority fields in the interrupt priority registers. The processor implements only bits[7:4] of this 
field, bits[3:0] read as zero and ignore writes. See “Interrupt Priority Registers”  for more information. Remember that 
higher priority field values correspond to lower exception priorities.

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

BASEPRI
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 All conditional instructions except Bcond must be inside an IT block. Bcond can be either outside or inside 
an IT block but has a larger branch range if it is inside one

 Each instruction inside the IT block must specify a condition code suffix that is either the same or logical 
inverse as for the other instructions in the block.

 Your assembler might place extra restrictions on the use of IT blocks, such as prohibiting the use of assembler
directives within them.

Condition Flags

This instruction does not change the flags.

Example
ITTE NE ; Next 3 instructions are conditional
ANDNE R0, R0, R1 ; ANDNE does not update condition flags
ADDSNE R2, R2, #1 ; ADDSNE updates condition flags
MOVEQ R2, R3 ; Conditional move

CMP R0, #9 ; Convert R0 hex value (0 to 15) into ASCII 
; ('0'-'9', 'A'-'F')

ITE GT ; Next 2 instructions are conditional
ADDGT R1, R0, #55 ; Convert 0xA -> 'A'
ADDLE R1, R0, #48 ; Convert 0x0 -> '0'

IT GT ; IT block with only one conditional instruction
ADDGT R1, R1, #1 ; Increment R1 conditionally

ITTEE EQ ; Next 4 instructions are conditional
MOVEQ R0, R1 ; Conditional move
ADDEQ R2, R2, #10 ; Conditional add
ANDNE R3, R3, #1 ; Conditional AND
BNE.W dloop ; Branch instruction can only be used in the last

; instruction of an IT block

IT NE ; Next instruction is conditional
ADD R0, R0, R1 ; Syntax error: no condition code used in IT block

12.6.10.4 TBB and TBH

Table Branch Byte and Table Branch Halfword.

Syntax
TBB [Rn, Rm]
TBH [Rn, Rm, LSL #1]

where:

Rn is the register containing the address of the table of branch lengths.

If Rn is PC, then the address of the table is the address of the byte immediately
following the TBB or TBH instruction.

Rm is the index register. This contains an index into the table. For halfword tables,
LSL #1 doubles the value in Rm to form the right offset into the table.
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12.9.1.8 System Handler Priority Registers

The SCB_SHPR1–SCB_SHPR3 registers set the priority level, 0 to 15 of the exception handlers that have configurable pri-
ority. They are byte-accessible.

The system fault handlers and the priority field and register for each handler are:

Each PRI_N field is 8 bits wide, but the processor implements only bits [7:4] of each field, and bits [3:0] read as zero and 
ignore writes.

Table 12-33. System Fault Handler Priority Fields

Handler Field Register Description

Memory management fault (MemManage) PRI_4

System Handler Priority Register 1Bus fault (BusFault) PRI_5

Usage fault (UsageFault) PRI_6

SVCall PRI_11 System Handler Priority Register 2

PendSV PRI_14
System Handler Priority Register 3

SysTick PRI_15
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23.5 CRCCU Functional Description

23.5.1 CRC Calculation Unit

The CRCCU integrates a dedicated Cyclic Redundancy Check (CRC) engine. When configured and activated, this
CRC engine performs a checksum computation on a memory area. CRC computation is performed from the LSB
to MSB. Three different polynomials are available: CCITT802.3, CASTAGNOLI and CCITT16 (see field description
“PTYPE: Primitive Polynomial” in Section 23.7.10 “CRCCU Mode Register” for details).

23.5.2 CRC Calculation Unit Operation

The CRCCU has a DMA controller that supports programmable CRC memory checks. When enabled, the DMA
channel reads a programmable amount of data and computes CRC on the fly.

The CRCCU is controlled by two registers, TR_ADDR and TR_CTRL, which need to be mapped in the internal
SRAM. The addresses of these two registers are pointed to by the CRCCU_DSCR.

TR_ADDR defines the start address of memory area targeted for CRC calculation.

TR_CTRL defines the buffer transfer size, the transfer width (byte, halfword, word) and the transfer-completed
interrupt enable.

To start the CRCCU, set the CRC enable bit (ENABLE) and configure the mode of operation in the CRCCU Mode
Register (CRCCU_MR), then configure the Transfer Control Registers and finally, set the DMA enable bit
(DMAEN) in the CRCCU DMA Enable Register (CRCCU_DMA_EN).

When the CRCCU is enabled, the CRCCU reads the predefined amount of data (defined in TR_CTRL) located
from TR_ADDR start address and computes the checksum.

The CRCCU_SR contains the temporary CRC value.

The BTSIZE field located in the TR_CTRL register (located in memory), is automatically decremented if its value is
different from zero. Once the value of the BTSIZE field is equal to zero, the CRCCU is disabled by hardware. In
this case, the relevant CRCCU DMA Status Register bit DMASR is automatically cleared.

If the COMPARE field of the CRCCU_MR is set to true, the TR_CRC (Transfer Reference Register) is compared
with the last CRC computed. If a mismatch occurs, an error flag is set and an interrupt is raised (if unmasked).

The CRCCU accesses the memory by single access (TRWIDTH size) in order not to limit the bandwidth usage of
the system, but the DIVIDER field of the CRCCU Mode Register can be used to lower it by dividing the frequency
of the single accesses.

The CRCCU scrolls the defined memory area using ascending addresses.

In order to compute the CRC for a memory size larger than 256 Kbytes or for non-contiguous memory area, it is
possible to re-enable the CRCCU on the new memory area and the CRC will be updated accordingly. Use the
RESET field of the CRCCU_CR to reset the CRCCU Status Register to its default value (0xFFFFFFFF).

Table 23-1. CRCCU Descriptor Memory Mapping

SRAM Memory

CRCCU_DSCR+0x0 ----> TR_ADDR

CRCCU_DSCR+0x4 ----> TR_CTRL

CRCCU_DSCR+0x8 ----> Reserved

CRCCU_DSCR+0xC ----> Reserved

CRCCU_DSCR+0x10 ----> TR_CRC
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automatically forces the fast RC oscillator to be the source clock for MAINCK. If the fast RC oscillator is disabled
when a clock failure detection occurs, it is automatically re-enabled by the clock failure detection mechanism.

It takes two slow RC oscillator clock cycles to detect and switch from the main oscillator, to the fast RC oscillator if
the source master clock (MCK) is main clock (MAINCK), or three slow clock RC oscillator cycles if the source of
MCK is PLLACKor PLLBCK.

A clock failure detection activates a fault output that is connected to the Pulse Width Modulator (PWM) Controller.
With this connection, the PWM controller is able to force its outputs and to protect the driven device, if a clock
failure is detected. 

The user can know the status of the clock failure detector at any time by reading the FOS bit in PMC_SR.

This fault output remains active until the defect is detected and until it is cleared by the bit FOCLR in the PMC Fault
Output Clear Register (PMC_FOCR).
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29.17.11PMC Master Clock Register

Name: PMC_MCKR

Address: 0x400E0430

Access: Read/Write 

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

• CSS: Master Clock Source Selection

• PRES: Processor Clock Prescaler

• PLLADIV2: PLLA Divisor by 2

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8

– – PLLBDIV2 PLLADIV2 – – – –

7 6 5 4 3 2 1 0

– PRES – – CSS

Value Name Description

0 SLOW_CLK Slow Clock is selected

1 MAIN_CLK Main Clock is selected

2 PLLA_CLK PLLA Clock is selected

3 PLLB_CLK PLLBClock is selected

Value Name Description

0 CLK_1 Selected clock

1 CLK_2 Selected clock divided by 2

2 CLK_4 Selected clock divided by 4

3 CLK_8 Selected clock divided by 8

4 CLK_16 Selected clock divided by 16

5 CLK_32 Selected clock divided by 32

6 CLK_64 Selected clock divided by 64

7 CLK_3 Selected clock divided by 3

PLLADIV2 PLLA Clock Division

0 PLLA clock frequency is divided by 1.

1 PLLA clock frequency is divided by 2.
SAM4S Series [DATASHEET]
Atmel-11100K-ATARM-SAM4S-Datasheet_09-Jun-15

542



29.17.12PMC USB Clock Register

Name: PMC_USB

Address: 0x400E0438

Access: Read/Write 

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

• USBS: USB Input Clock Selection

0: USB Clock Input is PLLA.

1: USB Clock Input is PLLB

• USBDIV: Divider for USB Clock

USB Clock is Input clock divided by USBDIV + 1.

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – – – – –

15 14 13 12 11 10 9 8

– – – – USBDIV

7 6 5 4 3 2 1 0

– – – – – – – USBS
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Figure 31-3. Output Line Timings 

31.5.8 Inputs

The level on each I/O line can be read through PIO_PDSR. This register indicates the level of the I/O lines
regardless of their configuration, whether uniquely as an input, or driven by the PIO Controller, or driven by a
peripheral. 

Reading the I/O line levels requires the clock of the PIO Controller to be enabled, otherwise PIO_PDSR reads the
levels present on the I/O line at the time the clock was disabled.

31.5.9 Input Glitch and Debouncing Filters

Optional input glitch and debouncing filters are independently programmable on each I/O line.

The glitch filter can filter a glitch with a duration of less than 1/2 peripheral clock and the debouncing filter can filter
a pulse of less than 1/2 period of a programmable divided slow clock.

The selection between glitch filtering or debounce filtering is done by writing in the PIO Input Filter Slow Clock
Disable Register (PIO_IFSCDR) and the PIO Input Filter Slow Clock Enable Register (PIO_IFSCER). Writing
PIO_IFSCDR and PIO_IFSCER, respectively, sets and clears bits in the Input Filter Slow Clock Status Register
(PIO_IFSCSR).

The current selection status can be checked by reading the PIO_IFSCSR.

 If PIO_IFSCSR[i] = 0: The glitch filter can filter a glitch with a duration of less than 1/2 master clock period.

 If PIO_IFSCSR[i] = 1: The debouncing filter can filter a pulse with a duration of less than 1/2 programmable 
divided slow clock period.

For the debouncing filter, the period of the divided slow clock is defined by writing in the DIV field of the Slow Clock
Divider Debouncing Register (PIO_SCDR):

tdiv_slck = ((DIV + 1) × 2) × tslck

When the glitch or debouncing filter is enabled, a glitch or pulse with a duration of less than 1/2 selected clock
cycle (selected clock represents peripheral clock or divided slow clock depending on PIO_IFSCDR and
PIO_IFSCER programming) is automatically rejected, while a pulse with a duration of one selected clock
(peripheral clock or divided slow clock) cycle or more is accepted. For pulse durations between 1/2 selected clock
cycle and one selected clock cycle, the pulse may or may not be taken into account, depending on the precise
timing of its occurrence. Thus for a pulse to be visible, it must exceed one selected clock cycle, whereas for a glitch
to be reliably filtered out, its duration must not exceed 1/2 selected clock cycle.

The filters also introduce some latencies, illustrated in Figure 31-4 and Figure 31-5.

2 cycles

APB Access

2 cycles

APB Access

Peripheral clock

Write PIO_SODR
Write PIO_ODSR at 1

PIO_ODSR

PIO_PDSR

Write PIO_CODR
Write PIO_ODSR at 0
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Figure 32-12. Receiver Block Diagram

32.8.4 Start

The transmitter and receiver can both be programmed to start their operations when an event occurs, respectively
in the Transmit Start Selection (START) field of SSC_TCMR and in the Receive Start Selection (START) field of
SSC_RCMR. 

Under the following conditions the start event is independently programmable:

 Continuous. In this case, the transmission starts as soon as a word is written in SSC_THR and the reception 
starts as soon as the Receiver is enabled.

 Synchronously with the transmitter/receiver 

 On detection of a falling/rising edge on TF/RF

 On detection of a low level/high level on TF/RF

 On detection of a level change or an edge on TF/RF

A start can be programmed in the same manner on either side of the Transmit/Receive Clock Register
(SSC_RCMR/SSC_TCMR). Thus, the start could be on TF (Transmit) or RF (Receive).

Moreover, the Receiver can start when data is detected in the bit stream with the Compare Functions.

Detection on TF/RF input/output is done by the field FSOS of the Transmit/Receive Frame Mode Register
(SSC_TFMR/SSC_RFMR).

SSC_RFMR.MSBF
SSC_RFMR.DATNB

SSC_TCMR.START
SSC_RCMR.START

SSC_RHRSSC_RSHR

SSC_RFMR.FSLEN SSC_RFMR.DATLEN

RX Controller counter reached STTDLY

RX Controller

RD

SSC_CR.RXEN

SSC_CR.RXDIS

SSC_SR.RXEN

Receiver Clock

RF

TXEN

RX Start

RF

RXEN

RC0R

SSC_RCMR.STTDLY != 0

Receive Shift Register

Start
Selector Start

Selector

RX Start

load load
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Figure 36-4. Elementary Time Unit (ETU)

36.6.2 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. 

36.6.3 Synchronous and Asynchronous Modes

36.6.3.1 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.

1 ETU

ISO7816 Clock
on SCK

ISO7816 I/O Line
on TXD

FI_DI_RATIO
ISO7816 Clock Cycles



Figure 37-6. Waveform Mode
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37.7.12 TC Interrupt Mask Register 

Name: TC_IMRx [x=0..2]

Address: 0x4001002C (0)[0], 0x4001006C (0)[1], 0x400100AC (0)[2], 0x4001402C (1)[0], 0x4001406C (1)[1], 
0x400140AC (1)[2]

Access: Read-only 

• COVFS: Counter Overflow 

0: The Counter Overflow Interrupt is disabled.

1: The Counter Overflow Interrupt is enabled.

• LOVRS: Load Overrun 

0: The Load Overrun Interrupt is disabled.

1: The Load Overrun Interrupt is enabled.

• CPAS: RA Compare 

0: The RA Compare Interrupt is disabled.

1: The RA Compare Interrupt is enabled.

• CPBS: RB Compare 

0: The RB Compare Interrupt is disabled.

1: The RB Compare Interrupt is enabled.

• CPCS: RC Compare 

0: The RC Compare Interrupt is disabled.

1: The RC Compare Interrupt is enabled.

• LDRAS: RA Loading 

0: The Load RA Interrupt is disabled.

1: The Load RA Interrupt is enabled.

• LDRBS: RB Loading 

0: The Load RB Interrupt is disabled.

1: The Load RB Interrupt is enabled.

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

ETRGS LDRBS LDRAS CPCS CPBS CPAS LOVRS COVFS
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Figure 39-10. Method 1 (UPDM = 0)

Method 2: Manual write of duty-cycle values and automatic trigger of the update

In this mode, the update of the period value, the duty-cycle values, the dead-time values and the update period
value must be done by writing in their respective update registers with the processor (respectively
PWM_CPRDUPDx, PWM_CDTYUPDx, PWM_DTUPDx and PWM_SCUPUPD).

To trigger the update of the period value and the dead-time values, the user must use the bit UPDULOCK in the
PWM_SCUC register, which updates synchronously (at the same PWM period) the synchronous channels:

 If the bit UPDULOCK is set to ‘1’, the update is done at the next PWM period of the synchronous channels.

 If the UPDULOCK bit is not set to ‘1’, the update is locked and cannot be performed.

After writing the UPDULOCK bit to ‘1’, it is held at this value until the update occurs, then it is read 0.

The update of the duty-cycle values and the update period is triggered automatically after an update period.

To configure the automatic update, the user must define a value for the update period by the UPR field in the
PWM_SCUP register. The PWM controller waits UPR+1 period of synchronous channels before updating
automatically the duty values and the update period value.

The status of the duty-cycle value write is reported in the PWM Interrupt Status Register 2 (PWM_ISR2) by the
following flags:

 WRDY: this flag is set to ‘1’ when the PWM Controller is ready to receive new duty-cycle values and a new 
update period value. It is reset to ‘0’ when the PWM_ISR2 register is read.

Depending on the interrupt mask in the PWM Interrupt Mask Register 2 (PWM_IMR2), an interrupt can be
generated by these flags.

Sequence for Method 2:

1. Select the manual write of duty-cycle values and the automatic update by setting the field UPDM to ‘1’ in 
the PWM_SCM register

2. Define the synchronous channels by the bits SYNCx in the PWM_SCM register.

3. Define the update period by the field UPR in the PWM_SCUP register.

4. Enable the synchronous channels by writing CHID0 in the PWM_ENA register.

5. If an update of the period value and/or of the dead-time values is required, write registers that need to be 
updated (PWM_CPRDUPDx, PWM_DTUPDx), else go to Step 8.

6. Set UPDULOCK to ‘1’ in PWM_SCUC.

7. The update of these registers will occur at the beginning of the next PWM period. At this moment the bit 
UPDULOCK is reset, go to Step 5. for new values.

8. If an update of the duty-cycle values and/or the update period is required, check first that write of new update 
values is possible by polling the flag WRDY (or by waiting for the corresponding interrupt) in the PWM_ISR2.

9. Write registers that need to be updated (PWM_CDTYUPDx, PWM_SCUPUPD).

CCNT0

CDTYUPD 0x20 0x40 0x60

UPDULOCK

CDTY 0x20 0x40 0x60
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39.7.19 PWM Output Selection Set Register

Name: PWM_OSS

Address: 0x4002004C

Access: Write-only

• OSSHx: Output Selection Set for PWMH output of the channel x

0: No effect.

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

• OSSLx: Output Selection Set for PWML output of the channel x

0: No effect.

1: Output override value OOVLx selected as PWML output of channel x.

31 30 29 28 27 26 25 24

– – – – – – – –

23 22 21 20 19 18 17 16

– – – – OSSL3 OSSL2 OSSL1 OSSL0

15 14 13 12 11 10 9 8

– – – – – – – –

7 6 5 4 3 2 1 0

– – – – OSSH3 OSSH2 OSSH1 OSSH0
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39.7.43 PWM Channel Dead Time Update Register

Name: PWM_DTUPDx [x=0..3]

Address: 0x4002021C [0], 0x4002023C [1], 0x4002025C [2], 0x4002027C [3]

Access: Write-only

This register can only be written if bits WPSWS4 and WPHWS4 are cleared in the PWM Write Protection Status Register.

This register acts as a double buffer for the DTH and DTL values. This prevents an unexpected waveform when modifying 
the dead-time values.

Only the first 12 bits (dead-time counter size) of fields DTHUPD and DTLUPD are significant.

• DTHUPD: Dead-Time Value Update for PWMHx Output

Defines the dead-time value for PWMHx output. This value must be defined between 0 and the value (CPRD – CDTY) 
(PWM_CPRDx and PWM_CDTYx). This value is applied only at the beginning of the next channel x PWM period.

• DTLUPD: Dead-Time Value Update for PWMLx Output

Defines the dead-time value for PWMLx output. This value must be defined between 0 and CDTY (PWM_CDTYx). This 
value is applied only at the beginning of the next channel x PWM period.

31 30 29 28 27 26 25 24

DTLUPD

23 22 21 20 19 18 17 16

DTLUPD

15 14 13 12 11 10 9 8

DTHUPD

7 6 5 4 3 2 1 0

DTHUPD
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• SOFINT: Enable Start Of Frame Interrupt

0: No effect

1: Enables Start Of Frame Interrupt

• WAKEUP: Enable UDP Bus Wakeup Interrupt

0: No effect

1: Enables USB bus Interrupt
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42.7.17 ADC Channel Offset Register

Name: ADC_COR

Address: 0x4003804C

Access: Read/Write 

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

• OFFx: Offset for Channel x

0: No offset.

1: Centers the analog signal on VADVREF/2 before the gain scaling. The offset applied is 

(G-1)VADVREF/2

where G is the gain applied (see Section 42.7.16 “ADC Channel Gain Register”).

• DIFFx: Differential Inputs for Channel x

0: Single-ended mode.

1: Fully differential mode.

31 30 29 28 27 26 25 24

DIFF15 DIFF14 DIFF13 DIFF12 DIFF11 DIFF10 DIFF9 DIFF8

23 22 21 20 19 18 17 16

DIFF7 DIFF6 DIFF5 DIFF4 DIFF3 DIFF2 DIFF1 DIFF0

15 14 13 12 11 10 9 8

OFF15 OFF14 OFF13 OFF12 OFF11 OFF10 OFF9 OFF8

7 6 5 4 3 2 1 0

OFF7 OFF6 OFF5 OFF4 OFF3 OFF2 OFF1 OFF0
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43.7 Digital-to-Analog Converter Controller (DACC) User Interface

Table 43-3. Register Mapping

Offset Register Name Access Reset

0x00 Control Register DACC_CR Write-only –

0x04 Mode Register DACC_MR Read/Write 0x00000000

0x08–0x0C Reserved – – –

0x10 Channel Enable Register DACC_CHER Write-only –

0x14 Channel Disable Register DACC_CHDR Write-only –

0x18 Channel Status Register DACC_CHSR Read-only 0x00000000

0x1C Reserved – – –

0x20 Conversion Data Register DACC_CDR Write-only –

0x24 Interrupt Enable Register DACC_IER Write-only –

0x28 Interrupt Disable Register DACC_IDR Write-only –

0x2C Interrupt Mask Register DACC_IMR Read-only 0x00000000

0x30 Interrupt Status Register DACC_ISR Read-only 0x00000000

0x34–0x90 Reserved – – –

0x94 Analog Current Register DACC_ACR Read/Write 0x00000000

0x98–0xE0 Reserved – – –

0xE4 Write Protection Mode Register DACC_WPMR Read/Write 0x00000000

0xE8 Write Protection Status Register DACC_WPSR Read-only 0x00000000

0xEC–0xFC Reserved – – –
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44.4 Power Consumption
 Power consumption of the device according to the different low-power mode capabilities (Backup, Wait, 

Sleep) and Active mode

 Power consumption on power supply in different modes: Backup, Wait, Sleep and Active

 Power consumption by peripheral: calculated as the difference in current measurement after having enabled 
then disabled the corresponding clock

 All power consumption values are based on characterization. Power consumption values are not covered by 
test limits in production.

44.4.1 Backup Mode Current Consumption

The Backup mode configuration and measurements are defined as follows.

Figure 44-4. Measurement Setup 

44.4.1.1 Configuration A: Embedded Slow Clock RC Oscillator Enabled

 Supply Monitor on VDDIO is disabled

 RTC is running

 RTT is enabled on 1Hz mode

 BOD disabled

 One WKUPx enabled

 Current measurement on AMP1  (see Figure 44-4)

44.4.1.2 Configuration B: 32.768 kHz Crystal Oscillator Enabled

 Supply Monitor on VDDIO is disabled

 RTC is running

 RTT is enabled on 1Hz mode

 BOD disabled

 One WKUPx enabled

 Current measurement on AMP1 (see Figure 44-4)

VDDIO

VDDOUT

VDDCORE

VDDIN

Voltage
Regulator

VDDPLL

3.3V

AMP1
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