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processing, such as automotive systems and sophisticated
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General-purpose microcontrollers are versatile and used in
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built-in motor control peripherals and automotive-grade
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2.2.2 Memory map and register boundary addresses

See the datasheet corresponding to your device for a comprehensive diagram of the 
memory map.

The following table gives the boundary addresses of the peripherals available in the 
devices.

          

Table 2. STM32L43xxx/44xxx/45xxx/46xxx memory map and peripheral register boundary 
addresses

Bus Boundary address Size (bytes) Peripheral Peripheral register map

AHB2

0x5006 0800 - 0x5006 0BFF 1 KB RNG Section 24.8.4: RNG register map

0x5006 0400 - 0x5006 07FF 1 KB Reserved -

0x5006 0000 - 0x5006 03FF 1 KB AES(1) Section 25.14.18: AES register map

0x5004 0400 - 0x5005 FFFF 127 KB Reserved -

0x5004 0000 - 0x5004 03FF 1 KB ADC Section 16.7.3: ADC register map

0x5000 0000 - 0x5003 FFFF 16 KB Reserved -

0x4800 2000 - 0x4FFF FFFF ~127 MB Reserved -

0x4800 1C00 - 0x4800 1FFF 1 KB GPIOH Section 8.4.12: GPIO register map

0x4800 1400 - 0x4800 1BFF 2 KB Reserved -

0x4800 1000 - 0x4800 13FF 1 KB GPIOE(2) Section 8.4.12: GPIO register map

0x4800 0C00 - 0x4800 0FFF 1 KB GPIOD(2) Section 8.4.12: GPIO register map

0x4800 0800 - 0x4800 0BFF 1 KB GPIOC Section 8.4.12: GPIO register map

0x4800 0400 - 0x4800 07FF 1 KB GPIOB Section 8.4.12: GPIO register map

0x4800 0000 - 0x4800 03FF 1 KB GPIOA Section 8.4.12: GPIO register map

0x4002 4400 - 0x47FF FFFF ~127 MB Reserved -

AHB1

0x4002 4000 - 0x4002 43FF 1 KB TSC Section 23.6.11: TSC register map

0x4002 3400 - 0x4002 3FFF 1 KB Reserved -

0x4002 3000 - 0x4002 33FF 1 KB CRC Section 14.4.6: CRC register map

0x4002 2400 - 0x4002 2FFF 3 KB Reserved -

0x4002 2000 - 0x4002 23FF 1 KB
FLASH 
registers

Section 3.7.13: FLASH register map

0x4002 1400 - 0x4002 1FFF 3 KB Reserved -

0x4002 1000 - 0x4002 13FF 1 KB RCC Section 6.4.32: RCC register map

0x4002 0800 - 0x4002 0FFF 2 KB Reserved -

0x4002 0400 - 0x4002 07FF 1 KB DMA2 Section 11.5.9: DMA register map

0x4002 0000 - 0x4002 03FF 1 KB DMA1 Section 11.5.9: DMA register map

APB2

0x4001 6400 - 0x4001 FFFF 39 KB Reserved -

0x4001 6000 - 0x4001 63FF 1 KB DFSDM1 Section 21.8.16: DFSDM register map

0x4001 5800 - 0x4001 5FFF 2 kB Reserved -
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3.7.9 Flash PCROP Start address register (FLASH_PCROP1SR)

Address offset: 0x24

Reset value: 0xFFFF XXXX. Register bits are loaded with values from Flash memory at 
OBL.

Access: no wait state when no Flash memory operation is on going, word, half-word access.

         

         

Bit 11 Reserved, must be kept cleared

Bits10:8 BOR_LEV: BOR reset Level

These bits contain the VDD supply level threshold that activates/releases the 
reset. 
000: BOR Level 0. Reset level threshold is around 1.7 V
001: BOR Level 1. Reset level threshold is around 2.0 V
010: BOR Level 2. Reset level threshold is around 2.2 V
011: BOR Level 3. Reset level threshold is around 2.5 V
100: BOR Level 4. Reset level threshold is around 2.8 V

Bits 7:0 RDP: Read protection level

0xAA: Level 0, read protection not active
0xCC: Level 2, chip read protection active
Others: Level 1, memories read protection active

Note: Take care about PCROP_RDP configuration in Level 1. Refer to Section : 
Level 1: Read protection for more details.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

PCROP1_STRT[15:0]

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw

Bits 31:16 Reserved, must be kept cleared 

Bits 15:0 PCROP1_STRT: PCROP area start offset

PCROP1_STRT contains the first double-word of the PCROP area. 
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Refer to Table 24: Stop 0 mode for details on how to enter the Stop 0 mode.

If Flash memory programming is ongoing, the Stop 0 mode entry is delayed until the 
memory access is finished. 

If an access to the APB domain is ongoing, The Stop 0 mode entry is delayed until the APB 
access is finished.

In Stop 0 mode, the following features can be selected by programming individual control 
bits:

• Independent watchdog (IWDG): the IWDG is started by writing to its Key register or by 
hardware option. Once started, it cannot be stopped except by a Reset. See 
Section 32.3: IWDG functional description.

• real-time clock (RTC): this is configured by the RTCEN bit in the Backup domain 
control register (RCC_BDCR)

• Internal RC oscillator (LSI): this is configured by the LSION bit in the Control/status 
register (RCC_CSR).

• External 32.768 kHz oscillator (LSE): this is configured by the LSEON bit in the Backup 
domain control register (RCC_BDCR).

Several peripherals can be used in Stop 0 mode and can add consumption if they are 
enabled and clocked by LSI or LSE, or when they request the HSI16 clock: LCD, LPTIM1, 
LPTIM2, I2Cx (x=1,2,3,4) U(S)ARTx(x=1,2,3,4), LPUART.

The DACx (x=1,2), the OPAMP and the comparators can be used in Stop 0 mode, the PVMx 
(x=1,3,4) and the PVD as well. If they are not needed, they must be disabled by software to 
save their power consumptions.

The ADCx (x=1), temperature sensor and VREFBUF buffer can consume power during the 
Stop 0 mode, unless they are disabled before entering this mode. 

Exiting the Stop 0 mode

The Stop 0 mode is exit according Section : Entering low power mode.

Refer to Table 24: Stop 0 mode for details on how to exit Stop 0 mode.

When exiting Stop 0 mode by issuing an interrupt or a wakeup event, the HSI16 oscillator is 
selected as system clock if the bit STOPWUCK is set in Clock configuration register 
(RCC_CFGR). The MSI oscillator is selected as system clock if the bit STOPWUCK is 
cleared. The wakeup time is shorter when HSI16 is selected as wakeup system clock. The 
MSI selection allows wakeup at higher frequency, up to 48 MHz.

When the voltage regulator operates in low-power mode, an additional startup delay is 
incurred when waking up from Stop 0 mode with HSI16. By keeping the internal regulator 
ON during Stop 0 mode, the consumption is higher although the startup time is reduced.

When exiting the Stop 0 mode, the MCU is either in Run mode (Range 1 or Range 2 
depending on VOS bit in PWR_CR1) or in Low-power run mode if the bit LPR is set in the 
PWR_CR1 register.
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When the RTC clock is LSE or LSI, the RTC remains clocked and functional under system 
reset.

6.2.14 Timer clock

The timer clock frequencies are automatically defined by hardware. There are two cases:

1. If the APB prescaler equals 1, the timer clock frequencies are set to the same 
frequency as that of the APB domain.

2. Otherwise, they are set to twice (×2) the frequency of the APB domain.

6.2.15 Watchdog clock

If the Independent watchdog (IWDG) is started by either hardware option or software 
access, the LSI oscillator is forced ON and cannot be disabled. After the LSI oscillator 
temporization, the clock is provided to the IWDG.

6.2.16 Clock-out capability

• MCO

The microcontroller clock output (MCO) capability allows the clock to be output onto the 
external MCO pin. One of eight clock signals can be selected as the MCO clock. 

– LSI

– LSE

– SYSCLK

– HSI16

– HSI48

– HSE

– PLLCLK

– MSI

The selection is controlled by the MCOSEL[3:0] bits of the Clock configuration register 
(RCC_CFGR). The selected clock can be divided with the MCOPRE[2:0] field of the 
Clock configuration register (RCC_CFGR).

• LSCO

Another output (LSCO) allows a low speed clock to be output onto the external LSCO 
pin:

– LSI

– LSE

This output remains available in Stop (Stop 0, Stop 1 and Stop 2) and Standby modes. 
The selection is controlled by the LSCOSEL, and enabled with the LSCOEN in the 
Backup domain control register (RCC_BDCR).

The MCO clock output requires the corresponding alternate function selected on the MCO 
pin, the LSCO pin should be left in default POR state.

6.2.17 Internal/external clock measurement with TIM15/TIM16

It is possible to indirectly measure the frequency of all on-board clock sources by mean of 
the TIM15 or TIM16 channel 1 input capture, as represented on Figure 15 and Figure 16
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. MCOPRE[2:0] MCOSEL[3:0] Res. Res. Res. Res. Res. Res. Res. Res.

rw rw rw rw rw rw rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

STOP
WUCK

Res. PPRE2[2:0] PPRE1[2:0] HPRE[3:0] SWS[1:0] SW[1:0]

rw rw rw rw rw rw rw rw rw rw rw r r rw rw

Bit 31 Reserved, must be kept at reset value.

Bits 30:28 MCOPRE[2:0]: Microcontroller clock output prescaler

These bits are set and cleared by software.
It is highly recommended to change this prescaler before MCO output is enabled.
000: MCO is divided by 1
001: MCO is divided by 2
010: MCO is divided by 4
011: MCO is divided by 8
100: MCO is divided by 16
Others: not allowed

Bits 27:24 MCOSEL[3:0]: Microcontroller clock output

Set and cleared by software.
0000: MCO output disabled, no clock on MCO
0001: SYSCLK system clock selected
0010: MSI clock selected.
0011: HSI16 clock selected.
0100: HSE clock selected
0101: Main PLL clock selected
0110: LSI clock selected
0111: LSE clock selected
1000: Internal HSI48 clock selected
Others: Reserved

Note: This clock output may have some truncated cycles at startup or during MCO clock 
source switching.

Bits 23:16 Reserved, must be kept at reset value.

Bit 15 STOPWUCK: Wakeup from Stop and CSS backup clock selection
Set and cleared by software to select the system clock used when exiting Stop mode.
The selected clock is also used as emergency clock for the Clock Security System on HSE. 
Warning: STOPWUCK must not be modified when the Clock Security System is enabled by 
HSECSSON in RCC_CR register and the system clock is HSE (SWS=”10”) or a switch on 
HSE is requested (SW=”10”).
0: MSI oscillator selected as wakeup from stop clock and CSS backup clock.
1: HSI16 oscillator selected as wakeup from stop clock and CSS backup clock

Bit 14 Reserved, must be kept at reset value.

Bits 13:11 PPRE2[2:0]: APB high-speed prescaler (APB2)

Set and cleared by software to control the division factor of the APB2 clock (PCLK2).
0xx: HCLK not divided
100: HCLK divided by 2
101: HCLK divided by 4
110: HCLK divided by 8
111: HCLK divided by 16
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17.6.12 DAC channel1 data output register (DAC_DOR1)

Address offset: 0x2C

Reset value: 0x0000 0000

         

         

17.6.13 DAC channel2 data output register (DAC_DOR2)

Address offset: 0x30
Reset value: 0x0000 0000

         

         

17.6.14 DAC status register (DAC_SR)

Address offset: 0x34

Reset value: 0x0000 0000

         

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res. Res. Res. Res. DACC1DOR[11:0]

r r r r r r r r r r r r

Bits 31:12 Reserved, must be kept at reset value.

Bits 11:0 DACC1DOR[11:0]: DAC channel1 data output

These bits are read-only, they contain data output for DAC channel1.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res. Res. Res. Res. DACC2DOR[11:0]

r r r r r r r r r r r r

Bits 31:12 Reserved, must be kept at reset value.

Bits 11:0 DACC2DOR[11:0]: DAC channel2 data output

These bits are read-only, they contain data output for DAC channel2.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

BWST2
CAL_

FLAG2
DMAU
DR2

Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.

r r rc_w1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BWST1
CAL_

FLAG1
DMAU
DR1

Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.

r r rc_w1
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For more information about Sinc filter type properties and usage, it is recommended to study 
the theory about digital filters (more resources can be downloaded from internet).

21.4.9 Integrator unit 

The integrator performs additional decimation and a resolution increase of data coming from 
the digital filter. The integrator simply performs the sum of data from a digital filter for a given 
number of data samples from a filter.

The integrator oversampling ratio parameter defines how many data counts will be summed 
to one data output from the integrator. IOSR can be set in the range 1-256 (see IOSR[7:0] 
bits description in DFSDM_FLTxFCR register).

         

21.4.10 Analog watchdog

The analog watchdog purpose is to trigger an external signal (break or interrupt) when an 
analog signal reaches or crosses given maximum and minimum threshold values. An 
interrupt/event/break generation can then be invoked.

Each analog watchdog will supervise serial data receiver outputs (after the analog watchdog 
filter on each channel) or data output register (current injected or regular conversion result) 
according to AWFSEL bit setting (in DFSDM_FLTxCR1 register). The input channels to be 
monitored or not by the analog watchdog x will be selected by AWDCH[3:0] in 
DFSDM_FLTxCR2 register.

Table 95. Filter maximum output resolution (peak data values from filter output)
for some FOSR values

FOSR Sinc1 Sinc2 FastSinc Sinc3 Sinc4 Sinc5

x +/- x +/- x2  +/- 2x2  +/- x3 +/- x4  +/- x5

4 +/- 4 +/- 16 +/- 32 +/- 64 +/- 256 +/- 1024

8 +/- 8 +/- 64 +/- 128 +/- 512 +/- 4096 -

32 +/- 32 +/- 1024 +/- 2048 +/- 32768 +/- 1048576 +/- 33554432

64 +/- 64 +/- 4096 +/- 8192 +/- 262144 +/- 16777216 +/- 1073741824

128 +/- 128 +/- 16384 +/- 32768 +/- 2097152 +/- 268435456

256 +/- 256 +/- 65536 +/- 131072 +/- 16777216 Result can overflow on full scale 
input (> 32-bit signed integer)1024 +/- 1024 +/- 1048576 +/- 2097152 +/- 1073741824

Table 96. Integrator maximum output resolution (peak data values from integrator
output) for some IOSR values and FOSR = 256 and Sinc3 filter type (largest data)

IOSR Sinc1 Sinc2 FastSinc Sinc3 Sinc4 Sinc5

x +/- FOSR. x +/- FOSR2. x +/- 2.FOSR2. x +/- FOSR3. x +/- FOSR4. x +/- FOSR5. x

4 - - - +/- 67 108 864 - -

32 - - - +/- 536 870 912 - -

128 - - -
+/- 2 147 483 

648
- -

256 - - - +/- 232 - -
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24.8.3 RNG data register (RNG_DR)

Address offset: 0x008

Reset value: 0x0000 0000

The RNG_DR register is a read-only register that delivers a 32-bit random value when read. 
After being read this register delivers a new random value after 42 periods of RNG clock if 
the output FIFO is empty.

The content of this register is valid when DRDY=’1’, even if RNGEN=’0’. 

         

         

Bits 31:7 Reserved, must be kept at reset value

Bit 6 SEIS: Seed error interrupt status

This bit is set at the same time as SECS. It is cleared by writing it to ‘0’.

0: No faulty sequence detected
1: At least one faulty sequence has been detected. See SECS bit description for details.

An interrupt is pending if IE = ‘1’ in the RNG_CR register.

Bit 5 CEIS: Clock error interrupt status

This bit is set at the same time as CECS. It is cleared by writing it to ‘0’.

0: The RNG clock is correct (fRNGCLK > fHCLK/16)
1: The RNG clock has been detected too slow (fRNGCLK < fHCLK/16)

An interrupt is pending if IE = ‘1’ in the RNG_CR register.

Bits 4:3 Reserved, must be kept at reset value

Bit 2 SECS: Seed error current status

0: No faulty sequence has currently been detected. If the SEIS bit is set, this means that a 
faulty sequence was detected and the situation has been recovered.
1: One of the noise source has provided more than 64 consecutive bits at a constant value 
(“0” or “1”), or more than 32 consecutive occurrence of two bits patterns (“01” or “10”)

Bit 1 CECS: Clock error current status

0: The RNG clock is correct (fRNGCLK> fHCLK/16). If the CEIS bit is set, this means that a 
slow clock was detected and the situation has been recovered.
1: The RNG clock is too slow (fRNGCLK< fHCLK/16).

Bit 0 DRDY: Data Ready

0: The RNG_DR register is not yet valid, no random data is available.
1: The RNG_DR register contains valid random data.

Once the RNG_DR register has been read, this bit returns to ‘0’ until a new random value is 
generated.

If IE=’1’ in the RNG_CR register, an interrupt is generated when DRDY=’1’.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

RNDATA[31:16]

r r r r r r r r r r r r r r r r

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RNDATA[15:0]

r r r r r r r r r r r r r r r r

Bits 31:0 RNDATA[31:0]: Random data

32-bit random data which are valid when DRDY=’1’. When DRDY=’0’ RNDATA value is zero.
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25 Advanced encryption standard hardware accelerator 
(AES)

This section applies to STM32L44xxx and STM32L46xxx devices only.

25.1 Introduction

The AES hardware accelerator can be used to both encipher and decipher data using AES 
algorithm. It is a fully compliant implementation of the following standard:

• The advanced encryption standard (AES) as defined by Federal Information 
Processing Standards Publication (FIPS PUB 197, 2001 November 26)

The accelerator encrypts and decrypts 128-bit blocks using either 128-bit or 256-bit key 
length. It can also perform key derivation. The encryption or decryption key is stored in an 
internal register in order to minimize write operations by the CPU or DMA when processing 
several data blocks using the same key.

By default, electronic codebook mode (ECB) is selected. Cipher block chaining (CBC), 
counter (CTR) mode, Galois counter (GCM) mode, Galois message authentication code 
(GMAC) or cipher message authentication code mode (CMAC) chaining algorithms are also 
supported by the hardware.

The AES supports DMA transfer for incoming and for outcoming data (2 DMA channels 
required).

25.2 AES main features

• Encryption/decryption using AES Rijndael Block Cipher algorithm

• NIST FIPS 197 compliant implementation of AES encryption/decryption algorithm

• 256-bit register for storing the encryption, decryption or derivation key (8x 32-bit 
registers)

• Electronic codebook (ECB), cipher block chaining (CBC), counter mode (CTR), Galois 
counter mode (GCM), Galois message authentication code mode (GMAC) and cipher 
message authentication code mode (CMAC) supported

• Key scheduler

• Key derivation for decryption

• 128-bit data block processing

• 128-bit, 256-bit key length

• 1x32-bit INPUT buffer and 1x32-bit OUTPUT buffer

• Register access supporting 32-bit data width only

• One register used as a 128-bit initialization vector when AES is configured in CBC 
mode or used as a 32-bit counter initialization when CTR, GCM or CMAC mode is 
selected

• Automatic data flow control with support of direct memory access (DMA) using 2 
channels, one for incoming data, and one for outcoming data.

• Suspend a message if another message with a higher priority needs to be processed

• Cycles to process for each mode
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Figure 154. Counter timing diagram with prescaler division change from 1 to 2

Figure 155. Counter timing diagram with prescaler division change from 1 to 4
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Anyway, the comparison between the TIMx_CCRx shadow register and the counter is still 
performed and allows the flag to be set. Interrupt and DMA requests can be sent 
accordingly. This is described in the Output Compare Mode section.

27.3.8 Output compare mode

This function is used to control an output waveform or indicating when a period of time has 
elapsed.

When a match is found between the capture/compare register and the counter, the output 
compare function: 

• Assigns the corresponding output pin to a programmable value defined by the output 
compare mode (OCxM bits in the TIMx_CCMRx register) and the output polarity (CCxP 
bit in the TIMx_CCER register). The output pin can keep its level (OCXM=000), be set 
active (OCxM=001), be set inactive (OCxM=010) or can toggle (OCxM=011) on match.

• Sets a flag in the interrupt status register (CCxIF bit in the TIMx_SR register).

• Generates an interrupt if the corresponding interrupt mask is set (CCXIE bit in the 
TIMx_DIER register).

• Sends a DMA request if the corresponding enable bit is set (CCxDE bit in the 
TIMx_DIER register, CCDS bit in the TIMx_CR2 register for the DMA request 
selection).

The TIMx_CCRx registers can be programmed with or without preload registers using the 
OCxPE bit in the TIMx_CCMRx register.

In output compare mode, the update event UEV has no effect on ocxref and OCx output. 
The timing resolution is one count of the counter. Output compare mode can also be used to 
output a single pulse (in One-pulse mode).

Procedure

1. Select the counter clock (internal, external, prescaler).

2. Write the desired data in the TIMx_ARR and TIMx_CCRx registers.

3. Set the CCxIE and/or CCxDE bits if an interrupt and/or a DMA request is to be 
generated.

4. Select the output mode. For example, you must write OCxM=011, OCxPE=0, CCxP=0 
and CCxE=1 to toggle OCx output pin when CNT matches CCRx, CCRx preload is not 
used, OCx is enabled and active high.

5. Enable the counter by setting the CEN bit in the TIMx_CR1 register.

The TIMx_CCRx register can be updated at any time by software to control the output 
waveform, provided that the preload register is not enabled (OCxPE=0, else TIMx_CCRx 
shadow register is updated only at the next update event UEV). An example is given in 
Figure 242.
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27.4.15 TIMx capture/compare register 3 (TIMx_CCR3) 

Address offset: 0x3C

Reset value: 0x0000

         

27.4.16 TIMx capture/compare register 4 (TIMx_CCR4)

Address offset: 0x40

Reset value: 0x0000

         

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

CCR3[31:16] (depending on timers)

rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CCR3[15:0]

rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r

Bits 31:16 CCR3[31:16]: High Capture/Compare 3 value

Bits 15:0 CCR3[15:0]: Low Capture/Compare value

If channel CC3 is configured as output:
CCR3 is the value to be loaded in the actual capture/compare 3 register (preload value).
It is loaded permanently if the preload feature is not selected in the TIMx_CCMR2 register 
(bit OC3PE). Else the preload value is copied in the active capture/compare 3 register when 
an update event occurs.
The active capture/compare register contains the value to be compared to the counter 
TIMx_CNT and signalled on OC3 output.
If channel CC3is configured as input:
CCR3 is the counter value transferred by the last input capture 3 event (IC3). The 
TIMx_CCR3 register is read-only and cannot be programmed.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

CCR4[31:16] (depending on timers)

rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CCR4[15:0]

rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r rw/r

Bits 31:16 CCR4[31:16]: High Capture/Compare 4 value

Bits 15:0 CCR4[15:0]: Low Capture/Compare value

1. if CC4 channel is configured as output (CC4S bits):
CCR4 is the value to be loaded in the actual capture/compare 4 register (preload value).
It is loaded permanently if the preload feature is not selected in the TIMx_CCMR2 
register (bit OC4PE). Else the preload value is copied in the active capture/compare 4 
register when an update event occurs.
The active capture/compare register contains the value to be compared to the counter 
TIMx_CNT and signalled on OC4 output.

2. if CC4 channel is configured as input (CC4S bits in TIMx_CCMR4 register):
CCR4 is the counter value transferred by the last input capture 4 event (IC4). The 
TIMx_CCR4 register is read-only and cannot be programmed.
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CNT[30:16] CNT[15:0]

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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TIMx_PSC
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PSC[15:0]

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0x2C
TIMx_ARR ARR[31:16] ARR[15:0]

Reset value 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

0x30 Reserved

0x34
TIMx_CCR1 CCR1[31:16] CCR1[15:0]

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0x38
TIMx_CCR2 CCR2[31:16] CCR2[15:0]

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0x3C
TIMx_CCR3 CCR3[31:16] CCR3[15:0]

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0x40
TIMx_CCR4 CCR4[31:16] CCR4[15:0]

Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0x44 Reserved

0x48
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Reset value 0 0 0 0 0 0 0 0 0 0
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Reset value 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Reset value 0 0 0 0
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Reset value 0 0 0

Table 127. TIM2/TIM3 register map and reset values  (continued)

Offset Register 3
1

3
0

2
9

2
8

2
7

2
6

2
5

2
4

2
3

2
2

2
1

2
0

1
9

1
8

1
7

1
6

1
5

1
4

1
3

1
2 11 1
0 9 8 7 6 5 4 3 2 1 0
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Figure 263. TIM16 block diagram

1. The internal break event source can be:
-       A clock failure event generated by CSS. For further information on the CSS, refer to Section 6.2.10: Clock security 
system (CSS)
-       A PVD output
-       SRAM parity error signal
-       Cortex®-M4 LOCKUP (Hardfault) output
-       COMP output



DocID027295 Rev 3 935/1472

RM0394 Low-power timer (LPTIM)

950

Figure 309. Waveform generation

30.4.9 Register update

The LPTIM_ARR register and LPTIM_CMP register are updated immediately after the APB 
bus write operation, or at the end of the current period if the timer is already started.

The PRELOAD bit controls how the LPTIM_ARR and the LPTIM_CMP registers are 
updated:

• When the PRELOAD bit is reset to ‘0’, the LPTIM_ARR and the LPTIM_CMP registers 
are immediately updated after any write access.

• When the PRELOAD bit is set to ‘1’, the LPTIM_ARR and the LPTIM_CMP registers 
are updated at the end of the current period, if the timer has been already started.

The LPTIM APB interface and the LPTIM kernel logic use different clocks, so there is some 
latency between the APB write and the moment when these values are available to the 
counter comparator. Within this latency period, any additional write into these registers must 
be avoided.

The ARROK flag and the CMPOK flag in the LPTIM_ISR register indicate when the write 
operation is completed to respectively the LPTIM_ARR register and the LPTIM_CMP 
register. 

After a write to the LPTIM_ARR register or the LPTIM_CMP register, a new write operation 
to the same register can only be performed when the previous write operation is completed. 
Any successive write before respectively the ARROK flag or the CMPOK flag be set, will 
lead to unpredictable results.
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Figure 367. Reception using DMA

Error flagging and interrupt generation in multibuffer communication 

In multibuffer communication if any error occurs during the transaction the error flag is 
asserted after the current byte. An interrupt is generated if the interrupt enable flag is set. 
For framing error, overrun error and noise flag which are asserted with RXNE in single byte 
reception, there is a separate error flag interrupt enable bit (EIE bit in the USART_CR3 
register), which, if set, enables an interrupt after the current byte if any of these errors occur.

36.5.16 RS232 hardware flow control and RS485 driver enable
using USART

It is possible to control the serial data flow between 2 devices by using the CTS input and 
the RTS output. The Figure 368 shows how to connect 2 devices in this mode:

Figure 368. Hardware flow control between 2 USARTs
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Table 173. Error calculation for programmed baud rates at fck = 32,768 KHz

Baud rate fCK = 32,768 KHz

S.No Desired Actual
Value programmed in the baud 

rate register
% Error = (Calculated - Desired) 

B.rate / Desired B.rate

1 300 Bps 300 Bps 0x6D3A 0

2 600 Bps 600 Bps 0x369D 0

3 1200 Bps 1200.087 Bps 0x1B4E 0.007

4 2400 Bps 2400.17 Bps 0xDA7 0.007

5 4800 Bps 4801.72 Bps 0x6D3 0.035

6 9600 Bps 9608.94 Bps 0x369 0.093

Table 174. Error calculation for programmed baud rates at fck = 80 MHz

Desired Actual
Value programmed in the 

baud rate register

% Error = (Calculated - 
Desired)

B.rate / Desired B.rate

38400 38400,02 82355 0,00006

57600 57600,09 56CE3 0,0001

115200 115200,50 2B671 0,0004

230400 230402,30 15B38 0,001

460800 460804,61 AD9C 0,001

921600 921609,22 56CE 0,001

4000000 4000000,00 1400 0

10000000 10000000,00 800 0

20000000 20000000,00 400 0

26000000 26022871,66 313 0,09
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40.6.6 SWPMI Receive Frame Length register (SWPMI_RFL)

Address offset: 0x18

Reset value: 0x0000 0000

         

         

Bit 6 TIE: Transmit interrupt enable

0: Interrupt is inhibited
1: An SWPMI interrupt is generated whenever TXE flag is set in the SWPMI_ISR register

Bit 5 RIE: Receive interrupt enable

0: Interrupt is inhibited
1: An SWPMI interrupt is generated whenever RXNE flag is set in the SWPMI_ISR register

Bit 4 TXUNRIE: Transmit underrun error interrupt enable

0: Interrupt is inhibited
1: An SWPMI interrupt is generated whenever TXBUNRF flag is set in the SWPMI_ISR 
register

Bit 3 RXOVRIE: Receive overrun error interrupt enable

0: Interrupt is inhibited
1: An SWPMI interrupt is generated whenever RXBOVRF flag is set in the SWPMI_ISR 
register

Bit 2 RXBERIE: Receive CRC error interrupt enable

0: Interrupt is inhibited
1: An SWPMI interrupt is generated whenever RXBERF flag is set in the SWPMI_ISR 
register

Bit 1 TXBEIE: Transmit buffer empty interrupt enable

0: Interrupt is inhibited
1: An SWPMI interrupt is generated whenever TXBEF flag is set in the SWPMI_ISR register

Bit 0 RXBFIE: Receive buffer full interrupt enable

0: Interrupt is inhibited
1: An SWPMI interrupt is generated whenever RXBFF flag is set in the SWPMI_ISR register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. Res. RFL[4:0]

r r r r r

Bits 31:5 Reserved, must be kept at reset value

Bits 4:0 RFL[4:0]: Receive frame length

RFL[4:0] is the number of data bytes in the payload of the received frame. The two least 
significant bits RFL[1:0] give the number of relevant bytes for the last SWPMI_RDR register 
read.
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41.8.13 SDMMC mask register (SDMMC_MASK)

Address offset: 0x3C

Reset value: 0x0000 0000

The interrupt mask register determines which status flags generate an interrupt request by 
setting the corresponding bit to 1b.

         

         

Bit 2 CTIMEOUTC: CTIMEOUT flag clear bit

Set by software to clear the CTIMEOUT flag.
0: CTIMEOUT not cleared
1: CTIMEOUT cleared

Bit 1 DCRCFAILC: DCRCFAIL flag clear bit

Set by software to clear the DCRCFAIL flag.
0: DCRCFAIL not cleared
1: DCRCFAIL cleared

Bit 0 CCRCFAILC: CCRCFAIL flag clear bit

Set by software to clear the CCRCFAIL flag.
0: CCRCFAIL not cleared
1: CCRCFAIL cleared

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Res. Res. Res. Res. Res. Res. Res. Res. Res.
SDIO
ITIE

RXD
AVLIE

TXD
AVLIE

RX
FIFO
EIE

TX
FIFO
EIE

RX
FIFO
FIE

TX
FIFO
FIE

rw rw rw rw rw rw rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RX
FIFO
HFIE

TX
FIFO
HEIE

RX
ACTIE

TX
ACTIE

CMD
ACTIE

DBCK
ENDIE

Res.
DATA
ENDIE

CMD
SENT

IE

CMD
REND

IE

RX
OVERR

IE

TX
UNDERR

IE

DTIME
OUTIE

CTIME
OUTIE

DCRC
FAILIE

CCRC
FAILIE

rw rw rw rw rw rw rw rw rw rw rw rw rw rw rw

Bits 31:23 Reserved, must be kept at reset value.

Bit 22 SDIOITIE: SDIO mode interrupt received interrupt enable

Set and cleared by software to enable/disable the interrupt generated when receiving the 
SDIO mode interrupt.
0: SDIO Mode Interrupt Received interrupt disabled
1: SDIO Mode Interrupt Received interrupt enabled

Bit 21 RXDAVLIE: Data available in Rx FIFO interrupt enable

Set and cleared by software to enable/disable the interrupt generated by the presence of 
data available in Rx FIFO.
0: Data available in Rx FIFO interrupt disabled
1: Data available in Rx FIFO interrupt enabled

Bit 20 TXDAVLIE: Data available in Tx FIFO interrupt enable

Set and cleared by software to enable/disable the interrupt generated by the presence of 
data available in Tx FIFO.
0: Data available in Tx FIFO interrupt disabled
1: Data available in Tx FIFO interrupt enabled
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Figure 453. CAN frames


