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Power control (PWR)

3

SRAM1 and register contents are lost except for registers in the Backup domain and
Standby circuitry (see Figure 7). SRAM2 content can be preserved if the bit RRS is set in
the PWR_CRS3 register. In this case the Low-power regulator is ON and provides the supply
to SRAM2 only.

The BOR is always available in Standby mode. The consumption is increased when
thresholds higher than Vggrg are used.

I/0 states in Standby mode

In the Standby mode, the 1/0Os can be configured either with a pull-up (refer to PWR_PUCRXx
registers (x=A,B,C,D,E,H)), or with a pull-down (refer to PWR_PDCRXx registers
(x=A,B,C,D,E,H)), or can be kept in analog state.

The RTC outputs on PC13 are functional in Standby mode. PC14 and PC15 used for LSE
are also functional. 5 wakeup pins (WKUPXx, x=1,2...5) and the 3 RTC tampers are available.

Entering Standby mode

The Standby mode is entered according Section : Entering low power mode, when the

SLEEPDEEP bit in the Cortex®-M4 System Control register is set.

Refer to Table 27: Standby mode for details on how to enter Standby mode.

In Standby 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 in Section 32: Independent watchdog
(IWDG).

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

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

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

Exiting Standby mode

The Standby mode is exit according Section : Entering low power mode. The SBF status
flag in the Power control register 3 (PWR_CR3) indicates that the MCU was in Standby
mode. All registers are reset after wakeup from Standby except for Power control register 3
(PWR_CR3).

Refer to Table 27: Standby mode for more details on how to exit Standby mode.
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PWR register map and reset value table

5.4.20

Table 29. PWR register map and reset values
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RMO0394 Clock recovery system (CRS)
7.6 CRS registers
Refer to Section 1.1 on page 57 of the reference manual for a list of abbreviations used in
register descriptions.
The peripheral registers can be accessed by words (32-bit).
7.6.1 CRS control register (CRS_CR)
Address offset: 0x00
Reset value: 0x0000 2000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TRIM[5:0] SWSY |AUTOT | o ESYNC| torie v%/xg& SYNCO
: NC |RIMEN IE E KIE
rw | w | w | w | rw | w rt_w w rw rw w w rw

3

Bits 31:14 Reserved, must be kept at reset value.

Bits 13:8 TRIM[5:0]: HSI48 oscillator smooth trimming

These bits provide a user-programmable trimming value to the HSI48 oscillator. They can be
programmed to adjust to variations in voltage and temperature that influence the frequency
of the HSI148.

The default value is 32, which corresponds to the middle of the trimming interval. The
trimming step is around 67 kHz between two consecutive TRIM steps. A higher TRIM value
corresponds to a higher output frequency.

When the AUTOTRIMEN bit is set, this field is controlled by hardware and is read-only.

Bit 7 SWSYNC: Generate software SYNC event

This bit is set by software in order to generate a software SYNC event. It is automatically
cleared by hardware.

0: No action

1: A software SYNC event is generated.

Bit 6 AUTOTRIMEN: Automatic trimming enable

This bit enables the automatic hardware adjustment of TRIM bits according to the measured
frequency error between two SYNC events. If this bit is set, the TRIM bits are read-only. The
TRIM value can be adjusted by hardware by one or two steps at a time, depending on the
measured frequency error value. Refer to Section 7.3.4: Frequency error evaluation and
automatic trimming for more details.

0: Automatic trimming disabled, TRIM bits can be adjusted by the user.

1: Automatic trimming enabled, TRIM bits are read-only and under hardware control.

Bit 5 CEN: Frequency error counter enable

This bit enables the oscillator clock for the frequency error counter.

0: Frequency error counter disabled

1: Frequency error counter enabled

When this bit is set, the CRS_CFGR register is write-protected and cannot be modified.

Bit 4 Reserved, must be kept at reset value.

DocID027295 Rev 3 24711472




Cyclic redundancy check calculation unit (CRC) RMO0394
Bits 31:0 CRC_INIT: Programmable initial CRC value
This register is used to write the CRC initial value.
14.4.5 CRC polynomial (CRC_POL)
Address offset: 0x14
Reset value: 0x04C11DB7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
POL[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
POL[15:0]
rw

Bits 31:0 POL[31:0]: Programmable polynomial

This register is used to write the coefficients of the polynomial to be used for CRC calculation.

If the polynomial size is less than 32 bits, the least significant bits have to be used to program the
correct value.

14.4.6 CRC register map
Table 49. CRC register map and reset values
Offset| Register |5|3|QXINIQ|QI|RQ|Q|KRNS(2T|R221F2E|F|2[o|w|~|0(w/t o |- 0
CRC_DR DR[31:0]
0x00
Resetvalue1111111111111111111111111‘1‘1‘1‘1|1‘1‘1
CRC_IDR IDR[7:0]
0x04
Reset value 0 0‘0 o‘o ojo]|o0
— | =
= 2 =
2 = iy m
CRC_CR % Z | N a
0x08 o > 5 u
X oy o)
o
Reset value 0|0 ‘ 0|0 ‘ 0 0
CRC_INIT CRC_INIT[31:0]
0x10
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
CRC_POL Polynomial coefficients
0x14
Reset value 0x04C11DB7
Refer to Section 2.2.2 on page 64 for the register boundary addresses.
336/1472 DoclD027295 Rev 3 Kys




Digital filter for sigma delta modulators (DFSDM) RMO0394
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Digital filter for sigma delta modulators (DFSDM)

DFSDM is available only on STM32L451xx, STM32L452xx and STM32L462xx.

Introduction

Digital filter for sigma delta modulators (DFSDM) is a high-performance module dedicated to
interface external ZA modulators to a microcontroller. It is featuring up to 4 external digital
serial interfaces (channels) and up to 2 digital filters with flexible Sigma Delta stream digital
processing options to offer up to 24-bit final ADC resolution. DFSDM also features optional
parallel data stream input from microcontroller memory.

An external ZA modulator provides digital data stream of converted analog values from the
external ZA modulator analog input. This digital data stream is sent into a DFSDM input
channel through a serial interface. DFSDM supports several standards to connect various
2 A modulator outputs: SPI interface and Manchester coded 1-wire interface (both with
adjustable parameters). DFSDM module supports the connection of up to 4 multiplexed
input digital serial channels which are shared with up to 2 DFSDM modules. DFSDM
module also supports alternative parallel data inputs from up to 4 internal 16-bit data
channels (from microcontrollers memory).

DFSDM is converting an input data stream into a final digital data word which represents an
analog input value on a ZA modulator analog input. The conversion is based on a
configurable digital process: the digital filtering and decimation of the input serial data
stream.

The conversion speed and resolution are adjustable according to configurable parameters
for digital processing: filter type, filter order, length of filter, integrator length. The maximum
output data resolution is up to 24 bits. There are two conversion modes: single conversion
mode and continuous mode. The data can be automatically stored in a system RAM buffer
through DMA, thus reducing the software overhead.

A flexible timer triggering system can be used to control the start of conversion of DFSDM.
This timing control is capable of triggering simultaneous conversions or inserting a
programmable delay between conversions.

DFSDM features an analog watchdog function. Analog watchdog can be assigned to any of
the input channel data stream or to final output data. Analog watchdog has its own digital
filtering of input data stream to reach the required speed and resolution of watched data.

To detect short-circuit in control applications, there is a short-circuit detector. This block
watches each input channel data stream for occurrence of stable data for a defined time
duration (several 0’'s or 1’s in an input data stream).

An extremes detector block watches final output data and stores maximum and minimum
values from the output data values. The extremes values stored can be restarted by
software.

Two power modes are supported: normal mode and stop mode.

3
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RMO0394 Liquid crystal display controller (LCD)

22.3 LCD functional description

22.31 General description

The LCD controller has five main blocks (see Figure 117):

Figure 117. LCD controller block diagram

FREQUENCY GENERATOR
/\/\ LCDCLK 16-bit prescaler
LCDCLK LCDCLK/32768
A A ¥
- * Lcp PS[3:0] X CLOCK MUX
les| REGS >
ck_ps
[ owpo > Divideby161031 |
Interrupt COMQ
-
ck_div :
» » " com COM[3:0] :
——» DRIVER coms
%) -] F——
2 o 3 COM[7:4]
@ » LCD RAM = SEG y Analog
& 2 (32x16 bits) S DRIVER switch
NE M3 SEG[43:0] SEG[39:0] arrray | SEGQ
< L]
e > 44 40 .
g g °
I8 SEG39
3 o,
(Ol
w| w
READY e SEG40/
Y vy CoM4
« N - STATIC SEG —
CoM > SEG41/
l«»| REGS VSEL mux | SEGH3:40] COoM5
Y
EN SEG42/
VOLTAGE V. >  COMS.
PULSE GEN HD | | GENERATOR 1/3-1/4 Vicp SEG43/
2/3 -3/4Vi cp comr
v BIAS[1:0] CONTRAST 1/2 Vieo
\/ cozo] | | CONTROLLER Vie |
Analog step-up 1/0 Ports
converter MS33437V1
Note: LCDCLK is the same as RTCCLK. Please refer to the RTC/LCD clock description in the

RCC section of this manual.

The frequency generator allows you to achieve various LCD frame rates starting from an
LCD input clock frequency (LCDCLK) which can vary from 32 kHz up to 1 MHz.

3 different clock sources can be used to provide the LCD clock (LCDCLK/RTCCLK):

e 32 kHz Low speed external RC (LSE)

e 32 kHz Low speed internal RC (LSI)

e  High speed external (HSE) divided by 32

3
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Liquid crystal display controller (LCD) RMO0394
Figure 127. SEG/COM mux feature example
LCD CONTROLLER
SEG[31]
SEG DRIVER SEG LCD_SEG[43]
— oM PIN
_{  Mux
coMm[7] ‘7
COM DRIVER
DUTY # 1/8 and MUX_SEG =0
LCD CONTROLLER
SEG[43] *—L
SEG DRIVER SEG LCD_SEG[31]
COM PIN
MUX
COoM[7]
COM DRIVER
DUTY # 1/8 and MUX_SEG =1
LCD CONTROLLER
SEG[43]
SEG[31]
SEG DRIVER |_ SEG
com comI7)
MUX

592/1472

COM DRIVER

DUTY = 1/8 and MUX_SEG =0

MS33449v2
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Figure 162. Counter timing diagram, internal clock divided by 1

CNT_EN

Counter register

Counter underflow

(cnt_udf)

Update event (UEV)

Update interrupt flag

(UIF)

MS31184V1

Figure 163. Counter timing diagram, internal clock divided by 2

«ec LU HUUUUUUUOUULU

CNT EN |

Timerclock = CK_CNT I_I |_|

T T LT

Counterregister 0002 X 0001 X 0000 X 0036 X 0035 X 0034 X 0033 X:

Counter underflow

Update event (UEV)

Update interrupt flag

(UIF)

MS31185V1
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Advanced-control timers (TIM1) RM0394

26.4.17 TIM1 capture/compare register 4 (TIMx_CCR4)

Address offset: 0x40
Reset value: 0x0000

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CCRA4[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 15:0 CCR4[15:0]: Capture/Compare value
If channel CC4 is configured as output: 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.
If channel CC4 is configured as input: CCR4 is the counter value transferred by the last
input capture 4 event (IC4). The TIMx_CCRA4 register is read-only and cannot be
programmed.

26.4.18 TIM1 break and dead-time register (TIMx_BDTR)

Address offset: 0x44
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BK2P | BK2E BK2F[3:0] BKF[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MOE | AOE | BKP | BKE | OSSR | 0SSl LOCK[1:0] DTGI7:0]
Note: As the bits BK2P, BK2E, BK2F[3:0], BKF[3:0], AOE, BKP, BKE, OSSI, OSSR and DTG[7:0]

can be write-locked depending on the LOCK configuration, it can be necessary to configure
all of them during the first write access to the TIMx_BDTR register.

Bits 31:26 Reserved, must be kept at reset value.

Bit 25 BK2P: Break 2 polarity

0: Break input BRK2 is active low
1: Break input BRK2 is active high

Note: This bit cannot be modified as long as LOCK level 1 has been programmed (LOCK bits
in TIMx_BDTR register).

Note: Any write operation to this bit takes a delay of 1 APB clock cycle to become effective.

3
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Figure 226. Counter timing diagram, Update event when repetition counter
is not used
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Center-aligned mode (up/down counting)

In center-aligned mode, the counter counts from 0 to the auto-reload value (content of the
TIMx_ARR register) — 1, generates a counter overflow event, then counts from the auto-
reload value down to 1 and generates a counter underflow event. Then it restarts counting
from O.

Center-aligned mode is active when the CMS bits in TIMx_CR1 register are not equal to
'00". The Output compare interrupt flag of channels configured in output is set when: the
counter counts down (Center aligned mode 1, CMS = "01"), the counter counts up (Center
aligned mode 2, CMS = "10") the counter counts up and down (Center aligned mode 3,
CMS ="11").

In this mode, the direction bit (DIR from TIMx_CR1 register) cannot be written. It is updated
by hardware and gives the current direction of the counter.

The update event can be generated at each counter overflow and at each counter underflow
or by setting the UG bit in the TIMx_EGR register (by software or by using the slave mode
controller) also generates an update event. In this case, the counter restarts counting from
0, as well as the counter of the prescaler.

The UEV update event can be disabled by software by setting the UDIS bit in TIMx_CR1
register. This is to avoid updating the shadow registers while writing new values in the
preload registers. Then no update event occurs until the UDIS bit has been written to 0.
However, the counter continues counting up and down, based on the current auto-reload
value.

In addition, if the URS bit (update request selection) in TIMx_CR1 register is set, setting the
UG bit generates an update event UEV but without setting the UIF flag (thus no interrupt or
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27.3.13

3

One-pulse mode

One-pulse mode (OPM) is a particular case of the previous modes. It allows the counter to
be started in response to a stimulus and to generate a pulse with a programmable length
after a programmable delay.

Starting the counter can be controlled through the slave mode controller. Generating the
waveform can be done in output compare mode or PWM mode. You select One-pulse mode
by setting the OPM bit in the TIMx_CR1 register. This makes the counter stop automatically
at the next update event UEV.

A pulse can be correctly generated only if the compare value is different from the counter
initial value. Before starting (when the timer is waiting for the trigger), the configuration must
be:

e CNT<CCRx = ARR (in particular, 0<CCRXx),

Figure 248. Example of one-pulse mode.

T2 [

OC1REF
OC1

A

TIM1_ARR

TIM1_CCR1

Counter

MS31099V1

For example you may want to generate a positive pulse on OC1 with a length of tpy g and
after a delay of thg oy @s soon as a positive edge is detected on the TI2 input pin.

Let’'s use TI2FP2 as trigger 1:

e  Map TI2FP2 on TI2 by writing CC2S=01 in the TIMx_CCMR1 register.

e  TI2FP2 must detect a rising edge, write CC2P=0 and CC2NP="0" in the TIMx_CCER
register.

e Configure TI2FP2 as trigger for the slave mode controller (TRGI) by writing TS=110 in
the TIMx_SMCR register.

e TI2FP2 is used to start the counter by writing SMS to ‘110 in the TIMx_SMCR register
(trigger mode).
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Note:

862/1472

active level together. Note that because of the resynchronization on MOE, the
dead-time duration is a bit longer than usual (around 2 ck_tim clock cycles).

— If OSSI=0 then the timer releases the enable outputs (taken over by the AFIO
controller which forces a Hi-Z state) else the enable outputs remain or become
high as soon as one of the CCxE or CCxNE bits is high.

e The break status flag (BIF bit in the TIMx_SR register) is set. An interrupt can be
generated if the BIE bit in the TIMx_DIER register is set. A DMA request can be sent if
the BDE bit in the TIMx_DIER register is set.

e Ifthe AOE bit in the TIMx_BDTR register is set, the MOE bit is automatically set again
at the next update event UEV. This can be used to perform a regulation, for instance.
Else, MOE remains low until you write it to “1” again. In this case, it can be used for
security and you can connect the break input to an alarm from power drivers, thermal
sensors or any security components.

The break inputs is acting on level. Thus, the MOE cannot be set while the break input is
active (neither automatically nor by software). In the meantime, the status flag BIF cannot
be cleared.

The break can be generated by the BRK input which has a programmable polarity and an
enable bit BKE in the TIMx_BDTR Register.

In addition to the break input and the output management, a write protection has been
implemented inside the break circuit to safeguard the application. It allows you to freeze the
configuration of several parameters (dead-time duration, OCx/OCxN polarities and state
when disabled, OCxM configurations, break enable and polarity). You can choose from 3
levels of protection selected by the LOCK bits in the TIMx_BDTR register. Refer to

Section 28.5.15: TIM15 break and dead-time register (TIM15_BDTR) on page 888. The
LOCK bits can be written only once after an MCU reset.

The Figure 288 shows an example of behavior of the outputs in response to a break.

3
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28.6.18 TIM16 register map

TIM16 register is mapped as 16-bit addressable register as described in the table below:

Table 132. TIM16 register map and reset values

Offset| Register |5|3|2|2IN|G|QITIQINITIRI2(2 N 22|22 g0~ ||| <|o|||o
o
<§( w S| ol @
TIMx_CR1 g C1’_<OD & 5| 2| 5| &
0x00 x 01 | % SI=18=1ke
=)
Reset value 0 0|00 o|jojofo
Z| « 0| » [®)
TIMx_CR2 0l 2 olal | &
0x04 o|© o| o o
Reset value 0|0 0]0 0
w w w w
a o w| = Yy
TIMx_DIER = - al = = 5=
_ o o) O D
0x0C 3 8- 3 O
Reset value 0 0|00 0 0|0
5 L s
TIMx_SR = |5 |2 SIE
0x10 8l 1% |8 ol
Reset value 0 0 0 0|0
ol | 9o
TIMx_EGR b ol 3
ox14 8 o
Reset value 0 0 0|0
> W w
TIMx_CCMR1 s OCiM | ofuw cet
Output = 2:0] sl s
Compare mode 8 ’ o| O] [1:0]
Reset value 0 0 ‘ 0 | 0o|j0|0f0]|O
0x18
TIMx_CCMR1 IC1 | CC1
Input Capture IC1F[3:0] PSC S
mode [1:0] | [1:0]
Reset value o|(ojofojojofoj|o
o ol w
TIMx_CCER HE R
0x20 8/ 8|o|o
Reset value 0({0|0]|O0
1)
Q
14
TIMX_CNT | 5 CNT[15:0]
0x24 o
o
w
=)
Reset value 0 0|0|0|0|0‘0|0|0|0|0‘0|0|0|0|0‘0
TIMx_PSC PSC[15:0]
0x28
Reset value 0|0|0|0|0‘0|0|0|0|0‘0|0|0|0|0‘0
TIMx_ARR ARR[15:0]
0x2C
Reset value 1‘1‘1‘1|1‘1‘1‘1‘1|1‘1|1‘1‘1|1‘1

‘Yl DoclD027295 Rev 3 913/1472




RMO0394 Basic timers (TIM6/TIM7)

29.4.9 TIM6/TIM7 register map

TIMXx registers are mapped as 16-bit addressable registers as described in the table below:

Table 133. TIM6/TIM7 register map and reset values

Offset | Register |5|SIQQINICSIRIIKNSIQRI2IRE|C|L|TI 2N 2 o|o|~|o|v|t|m a0
o
é w S| ol @z
TIMx_CR1 w & o & ol
0x00 @ 2 o|3|35|0
=
Reset value 0 0 o|o0|0|O
TIMx_CR2 MMS
0x04 2:0]
Reset value 0 ‘ 0 ‘ 0
0x08 Reserved
w
TIMx_DIER a s
0x0C =
Reset value 0 0
TIMx_SR &
0x10 >
Reset value 0
TIMx_EGR S
0x14
Reset value 0
0x18-
0x20 Reserved
%)
Q
14
TIMX_CNT | & CNT[15:0]
0x24 o
)
o
=)
Reset value 0 0|O‘O|0‘O‘0‘O‘O|0‘O‘O‘O‘O|O‘O‘O
TIMx_PSC PSC[15:0]
0x28
Reset value 0|0‘0|0‘0‘0‘0‘0|O‘0‘0‘0‘0|0‘0‘0
TIMx_ARR ARR[15:0]
0x2C
Reset value 1|1‘1|1|1|1|1‘1|1|1|1|1‘1|1|1|1

Refer to Section 2.2.2: Memory map and register boundary addresses for the register
boundary addresses.
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RMO0394 Low-power timer (LPTIM)

Figure 309. Waveform generation
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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:

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

e  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.

3
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Universal synchronous asynchronous receiver transmitter (USART)

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

3

DMAT: DMA enable transmitter
This bit is set/reset by software
1: DMA mode is enabled for transmission
0: DMA mode is disabled for transmission

DMAR: DMA enable receiver
This bit is set/reset by software
1: DMA mode is enabled for reception
0: DMA mode is disabled for reception

SCEN: Smartcard mode enable
This bit is used for enabling Smartcard mode.
0: Smartcard Mode disabled
1: Smartcard Mode enabled
This bit field can only be written when the USART is disabled (UE=0).

Note: If the USART does not support Smartcard mode, this bit is reserved and forced by
hardware to ‘0’. Please refer to Section 36.4: USART implementation on page 1085.

NACK: Smartcard NACK enable
0: NACK transmission in case of parity error is disabled
1: NACK transmission during parity error is enabled
This bit field can only be written when the USART is disabled (UE=0).

Note: If the USART does not support Smartcard mode, this bit is reserved and forced by
hardware to ‘0’. Please refer to Section 36.4: USART implementation on page 1085.

HDSEL.: Half-duplex selection
Selection of Single-wire Half-duplex mode
0: Half duplex mode is not selected
1: Half duplex mode is selected
This bit can only be written when the USART is disabled (UE=0).

IRLP: IrDA low-power
This bit is used for selecting between normal and low-power IrDA modes
0: Normal mode
1: Low-power mode
This bit can only be written when the USART is disabled (UE=0).

Note: If IrDA mode is not supported, this bit is reserved and forced by hardware to ‘0’. Please
refer to Section 36.4: USART implementation on page 1085.

IREN: IrDA mode enable
This bit is set and cleared by software.
0: IrDA disabled
1: IrDA enabled
This bit can only be written when the USART is disabled (UE=0).

Note: If IrDA mode is not supported, this bit is reserved and forced by hardware to ‘0’. Please
refer to Section 36.4: USART implementation on page 1085.

EIE: Error interrupt enable

Error Interrupt Enable Bit is required to enable interrupt generation in case of a framing
error, overrun error or noise flag (FE=1 or ORE=1 or NF=1 in the USART_ISR register).
0: Interrupt is inhibited

1: An interrupt is generated when FE=1 or ORE=1 or NF=1 in the USART_ISR register.
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Universal synchronous asynchronous receiver transmitter (USART)

3

Bit 17

Bit 16

Bit 15

Bit 14

Bit 13
Bit 12

CMF: Character match flag
This bit is set by hardware, when the character defined by ADD[7:0] is received. It is cleared
by software, writing 1 to the CMCF in the USART_ICR register.
An interrupt is generated if CMIE=1in the USART_CR1 register.
0: No Character match detected
1: Character Match detected

BUSY: Busy flag
This bit is set and reset by hardware. It is active when a communication is ongoing on the
RX line (successful start bit detected). It is reset at the end of the reception (successful or
not).
0: USART is idle (no reception)
1: Reception on going

ABREF: Auto baud rate flag
This bit is set by hardware when the automatic baud rate has been set (RXNE will also be
set, generating an interrupt if RXNEIE = 1) or when the auto baud rate operation was
completed without success (ABRE=1) (ABRE, RXNE and FE are also set in this case)
It is cleared by software, in order to request a new auto baud rate detection, by writing 1 to
the ABRRQ in the USART_RQR register.

Note: If the USART does not support the auto baud rate feature, this bit is reserved and

forced by hardware to ‘0.

ABRE: Auto baud rate error
This bit is set by hardware if the baud rate measurement failed (baud rate out of range or
character comparison failed)
It is cleared by software, by writing 1 to the ABRRQ bit in the USART_CRS register.
Note: If the USART does not support the auto baud rate feature, this bit is reserved and
forced by hardware to ‘0.

Reserved, must be kept at reset value.

EOBF: End of block flag
This bit is set by hardware when a complete block has been received (for example T=1
Smartcard mode). The detection is done when the number of received bytes (from the start
of the block, including the prologue) is equal or greater than BLEN + 4.
An interrupt is generated if the EOBIE=1 in the USART_CR2 register.
It is cleared by software, writing 1 to the EOBCF in the USART_ICR register.
0: End of Block not reached
1: End of Block (number of characters) reached
Note: If Smartcard mode is not supported, this bit is reserved and forced by hardware to ‘0.
Please refer to Section 36.4: USART implementation on page 1085.
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RMO0394 SD/SDIO/MMC card host interface (SDMMC)

41.8.3 SDMMC argument register (SDMMC_ARG)
Address offset: 0x08
Reset value: 0x0000 0000

The SDMMC_ARG register contains a 32-bit command argument, which is sent to a card as
part of a command message.

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

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

Bits 31:0 CMDARG: Command argument

Command argument sent to a card as part of a command message. If a command contains
an argument, it must be loaded into this register before writing a command to the command
register.

41.8.4 SDMMC command register (SDMMC_CMD)
Address offset: 0x0C
Reset value: 0x0000 0000

The SDMMC_CMD register contains the command index and command type bits. The
command index is sent to a card as part of a command message. The command type bits
control the command path state machine (CPSM).

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
SDIO | CPSM | WAIT | WAIT
Suspend| EN PEND INT WAITRESP CMDINDEX
w w w w w w w ‘ w | w ‘ w ‘ w | w

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

Bit 11 SDIOSuspend: SD I/O suspend command
If this bit is set, the command to be sent is a suspend command (to be used only with SDIO
card).

Bit 10 CPSMEN: Command path state machine (CPSM) Enable bit
If this bit is set, the CPSM is enabled.

Bit9 WAITPEND: CPSM Waits for ends of data transfer (CmdPend internal signal).

If this bit is set, the CPSM waits for the end of data transfer before it starts sending a
command. This feature is available only with Stream data transfer mode
SDMMC_DCTRL[2] = 1.
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