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General-purpose 1/0s (GPIO) RMO0394

8.4.10 GPIO alternate function high register (GPIOx_AFRH)
(x = A..E and H)

Address offset: 0x24
Reset value: 0x0000 0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
AFSEL15[3:0] AFSEL14[3:0] AFSEL13[3:0] AFSEL12[3:0]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AFSEL11[3:0] AFSEL10[3:0] AFSEL9[3:0] AFSEL8[3:0]

Bits 31:0 AFSELy[3:0]: Alternate function selection for port x pin y (y = 8..15)
These bits are written by software to configure alternate function 1/Os

AFSELy selection:
0000: AFO 1000: AF8
0001: AF1 1001: AF9
0010: AF2 1010: AF10
0011: AF3 1011: AF11
0100: AF4 1100: AF12
0101: AF5 1101: AF13
0110: AF6 1110: AF14
0111: AF7 1111: AF15

8.4.11 GPIO port bit reset register (GPIOx_BRR) (x =A..E and H)

Address offset: 0x28
Reset value: 0x0000 0000

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

BR15 | BR14 | BR13 | BR12 | BR11 BR10 BR9 BR8 BR7 BR6 BR5 BR4 BR3 BR2 BR1 BRO

Bits 31:16 Reserved

Bits 15:0 BRYy: Port x Reset bity (y=0..15)
These bits are write-only. A read to these bits returns the value 0x0000

0: No action on the corresponding ODx bit
1: Reset the corresponding ODx bit
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Direct memory access controller (DMA) RM0394

11.5.9 DMA register map

The following table gives the DMA register map and the reset values.

Table 44. DMA register map and reset values
Offset| Register |5|2(2|%|N(Q|R[3I0| |c[g|2|2(x]ele ||| s |2]o|o|~|o0 0| <|m|~|-|o
DMA ISR ol ol ol vl il 5 i vl v il i i il £l £l ol o Pl By
0x00 - HER|IoEIEIRIOEIEIRIOIEIEIRIOEIEIRIOEIEIRIOEIE|IR|O
Reset value olo|of[olofofolofo|oflo|o]o]lo|o]oflo|o]olofo]ofo|o][ofo]0]0
ol ol ol il vl il v i v v i g i il ol £ ol Yo v By
DMA_IFCR UE|lO|lg|lu|E|lO|p|EW|E|C|lp|E|E|O|o|H|E|O|G|H|E|O|p|E|E|C |
0x04 GISIGOIG|S|G[065|6[06|5|6[0|6|5|6[0|6[5|6[0(6(5(6](0
Reset value olofof[ofo]ofofo]o|{ofo]o]ofo|o]oflofo]o]ofo]ofofo][ofo]0]0
= = |o 9
0x08 DMA_CCRI é[fb} N N g%%%ﬁ%%ﬁ
< g | ?
Reset value oo|o o|o o|ooooooooo
DMA_CNDTR1 NDT[15:0]
0x0C
Reset value 0|0|0|0|o|0|0|0|0|0|0|0|0|0|0|0
DMA_CPAR1 PA[31:0]
0x10
Reset value o|0|0|o|0|o|0|0|0|0|0|0|o|0|0|0|0|o|0|0|0|0|o|0|0|0|0|o|0|0|0|0
M DMA_CMAR1 MA[31:0]
0 Resetvalue |0]ofofofJofofoJofofoJofofoJofoJoJo[o[oJo[ofo[of[o]Jo[o]Jofo[o]Jofo]o
0x18 Reserved
= | = |o o
< g | 2
Reset value 00|0 o|0 0|000000000
DMA_CNDTR2 NDT[15:0]
0x20
Reset value o|o|o|0|0|0|o|0|0|0|0|o|0|0|0|0
o2 DMA_CPAR2 PA[31:0]
) Reset value o|o|o|o|o|o|o|o|0|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
DMA_CMAR?2 MA[31:0]
0x28 Resetvalue |0]oJofoJofofoJofofoJofofoJofoJoJo[ofoJo[ofoJo[o]Jofo]JoJo[o]Jofo]o
0x2C Reserved
TINEE
0x30 DMA_CCR3 élfﬁl(_)] ”’:‘T ”;J égg%ﬁééﬁ
= g | ?
Reset value 00|0 o|0 o|000000000
DMA_CNDTR3 NDT[15:0]
0x34
Reset value 0|0|0|0|o|0|0|o|0|0|0|o|0|0|0|0
DMA_CPAR3 PA[31:0]
0x38
Reset value o|o|o|o|o|o|o|o|0|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
DMA_CMAR3 MA[31:0]
0x3C
Reset value o|o|o|0|0|0|o|o|o|0|0|o|o|o|0|0|o|o|o|o|0|o|o|o|o|0|o|o|o|o|0|o
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Extended interrupts and events controller (EXTI) RMO0394

13.3.3 Peripherals asynchronous Interrupts

Some peripherals are able to generate events when the system is in run mode and also
when the system is in Stop mode, allowing to wake up the system from Stop mode.

To accomplish this, the peripheral generates both a synchronized (to the system clock, e.g.
APB clock) and an asynchronous version of the event. This asynchronous event is
connected to an EXTI direct line.

Note: Few peripherals with wakeup from Stop capability are connected to an EXTI configurable
line. In this case, the EXTI configuration is necessary to allow the wakeup from Stop mode.

13.3.4 Hardware interrupt selection

To configure a line as an interrupt source, use the following procedure:
1. Configure the corresponding mask bit in the EXTI_IMR register.
2. Configure the Trigger Selection bits of the Interrupt line (EXTI_RTSR and EXTI_FTSR).

3. Configure the enable and mask bits that control the NVIC IRQ channel mapped to the
EXTI so that an interrupt coming from one of the EXTI lines can be correctly
acknowledged.

Note: The direct lines do not require any EXTI configuration.

13.3.5 Hardware event selection

To configure a line as an event source, use the following procedure:
1. Configure the corresponding mask bit in the EXTI_EMR register.
2. Configure the Trigger Selection bits of the Event line (EXTI_RTSR and EXTI_FTSR).

13.3.6 Software interrupt/event selection

Any of the configurable lines can be configured as a software interrupt/event line. The
procedure to generate a software interrupt is as follows:
1. Configure the corresponding mask bit (EXTI_IMR, EXTI_EMR).

2. Set the required bit of the software interrupt register (EXTI_SWIER).

13.4 EXTI interrupt/event line mapping

In the STM32L43xxx/44xxx/45xxx/46xxx, 38 interrupt/event lines are available. The GPIOs
are connected to 16 configurable interrupt/event lines (see Figure 29).

3
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RM0394 Quad-SPI interface (QUADSPI)
15.5 QUADSPI registers
15.5.1 QUADSPI control register (QUADSPI_CR)
Address offset: 0x0000
Reset value: 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PRESCALER PMM | APMS TOIE | SMIE | FTIE | TCIE | TEIE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FTHRES FSEL | DFM SSHIFT| TCEN | DMAEN | ABORT | EN
w | w | w | w w w w w w w wis

3

Bits 31: 24 PRESCALER]7:0]: Clock prescaler

This field defines the scaler factor for generating CLK based on the AHB clock
(value+1).

0: FoLk = Fang, AHB clock used directly as QUADSPI CLK (prescaler bypassed)
1: FCLK = FAHB/2

2: FCLK = FAHB/3

255: FCLK = FAHB/256

For odd clock division factors, CLK's duty cycle is not 50%. The clock signal remains
low one cycle longer than it stays high.

This field can be modified only when BUSY = 0.

Bit 23 PMM: Polling match mode

This bit indicates which method should be used for determining a “match” during
automatic polling mode.

0: AND match mode. SMF is set if all the unmasked bits received from the Flash
memory match the corresponding bits in the match register.

1: OR match mode. SMF is set if any one of the unmasked bits received from the Flash
memory matches its corresponding bit in the match register.

This bit can be modified only when BUSY = 0.

Bit 22 APMS: Automatic poll mode stop

This bit determines if automatic polling is stopped after a match.

0: Automatic polling mode is stopped only by abort or by disabling the QUADSPI.
1: Automatic polling mode stops as soon as there is a match.

This bit can be modified only when BUSY = 0.

Bit 21 Reserved, must be kept at reset value.

Bit 20 TOIE: TimeOut interrupt enable

This bit enables the TimeOut interrupt.
0: Interrupt disable
1: Interrupt enabled

Bit 19 SMIE: Status match interrupt enable

This bit enables the status match interrupt.
0: Interrupt disable
1: Interrupt enabled
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RM0394

Quad-SPI interface (QUADSPI)

15.5.14 QUADSPI register map

Table 52. QUADSPI register map and reset values

Offset| Register |5|3|@I2|K|C|2I3|R|N|c|8|2|2(s]e|o|2 || e|2|o|o|~|o 0| |n|~|-|o
_ s|2] |wlw|w|w|w FTHRES |- El=z|E |k
ox0000 | QUADSPICR PRESCALER(7:0] Ei o= E EE o) §§ ééﬂ‘égw
Resetvalue |0]o]o[o]ofofofo]o]o olof[ofolo 00|o|ooo olofofo]o
w
QUADSPI_DCR FSIZE[4:0] CSHT é
0x0004 s
[&]
Reset value ofofofofo o|o|o 0
00005 | QUADSPLSR FLEVEL[5:0] %é%ﬁéé
Reset value oj(ofofofof|o o(ofofofo|o
UADSPI_FCR 5| |6
OXOOOCQ - 58 55
Reset value 0|0 0|0
QUADSPI_DLR DL[31:0]
0x0010
Reset value 00000|o 0|000|0|0|0|0 0|0 0|0 0|0 0|0 o|o o|o|o|0|0|0|0|0
g | g g|21g8 |2 |8
s|o ol = = = = = o =
050014 QUADSPI_CCR DSC% 8 LéJ § DCYC[4:0] g g (“% § :I%J INSTRUCTION[7:0]
z | 3 2|3 (2 |5 |=2
Resetvalue |00 00|o o|o o|0|0|o|0 0|0 0|0 0|0 0|0 o|o o|0|0|0|0|0|0|0
QUADSPI_AR ADDRESS[31:0]
0x0018
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|o|o|o|o|0|0|0|0|0
QUADSPI_ABR ALTERNATE[31:0]
0x001C
Reset value 0|0|o|0|0|0|0|o|o|o|0|0|o|0|0|0|0|0|0|0|0|0|o|o|o|o|o|0|0|0|0|0
QUADSPI_DR DATA[31:0]
0x0020
Reset value o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
QUADSPI_ .
00024 PSMKR MASK[31:0]
Reset value 0|0|0|0|0|0|0|o|o|o|0|0|o|0|0|0|0|0|0|0|0|0|o|o|o|o|o|0|0|0|0|0
0x0028 Qggﬂf\g‘— MATCH[31:0]
Reset value 00000000000000000|0|0|0|0|0|0|o|o|o|o|0|0|0|0|0
QUADSPI_PIR INTERVAL[15:0]
0x002C
Reset value o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o
030050 QUL‘:,DTS&P'— TIMEOUT[15:0]
Reset value 0|0|0|0|0|0|o|o|o|o|o|o|o|o|0|0

3

Refer to Section 2.2.2 for the register boundary addresses.
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RM0394

Analog-to-digital converters (ADC)

Note:

3

The ADC clock can be a specific clock source. It can be derived from the following
clock sources:

—  The system clock
— PLLSAI1
— PLLSAI2

Refer to RCC Section for more information on how to generate ADC dedicated clock.
To select this scheme, bits CKMODE[1:0] of the ADC_CCR register must be reset.

The ADC clock can be derived from the AHB clock of the ADC bus interface, divided by
a programmable factor (1, 2 or 4). In this mode, a programmable divider factor can be
selected (/1, 2 or 4 according to bits CKMODE[1:0]).

To select this scheme, bits CKMODE[1:0] of the ADC_CCR register must be different
from “00”.

For option 2), a prescaling factor of 1 (CKMODE[1:0]=01) can be used only if the AHB
prescaler is set to 1 (HPRE[3:0] = Oxxx in RCC_CFGR register).

Option 1) has the advantage of reaching the maximum ADC clock frequency whatever the
AHB clock scheme selected. The ADC clock can eventually be divided by the following ratio:
1,2,4,6, 8,12, 16, 32, 64, 128, 256; using the prescaler configured with bits PRESC[3:0] in
the ADC_CCR register.

Option 2) has the advantage of bypassing the clock domain resynchronizations. This can be
useful when the ADC is triggered by a timer and if the application requires that the ADC is
precisely triggered without any uncertainty (otherwise, an uncertainty of the trigger instant is
added by the resynchronizations between the two clock domains).

Figure 40. ADC clock scheme

RCC ADC1
(Reset and

lock
cloc HCLK AHB interface

controller)

Bits CKMODE[1:0]
of ADC1_CCR

l

M or/2or/4 Others

Analog ADC1

1,2, 4,86,8,10,
12, 16, 32, 64, 00
128, 256 7

T

Bits PRECI3:0] Bits CKMODE[1:0]
of ADC1_CCR of ADC1_CCR

ADC1_CK

MSv41966V1
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RMO0394 Analog-to-digital converters (ADC)

Figure 48. Stopping ongoing regular conversions

Trigger Trigger
4 4
ADC state Sample Convert Sample
RDY X chiN-1) | ChiN-1) | RPY | enny [ RDY
JADSTART : :
Cleared . i | Cleared
ADSTART by SW REGULAR CONVERSIONS ongoing — by HW
(software is not allowed to configure regular cotlhversions selection and trig';gers)
E Cleared : Cleared
ADSTP : by SW by HW
ADC_DR Data N-2 X Data N-1
MS30533V
Figure 49. Stopping ongoing regular and injected conversions
Regular trigger Injected trigger Regular trigger
4 +
Sample X Convert X X Sample X X
ADC stat RDY 1 RDY
e X Ch(N-1) | Ch(N-1) | Ch(M) ADY jSampi} _RDY
Set . "\ Cleared :
JADSTART s/ w INJECTED CONVERSIONS ongoing Lo by HW
software is not allowed to configure injected:conversions selection and triggers '
i Set i Cleared :
JADSTP : by S/W/ \oy HW
ADC_JDR DATA M-1 5 i
Set : :
by SIW ' L eared
ADSTART / : Y
REGULAR CONVERSIONS ongoing ;
(software is not allowed to configure regul:ar conversions selection and triggers) |
' Set '\Cleared
ADSTP ' by S/W | \by H/W
ADC_DR DATA N-2 >< DATA N-1
MS30534V1

3
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RM0394

Analog-to-digital converters (ADC)

Figure 60. Flushing JSQR queue of context by setting JADSTP=1 (JQM=1)

Queue is flushed and

becomes empty (P2 is lost
P1 P2 Pty  ( ) P

Write JSQR I_I I_I

(returned by reading JSQR)

JSQR queue EMPTYX P1 XP1, P2 X EMPTY P3 X EMPTY
Set v EeSHE;{N
JADSTP E by SW /i N : :
JADSTART ' Reset : Set ! :
: by H/W by sw | :
b Ignored
Trigger 1 : I_I P F_I ' I_I ;
ADC J context EMPTY X P1 X__EMPTY (0x0000) X P3 XEMPTY

ADC state RDY X Convi RDY

XConversiom;X RDY

(Aborted

=

MS30545V1

1. Parameters:
P1: sequence of 1 conversion, hardware trigger 1
P2: sequence of 1 conversion, hardware trigger 1
P3: sequence of 1 conversion, hardware trigger 1

Figure 61. Flushing JSQR queue of context by setting ADDIS=1 (JQM=0)

Queue is flushed and maintains
the last active context
(P2 which was not consumed is lost)

JSQR queue P1, P2 X P
Set \ ; i+ Reset
ADDIS by S/W /! \ by H/W
ADC J context P1

(returned by reading JSQR)

REQ-OFF:X

S GRaRE EL EE

ADC state RDY ' OFF
MS30546V1
1. Parameters:
P1: sequence of 1 conversion, hardware trigger 1
P2: sequence of 1 conversion, hardware trigger 1
P3: sequence of 1 conversion, hardware trigger 1
IS73 DoclD027295 Rev 3 397/1472




RMO0394 Operational amplifiers (OPAMP)

Standalone mode (external gain setting mode)

The procedure to use the OPAMP in standalone mode is presented hereafter.

Starting from the default value of OPAMP_CSR, and the default state of GPIOx_MODER,
configure bit OPA_RANGE according the Vppp voltage. As soon as the OPAEN bit is set,
the two input pins and the output pin are connected to the operational amplifier.

This default configuration uses the factory trimming values and operates in normal mode
(highest performance). The behavior of the OPAMP can be changed as follows:

e  OPALPM can be set to “operational amplifier low-power” mode in order to save power.
e USERTRIM can be set to modify the trimming values for the input offset.

Figure 105. Standalone mode: external gain setting mode

| STM32
I

GPIO .
DAC_OUT

'|| GPIO

- 9 i

MS35324V1

Follower configuration mode

The procedure to use the OPAMP in follower mode is presented hereafter.

e configure OPAMODE bits as “internal follower”

e configure VP_SEL bits as “GPIO connected to VINP”.

e As soon as the OPAEN bit is set, the signal on pin OPAMP_VINP is copied to pin

OPAMP_VOUT.
Note: The pin corresponding to OPAMP_VINM is free for another usage.
Note: The signal on the operational amplifier output is also seen as an ADC input. As a

consequence, the OPAMP configured in follower mode can be used to perform impedance
adaptation on input signals before feeding them to the ADC input, assuming the input signal
frequency is compatible with the operational amplifier gain bandwidth specification.

3
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Digital filter for sigma delta modulators (DFSDM) RMO0394

Table 98. DFSDM register map and reset values (continued)

i olo|o(~lolv/tindac|o|o|o|~|olv|t|olal=|o
Offset| Register \3/3\Q(&(N|&(& N|N|Q = || e e e = ||| |e|o|o~|o v F|m |

(32] N NN - - -
024 caﬁgggﬁz OFFSET[23:0] DTRBS[4:0]
X.
resetvalue |0|0|ofofofofo]o 0|0 0 0|0|o|0|0 0|0|0|0 olofo]o 0|0|0|o|0
=)
025 CH[:'I:-\?I\?SNCII_DR g AWFOSR[4:0] | BKSCDI[3:0] SCDT[7:0]
S
reset value ofo oooooo|o|o|o o|o|o|o|o|o|o|o
DFSDM_ WDATA[15:0]

0x2C | CHIWDATR

reset value 0

o|0|0|0|0|o|0|o|0|o|0|0|0|0|o|0

DFSDM_ _ '
0x30 | CH1DATINR INDAT1[15:0] INDATO[15:0]

resetvalue |0|0|o[ofofofo[o[oJoJoJoJo]o]o]o|{ofofofo]o]o]o]olofofofo[o[oo]o
0x34 -
0x3C Reserved
g | s g
= | = = p ™ | =
DFSDM_ S | % § z|u E g | =
0x40 CH2CFGR1 E E E 5 ;’: 8 6 g
';: z O O P n
o [s] n
reset value o|o o|0 olofo]o olofo]fo
DFSDM_ ) .
oxas | CH2CFGR2 OFFSET[23:0] DTRBS[4:0]
resetvalue |0|0|ofofofofo]o 00|0|o|0|0 0|0|o|000000|0|0|0|0

DFSDM_

0x48 CH2AWSCDR AWFOSR[4:0] | BKSCDI[3:0] SCDT[7:0]
X:

o
AWFORDI[1:0] |—|
o

reset value ofo 000000|0|0|0 0|0|0|0|0|0|0|0
oxdG cBlz:\?v%ﬂ?R WDATA[15:0]

reset value o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

DFSDM_ INDATA[15:0] INDATO[15:0]

ox50 | CH2DATINR

resetvalue |0|0|o[ofofofofofoJoJoJoJoJo]o]o|ofo]ofo]o]o]o]o[lofofo[o[o[o[o]o
%);5540' Reserved
g |5 . 5}
gz oz |&|Z 5 =
Ox60 CHACRGR1 2 E % K 8 ¢ | T
K b o o\ g )
o o )
reset value o|0 o|o olofofo olofofo
ox6a cﬁ';iﬁgﬁz OFFSET[23:0] DTRBS[4:0]
reset value 0|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o o|o|o|o|o

3
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RM0394

Advanced-control timers (TIM1)

3

Downcounting mode

In downcounting mode, the counter counts from the auto-reload value (content of the
TIMx_ARR register) down to 0, then restarts from the auto-reload value and generates a
counter underflow event.

If the repetition counter is used, the update event (UEV) is generated after downcounting is
repeated for the number of times programmed in the repetition counter register
(TIMx_RCR) + 1. Else the update event is generated at each counter underflow.

Setting the UG bit in the TIMx_EGR register (by software or by using the slave mode
controller) also generates an update event.

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 UDIS bit has been written to 0.
However, the counter restarts from the current auto-reload value, whereas the counter of the
prescaler restarts from 0 (but the prescale rate doesn’t change).

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
DMA request is sent). This is to avoid generating both update and capture interrupts when

clearing the counter on the capture event.

When an update event occurs, all the registers are updated and the update flag (UIF bit in
TIMx_SR register) is set (depending on the URS bit):
e  The repetition counter is reloaded with the content of TIMx_RCR register.

e The buffer of the prescaler is reloaded with the preload value (content of the TIMx_PSC
register).

e  The auto-reload active register is updated with the preload value (content of the
TIMx_ARR register). Note that the auto-reload is updated before the counter is
reloaded, so that the next period is the expected one.

The following figures show some examples of the counter behavior for different clock
frequencies when TIMx_ARR=0x36.
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Advanced-control timers (TIM1) RM0394

26.3.20

714/1472

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 Inupcounting: CNT < CCRx < ARR (in particular, 0 < CCRXx)
e Indowncounting: CNT > CCRXx

Figure 203. Example of one pulse mode.

T2 [

OC1REF
OC1

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 tpg oy @s soon as a positive edge is detected on the TI2 input pin.

Let's use TI2FP2 as trigger 1:

e  Map TI2FP2 to 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).

3
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Real-time clock (RTC) RMO0394

Note:

34.3.16

Note:

34.4

984/1472

When the RTC _CALIB or RTC_ALARM output is selected, the RTC_OUT pin is
automatically configured as output.

When COSEL bit is cleared, the RTC_CALIB output is the output of the 6th stage of the
asynchronous prescaler.

When COSEL bit is set, the RTC_CALIB output is the output of the 8th stage of the
synchronous prescaler.

Alarm output

The OSEL[1:0] control bits in the RTC_CR register are used to activate the alarm output
RTC_ALARM, and to select the function which is output. These functions reflect the
contents of the corresponding flags in the RTC_ISR register.

The polarity of the output is determined by the POL control bit in RTC_CR so that the
opposite of the selected flag bit is output when POL is set to 1.
Alarm output

The RTC_ALARM pin can be configured in output open drain or output push-pull using the
control bit RTC_ALARM_TYPE in the RTC_OR register.

Once the RTC_ALARM output is enabled, it has priority over RTC_CALIB (COE bit is don't
care and must be kept cleared).

When the RTC _CALIB or RTC_ALARM output is selected, the RTC_OUT pin is
automatically configured as output.

RTC low-power modes

Table 145. Effect of low-power modes on RTC

Mode Description

No effect

Sleep RTC interrupts cause the device to exit the Sleep mode.

Low-power run | No effect.

Low-power sleep | No effect. RTC interrupts cause the device to exit the Low-power sleep mode.
Stop 0
Stop 1 Peripheral registers content is kept.

Stop 2

The RTC remains active when the RTC clock source is LSE or LSI. RTC alarm,
Standby RTC tamper event, RTC timestamp event, and RTC Wakeup cause the device to
exit the Standby mode.

The RTC remains active when the RTC clock source is LSE. RTC alarm, RTC
Shutdown tamper event, RTC timestamp event, and RTC Wakeup cause the device to exit
the Shutdown mode.

3

DocID027295 Rev 3




RM0394 Universal synchronous asynchronous receiver transmitter (USART)

36.4 USART implementation

The STM32L43xxx/44xxx/45xxx/46xxx devices embed up to 4 USARTs and 1 LPUART. The
Table 164 describes the features supported by each peripheral (see also Table 1: Product
specific features).

Table 164. STM32L43xxx/44xxx/45xxx/46xxx USART/LPUART features

USART modesi/features(!) USART1 | USART2 | USART3 | UART4 | LPUART1
Hardware flow control for modem X X X X X
Continuous communication using DMA X X X X X
Multiprocessor communication X X X X X
Synchronous mode X X X - -
Smartcard mode X X X - -
Single-wire Half-duplex communication X X X X X
IrDA SIR ENDEC block X X X X -
LIN mode X X X X -
Dual clock domain and wakeup from Stop mode X X X X X
Receiver timeout interrupt X X X X -
Modbus communication X X X X -
Auto baud rate detection X (4 modes) -
Driver Enable x | x | x | x X
LPUART/USART/UART data length 7, 8 and 9 bits

1. X = supported.

36.5 USART functional description

Any USART bidirectional communication requires a minimum of two pins: Receive data In
(RX) and Transmit data Out (TX):

e RX: Receive data Input.

This is the serial data input. Oversampling techniques are used for data recovery by
discriminating between valid incoming data and noise.

e  TX: Transmit data Output.
When the transmitter is disabled, the output pin returns to its 1/0O port configuration.
When the transmitter is enabled and nothing is to be transmitted, the TX pin is at high

level. In Single-wire and Smartcard modes, this I/O is used to transmit and receive the
data.

3
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RM0394 Universal synchronous asynchronous receiver transmitter (USART)

Figure 360. USART data clock timing diagram (M bits = 01)
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Figure 361. RX data setup/hold time
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Note: The function of CK is different in Smartcard mode. Refer to Section 36.5.13: USART
Smartcard mode for more details.
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Serial audio interface (SAl)

3

input line (expansion) as illustrated in Figure 410. The two companding modes supported
are the y-Law and the A-Law log which are a part of the CCITT G.711 recommendation.

The companding standard used in the United States and Japan is the p-Law. It supports 14
bits of dynamic range (COMP[1:0] = 10 in the SAl_xCR2 register).

The European companding standard is A-Law and supports 13 bits of dynamic range
(COMP[1:0] = 11 in the SAI_xCR2 register).

Both p-Law or A-Law companding standard can be computed based on 1’s complement or
2’s complement representation depending on the CPL bit setting in the SAI_xCR2 register.

In y-Law and A-Law standards, data are coded as 8 bits with MSB alignment. Companded
data are always 8-bit wide. For this reason, DS[2:0] bits in the SAI_xCR1 register will be
forced to 010 when the SAIl audio block is enabled (bit SAIXEN = 1 in the SAl_xCR1
register) and when one of these two companding modes selected through the COMP[1:0]
bits.

If no companding processing is required, COMP[1:0] bits should be kept clear.

Figure 410. Data companding hardware in an audio block in the SAIl

Receiver mode (bit MODE[0] = 1 in SAI_xCR1)

COMP[1]
1 expand < Sb
FIFO |€¢—— 32-bit shift register |[¢———
0

Transmitter mode (bit MODE[0] = 0 in SAI_xCR1)

N SD
»10
FIFO > ——» 32-bit shift register f——»
compress »|1
/
COMPI[1]

MS19244V1

1. Not applicable when AC’97 or SPDIF are selected.
Expansion and compression mode are automatically selected through the SAl_xCR2:

e If the SAI audio block is configured to be a transmitter, and if the COMP[1] bit is set in
the SAl_xCR2 register, the compression mode will be applied.

e If the SAl audio block is declared as a receiver, the expansion algorithm will be applied.

Output data line management on an inactive slot

In transmitter mode, it is possible to choose the behavior of the SD line output when an
inactive slot is sent on the data line (via TRIS bit).

e Either the SAl forces 0 on the SD output line when an inactive slot is transmitted, or

e Theline is released in HI-z state at the end of the last bit of data transferred, to release
the line for other transmitters connected to this node.
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SD/SDIO/MMC card host interface (SDMMC)

The behavior is to stop SDMMC_CK and freeze SDMMC state machines. The data transfer
is stalled while the FIFO is unable to transmit or receive data. Only state machines clocked
by SDMMCCLK are frozen, the APB2 interface is still alive. The FIFO can thus be filled or
emptied even if flow control is activated.

To enable HW flow control, the SDMMC_CLKCR([14] register bit must be set to 1. After reset
Flow Control is disabled.

41.8 SDMMC registers
The device communicates to the system via 32-bit-wide control registers accessible via
APB2.
41.8.1 SDMMC power control register (SDMMC_POWER)
Address offset: 0x00
Reset value: 0x0000 0000
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
PWRCTRL
w w
Bits 31:2 Reserved, must be kept at reset value.
[1:0] PWRCTRL: Power supply control bits.
These bits are used to define the current functional state of the card clock:
00: Power-off: the clock to card is stopped.
01: Reserved
10: Reserved power-up
11: Power-on: the card is clocked.
Note: At least seven PCLK?2 clock periods are needed between two write accesses to this register.
Note: After a data write, data cannot be written to this register for three SDMMCCLK clock periods
plus two PCLK2 clock periods.
41.8.2 SDMMC clock control register (SDMMC_CLKCR)

3

Address offset: 0x04
Reset value: 0x0000 0000
The SDMMC_CLKCR register controls the SDMMC_CK output clock.
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Controller area network (bxCAN) RMO0394

This mode is very useful for segmented transmission.

Abort

A transmission request can be aborted by the user setting the ABRQ bit in the CAN_TSR
register. In pending or scheduled state, the mailbox is aborted immediately. An abort
request while the mailbox is in transmit state can have two results. If the mailbox is
transmitted successfully the mailbox becomes empty with the TXOK bit set in the
CAN_TSR register. If the transmission fails, the mailbox becomes scheduled, the
transmission is aborted and becomes empty with TXOK cleared. In all cases the mailbox
will become empty again at least at the end of the current transmission.

Non automatic retransmission mode

This mode has been implemented in order to fulfill the requirement of the Time Triggered
Communication option of the CAN standard. To configure the hardware in this mode the
NART bit in the CAN_MCR register must be set.

In this mode, each transmission is started only once. If the first attempt fails, due to an
arbitration loss or an error, the hardware will not automatically restart the message
transmission.

At the end of the first transmission attempt, the hardware considers the request as
completed and sets the RQCP bit in the CAN_TSR register. The result of the transmission is
indicated in the CAN_TSR register by the TXOK, ALST and TERR bits.

Figure 446. Transmit mailbox states
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RQCP=0

T/
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ABRQ=1
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Time triggered communication mode

In this mode, the internal counter of the CAN hardware is activated and used to generate the
Time Stamp value stored in the CAN_RDTxR/CAN_TDTXxR registers, respectively (for Rx
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RMO0394 Universal serial bus full-speed device interface (USB)

Table 243. USB register map and reset values (continued)

Offset| Register |53|R|%|N|&|2[3|2|SIR[2|2[x|e|e(2|2|Nc|g|o|o|~|o|w|+|o|~|-|o
USB_BTABLE BTABLE[15:3]
0x50
Reset value 000000000|0|0|00
in]
S El BB
oxs4 | USB_LPMCSR BESL[3:0] % <z
fm} o3
x -
Reset value of0of0[{0]O 0f0
= — Z |z
=} Wi+ = |Z|Z T |5
USB_BCDR o o |w|w (4D |E |8 |E
0x58 - o N O[O [aa]
a glole R oz |83
Reset value 0 ojofo|o|Of0O]O]O
Refer to Section 2.2.2 on page 64 for the register boundary addresses.
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RMO0394 Debug support (DBG)

4418 DBG register map

The following table summarizes the Debug registers

Table 260. DBG register map and reset values

i o ~|© | ) o ~|© | ™ =)
Addr. | Register |52 Q|QIN|&Q|Q I (KRQS|KRSIR TR 12 ([T2Y = C|o|o i~ 0w ¢t (o a0
S DBGMCU
o —_
§ \DCODE REV_ID DEV_ID
o
o
w
X
o
Reset value!™ | X | X [ X [ X | X | X [ X | X|X|X|X[X|X|X|X]|X XXX |X[X|X]|X[X]|X]|X|X]X
S
2 >
= |Z o o
W |ig o
2 3 9| | Z2]4
S DBGMCU_CR s |4 2o @
S w |2 2@ OI
g S & | 8|88
S 7| |°
-
Reset value 0|00 0|00
% o oo o o % o oo o
= o| |o|o|o OlE|o o |0 o
n = el 5lo | & == =
Q _ () nlon|n .o ZAD o,
S DBGMCU_ |5 Z'| |l SI Q180 e g
= < oo 2
3 APBIFZR1 E o |SISIS = % &, I M
iy | 0| |lo|lo|e oo oo 0]
X V] o oo |(m D9 |a o |@ o
IS @ [a) ola|a ala|o oo )
=) fa)
Reset value 0 0 0o|0|0 0|00 0|0 0
o
(@]
&
) o
3 DBGMCU_ s
S APB1FZR2 E
) 5
2 I
S 2
a
Reset value 0
o |
oo o)
== pt
= D19, 1%
S DBGMCU_ ©|w <!
S APB2FZR s |s =
S F|F =
o
Ll olo (O]
E o (@ o
alo o
Reset value 0|0 0
1. The reset value is product dependent. For more information, refer to Section 44.6.1: MCU device ID code.
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