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Note:
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3

Boot modes

At startup, BOOTO pin or nSWBOOTO option bit, and BOOT1 option bit are used to select
one of three boot options:

. Boot from user Flash
e  Boot from system memory
. Boot from embedded SRAM

BOOTO value may come from the PH3-BOOTO pin or from an option bit depending on the
value of a user option bit to free the GPIO pad if needed.

A Flash empty check mechanism is implemented to force the boot from system flash if the
first flash memory location is not programmed and if the boot selection is configured to boot
from main flash.

The boot loader is located in system memory. It is used to reprogram the Flash memory by
using USART, I12C, SPI and CAN in Device mode through DFU (device firmware upgrade).

Cyclic redundancy check calculation unit (CRC)

The CRC (cyclic redundancy check) calculation unit is used to get a CRC code using a
configurable generator polynomial value and size.

Among other applications, CRC-based techniques are used to verify data transmission or
storage integrity. In the scope of the EN/IEC 60335-1 standard, they offer a means of
verifying the Flash memory integrity. The CRC calculation unit helps compute a signature of
the software during runtime, to be compared with a reference signature generated at link-
time and stored at a given memory location.

Power supply management

Power supply schemes

e Vpp=1.7110 3.6 V: external power supply for I/Os (Vpp|01), the internal regulator and
the system analog such as reset, power management and internal clocks. It is provided
externally through Vpp pins.

e Vppa=1.62V (ADCs/COMPs)/ 1.8 (DACs/OPAMP) to 3.6 V: external analog power
supply for ADCs, DACs, OPAMP, Comparators and Voltage reference buffer. The Vppa
voltage level is independent from the Vpp voltage.

e Vgt = 1.55to 3.6 V: power supply for RTC, external clock 32 kHz oscillator and
backup registers (through power switch) when Vpp is not present.

When the functions supplied by Vpp, are not used, this supply should preferably be shorted
to VDD'

If these supplies are tied to ground, the I/Os supplied by these power supplies are not 5 V
tolerant (refer to Table 18: Voltage characteristics).

Vppiox is the I/Os general purpose digital functions supply. Vppox represents Vpp o1, with
Vbbio1 = Vop-

DocID028800 Rev 1 19/200




Functional overview STM32L431xx

RC, the HSI16 RC and the HSE crystal oscillators are disabled. The LSE or LSl is still
running.
The RTC can remain active (Stop mode with RTC, Stop mode without RTC).

Some peripherals with wakeup capability can enable the HSI16 RC during Stop mode
to detect their wakeup condition.

Three Stop modes are available: Stop 0, Stop 1 and Stop 2 modes. In Stop 2 mode,
most of the VCORE domain is put in a lower leakage mode.

Stop 1 offers the largest number of active peripherals and wakeup sources, a smaller
wakeup time but a higher consumption than Stop 2. In Stop 0 mode, the main regulator
remains ON, allowing a very fast wakeup time but with much higher consumption.

The system clock when exiting from Stop 0, Stop1 or Stop2 modes can be either MSI
up to 48 MHz or HSI16, depending on software configuration.

e Standby mode

The Standby mode is used to achieve the lowest power consumption with BOR. The
internal regulator is switched off so that the VCORE domain is powered off. The PLL,
the MSI RC, the HSI16 RC and the HSE crystal oscillators are also switched off.

The RTC can remain active (Standby mode with RTC, Standby mode without RTC).
The brown-out reset (BOR) always remains active in Standby mode.

The state of each I/O during standby mode can be selected by software: /0 with
internal pull-up, internal pull-down or floating.

After entering Standby mode, SRAM1 and register contents are lost except for registers
in the Backup domain and Standby circuitry. Optionally, SRAM2 can be retained in
Standby mode, supplied by the low-power Regulator (Standby with RAM2 retention
mode).

The device exits Standby mode when an external reset (NRST pin), an IWDG reset,
WKUP pin event (configurable rising or falling edge), or an RTC event occurs (alarm,
periodic wakeup, timestamp, tamper) or a failure is detected on LSE (CSS on LSE).

The system clock after wakeup is MSI up to 8 MHz.
e  Shutdown mode

The Shutdown mode allows to achieve the lowest power consumption. The internal
regulator is switched off so that the VCORE domain is powered off. The PLL, the
HSI16, the MSI, the LS| and the HSE oscillators are also switched off.

The RTC can remain active (Shutdown mode with RTC, Shutdown mode without RTC).

The BOR is not available in Shutdown mode. No power voltage monitoring is possible
in this mode, therefore the switch to Backup domain is not supported.

SRAM1, SRAM2 and register contents are lost except for registers in the Backup
domain.

The device exits Shutdown mode when an external reset (NRST pin), a WKUP pin
event (configurable rising or falling edge), or an RTC event occurs (alarm, periodic
wakeup, timestamp, tamper).

The system clock after wakeup is MSI at 4 MHz.

3
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Pinouts and pin description

Table 14. STM32L431xx pin definitions (continued)

Pin Number

UFQFPN32
LQFP48

UFQFPN48
WLCSP49

WLCSP64

LQFP64

UFBGAG64

LQFP100

UFBGA100

Pin name
(function
after
reset)

Pin type
1/0 structure

Notes

Pin functions

Alternate functions

Additional
functions

K11

PB14 FT_f

TIM1_CH2N, 12C2_SDA,
SPI2_MISO,
USART3_RTS_DE,
TSC_G1_103,
SWPMI1_RX,
SAI1_MCLK_A,
TIM15_CH1, EVENTOUT

28

D3

F2

36

F7

54

K10

PB15 I/0 FT

RTC_REFIN,
TIM1_CH3N,
SPI2_MOSI,

TSC_G1_104,
SWPMI1_SUSPEND,
SAI1_SD_A,
TIM15_CH2, EVENTOUT

55

K9

PD8 I/0 FT

USART3_TX,
EVENTOUT

56

K8

PD9 I/0 FT

USART3_RX,
EVENTOUT

57

J12

PD10 /0 | FT

USART3_CK,
TSC_G6_|01,
EVENTOUT

58

J1

PD11 I/0 FT

USART3_CTS,

TSC_G6_102,

LPTIM2_ETR,
EVENTOUT

59

J10

PD12 I/0 FT

USART3_RTS_DE,
TSC_G6_103,
LPTIM2_IN1,
EVENTOUT

60

H12

PD13 /0 | FT

TSC_G6_104,
LPTIM2_OUT,
EVENTOUT

61

H11

PD14 I/0 FT

EVENTOUT

62

H10

PD15 I/0 FT

EVENTOUT

F1

37

F6

63

E12

PC6 /0| FT

TSC_G4_|01,
SDMMC1_D§,
EVENTOUT

E1

38

E7

64

E11

PC7 I/0 FT

TSC_G4_102,
SDMMC1_D7,
EVENTOUT

3
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Table 16. Alternate function AF8 to AF15 (for AF0 to AF7 see Table 15) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port SDMMC1/
COMP1/ TIM2/TIM15/
LPUART1 CAN1/TSC QUADSPI COMP2/ SAI1 TIM16LPTIM2 | EVENTOUT
SWPMI1
PBO - - QUADSPL_ COMP1_OUT | SAI1_EXTCLK - EVENTOUT
BK1_101
LPUART1_RTS QUADSPI_
PB1 "DE - BKA_100 - - LPTIM2_IN1 EVENTOUT
PB2 - - - - - - EVENTOUT
PB3 - - - - SAI1_SCK_B - EVENTOUT
PB4 - TSC_G2_|01 - - SAI1_MCLK_B - EVENTOUT
PB5 - TSC_G2_102 - COMP2_OUT | SAM_SD B | TIM16_BKIN EVENTOUT
PB6 - TSC_G2_103 - - - SA1_FS B | TIM16_CHIN | EVENTOUT
PB7 - TSC_G2_|04 - - - - EVENTOUT
PortB | pgg - CAN1_RX - SDMMC1_D4 | SA1_MCLK_A | TIM16_CH1 EVENTOUT
PB9 - CAN1_TX - SDMMC1_D5 | SAI1_FS A - EVENTOUT
PB10 | LPUART1_RX | TSC_SYNC |QUADSPI_CLK COMP1_OUT | SAI1_SCK_A - EVENTOUT
QUADSPI_
PB11 | LPUART1_TX - BK1 NCS COMP2_OUT - - EVENTOUT
PB12 LPUARS;—RTS TSC_G1_IO1 - SWPMI1_I0 | SAI1_FS A | TIM15_BKIN EVENTOUT
PB13 |LPUART1_CTS| TSC_G1_102 - SWPMI1_TX | SAI1_SCK_A | TIM15_CHIN | EVENTOUT
PB14 - TSC_G1_103 - SWPMI1_RX | SAIM_MCLK_ A | TIM15_CH1 EVENTOUT
SWPMI1_
PB15 - TSC_G1_|04 - SUSPEND SAI1_SD_A TIM15_CH2 EVENTOUT

uonduosap uid pue sjnouid
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Table 16. Alternate function AF8 to AF15 (for AF0 to AF7 see Table 15) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port SDMMC1/
COMP1/ TIM2/TIM15/
LPUART1 CAN1/TSC QUADSPI COMP2/ SAI1 TIM16/LPTIM2 EVENTOUT
SWPMI1
QUADSPI_BK2
PD3 - - NCS - - - - EVENTOUT
PD4 - - QUADSPI_BK2 - - - - EVENTOUT
_loo
PD5 - - QUADSPI_BK2 - - - - EVENTOUT
_101
PD6 - - QUADIS(;I—BKZ - - SAI1_SD_A - EVENTOUT
PD7 _ _ QUADISOP:;_BKZ i . - - EVENTOUT
Port D -

PD8 - - - - - - EVENTOUT
PD9 - - - - - - EVENTOUT
PD10 - TSC_G6_101 - - - - EVENTOUT
PD11 - TSC_G6_102 - - - LPTIM2_ETR EVENTOUT
PD12 - TSC_G6_103 - - - LPTIM2_IN1 EVENTOUT
PD13 - TSC_G6_104 - - - LPTIM2_OUT EVENTOUT
PD14 - - - - - - EVENTOUT
PD15 - - - - - - EVENTOUT
PEO - - - - - TIM16_CH1 EVENTOUT
PE1 - - - - - - EVENTOUT
Port E| PE2 - TSC_G7_101 - - SAI1_MCLK_A - EVENTOUT
PE3 - TSC_G7_102 - - SAI1_SD B - EVENTOUT
PE4 - TSC_G7_103 - - - SAI1_FS_A - EVENTOUT

uonduosap uid pue sjnouid
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Memory mapping

3

Table 17. STM32L431xx memory map and peripheral register boundary addresses

Bus Boundary address Size(bytes) Peripheral
0x4000 2C00 - 0x4000 2FFF 1 KB WWDG
0x4000 2800 - 0x4000 2BFF 1 KB RTC
0x4000 1800 - 0x4000 27FF 4 KB Reserved
APB1 0x4000 1400 - 0x4000 17FF 1KB TIM7
0x4000 1000 - 0x4000 13FF 1KB TIM6
0x4000 0400- 0x4000 OFFF 3 KB Reserved
0x4000 0000 - 0x4000 03FF 1 KB TIM2

1.

The gray color is used for reserved boundary addresses.
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Table 36. Current consumption in Standby mode

Conditions TYP MAX()
Symbol Parameter Unit
- Vpp | 25°C |55°C| 85°C |105°C |125°C| 25°C | 55°C | 85°C |105°C (125 °C
1.8V | 27.7 | 144 758 | 2072 | 5425 | 119 425 | 2866 | 7524 | 20510
ind dent watchd 24V | 509 | 187 892 | 2408 | 6247 | 183 564 | 3383 | 8778 | 23768
no independent watchdo
;”ggz dctf;re”t P 9 73V [ 902 | 253 | 1090 | 2884 | 7400 | 225 | 681 | 3912 | 10071 | 26976
mode (backup 3.6V | 253 | 459 | 1474 | 3575 | 8836 | 292 877 | 4638 | 11659 | 30758
Ipp(Standby) . nA
registers 18V | 216 - - - - - - - - -
retained),
RTC dise)abled with independent 24V | 342 - - - - - - - - -
watchdog 3V | 416 - - - - - - - - -
3.6V | 551 - - - - - - - - -
1.8V | 287 | 407 989 | 2230 | 5396 | 585 944 | 3344 | 7866 | 20504
24V| 386 | 526 | 1201 | 2638 | 6274 | 811 1230 | 4007 | 9246 | 23824
RTC clocked by LSI, no
independent watchdog 3V | 513 | 679 | 1478 | 3167 | 7414 | 1022 | 1521 | 4683 | 10671 | 27124
36V | 771 978 | 1963 | 3992 | 9039 | 1284 | 1924 | 5577 | 12383 30(%5 4 A
n
1.8V | 342 - - - - - - - - -
Supply current | RTC clocked by LSI, with | 24 V| 521 - - - - - - - - -
in Standby independent watchdog 3V | 655 - - - - - - - - -
Ipp(Standby | mode (backup 36V | 865 N N N N N N N N N
with RTC) |registers
retained), 1.8V | 142 | 126 865 | 2220 | 5650 - - - - -
RTC enabled | RTC clocked by LSE 24V| 249 | 219 | 1090 | 2660 | 6600 - - - - -
bypassed at 32768Hz 3V | 404 | 364 | 1410 | 3260 | 7850 - - - - -
3.6V | 742 | 670 | 2000 | 4230 | 9700 - - - - - A
n
1.8V | 281 | 423 | 1046 | 2410 | 5700 - - - - -
RTC clocked by LSE 24V | 388 | 548 | 1268 | 2847 | 6 564 - - - - -
quartz ®)in low drive mode [ 3V | 535 | 715 | 1565 | 3420 | 7694 | - - - - -
36V | 836 |1048| 2081 | 4311 | 9338 - - - - -

soljsLIajorIRYI |BOLI}O3|T
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Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin.

e A current injection is applied to each input, output and configurable 1/O pin.

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 57. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp = +105 °C conforming to JESD78A I

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp ox (for standard, 3.3 V-capable 1/O pins) should be avoided during normal
product operation. However, in order to give an indication of the robustness of the
microcontroller in cases when abnormal injection accidentally happens, susceptibility tests
are performed on a sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out
of the -5 pA/+0 pA range) or other functional failure (for example reset occurrence or
oscillator frequency deviation).

The characterization results are given in Table 58.
Negative induced leakage current is caused by negative injection and positive induced
leakage current is caused by positive injection.

Table 58. 1/0 current injection susceptibility“)

Functional
susceptibility
Symbol Description Unit
Negative | Positive
injection | injection

Injected current on all pins except PA4, PA5, PES, PE9,

PE10, PE11, PE12 - NA
hing Injected current on PE8, PE9, PE10, PE11, PE12 -0 NA mA
Injected current on PA4, PA5 pins -5 0

1. Guaranteed by characterization results.

3
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Electrical characteristics

Output voltage levels

Unless otherwise specified, the parameters given in the table below are derived from tests
performed under the ambient temperature and supply voltage conditions summarized in
Table 21: General operating conditions. All 1/Os are CMOS- and TTL-compliant (FT ORTT

unless otherwise specified).

Table 60. Output voltage characteristics(!)

Symbol Parameter Conditions Min Max Unit
VoL | Output low level voltage for an I/0 pin | CMOS port(z) - 0.4
ol =8 mA
Vo | Output high level voltage for an I/O pin Vopiox 2 2.7 V Vppiox-0-4 -
VoL® | Output low level voltage for an 1/0 pin | TTL port(®) - 0.4
Ilol =8 mA
Vor™ | Output high level voltage for an I/0 pin Vppiox 2 2.7 V 24 -
VoL ®) | Output low level voltage for an 1/0 pin lliol = 20 mA - 1.3
Vou® | Output high level voltage for an 1/O pin Vopiox 2 2.7V Vpopiox-1-3 -
VoL | Output low level voltage for an 1/0 pin ol = 4 mA - 0.45
Vou® | Output high level voltage for an 1/0 pin | Vobiox = 1.62V Vppiox-0-45 - v
VoL@ | Output low level voltage for an I/O pin ol = 2 mA - 0.35xVppjox
VOH(3) Output high level voltage for an 1/O pin 1.62V 2 Vppjox 21.08 V 0.65xVpp)|ox -
||IO|=20 mA _ 0.4
Vppiox = 2.7V
Vv Output low level voltage for an FT 1/10O ol = 10 mA
M | pin in FM+ mode (FT I/O with "f" Ve 2162V - 0.4
option) DDIOx = -
|I|O| =2mA _ 04

1.62 V 2 Vppjox 2 1.08 V

1. The |, current sourced or sunk by the device must always respect the absolute maximum rating specified in Table 18:
Voltage characteristics, and the sum of the currents sourced or sunk by all the I/Os (/O ports and control pins) must always
respect the absolute maximum ratings l,o.

3

TTL and CMOS outputs are compatible with JEDEC standards JESD36 and JESD52.

Guaranteed by design.

Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 28 and

Table 61, respectively.

Unless otherwise specified, the parameters given are derived from tests performed under
the ambient temperature and supply voltage conditions summarized in Table 21: General

operating conditions.

DoclD028800 Rev 1
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Electrical characteristics

Table 61. I/O AC characteristics()(2) (continued)

Speed | Symbol Parameter Conditions Min Max Unit
C=50 pF, 2.7 V<Vpp0x<3.6 V - 50
C=50 pF, 1.62 V<Vpp0x<2.7 V - 25
C=50 pF, 1.08 V<Vppox=1.62 V - 5
Fmax | Maximum frequency MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 10003
C=10 pF, 1.62 V<Vpppx=2.7 V - 375
10 C=10 pF, 1.08 VSVDD|OXS162 V - 5
C=50 pF, 2.7 V<Vpp0x<3.6 V - 5.8
C=50 pF, 1.62 V<Vpp0x=2.7 V - 11
C=50 pF, 1.08 V=V <1.62V - 28
Tr/Tf | Output rise and fall time DDIOx ns
C=10 pF, 1.08 VSVDD|OXS162 V - 12
C=30 pF, 2.7 V<Vppox<3.6 V - 1200
C=30 pF, 1.62 V<Vppox=2.7 V - 50
C=30 pF, 1.08 V<Vppox=1.62 V - 10
Fmax | Maximum frequency 3 MHz
C=10 pF, 2.7 VEVpp0x<3.6 V - 1801
11 C=10 pF, 1.62 V=Vpppx=2.7 V - 75
C=10 pF, 1.08 VSVDD|OXS162 V - 10
C=30 pF, 2.7 V=Vpppx<3.6 V - 3.3
Tr/Tf | Output rise and fall time C=30 pF, 1.62 V=Vpp0x£2.7 V - 6 ns
C=30 pF, 1.08 V<Vppox=1.62 V - 16
Fmax | Maximum frequency - 1 MHz
Tf Output fall time(4) - 5 ns

1. The I/O speed is configured using the OSPEEDRY][1:0] bits. The Fm+ mode is configured in the SYSCFG_CFGR1 register.

Refer to the RM0392 reference manual for a description of GPIO Port configuration register.

2. Guaranteed by design.

This value represents the I/O capability but the maximum system frequency is limited to 80 MHz.

4. The fall time is defined between 70% and 30% of the output waveform accordingly to I2C specification.

3
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STM32L431xx Electrical characteristics

Table 64. ADC characteristics(!) (2) (continued)

Symbol Parameter Conditions Min Typ Max Unit
CKMODE = 00 1.5 2 25
Trigger conversion
¢ latency Regular and CKMODE = 01 - - 2.0 1f
LATR injected channels without | cKMODE = 10 - . 05 ADC
conversion abort
CKMODE = 11 - - 2.125
CKMODE = 00 25 3 3.5
Trigger conversion
¢ latency Injected channels CKMODE = 01 B - 3.0 15
LATRINJ aborting a regular CKMODE = 10 - - 395 ADC
conversion
CKMODE = 11 - - 3.125
fapc = 80 MHz 0.03125 - 8.00625 us
ts Sampling time
- 25 - 640.5 1fapc
ADC voltage regulator 20
YADCVREG_STUP | start-up time - - - us
fADC =80 MHz _
Resolution = 12 bits 0-1875 8.1625 | ws
t Total conversion time
CONV (including sampling time) ts + 12.5 cycles for
Resolution = 12 bits successive approximation 1fapc
= 151t0 653
fs =5 Msps - 730 830
ADC consumption from _
Iopa(ADC) the Vppa supply fs =1 Msps - 160 220 MA
fs = 10 ksps - 16 50
ADC consumption from fs = 5 Msps - 130 160
Ippv_s(ADC) |the Vggp. single ended  |fs =1 Msps - 30 40 MA
mode fs = 10 ksps - 06 2
ADC consumption from fs =5 Msps - 260 310
Ippv p(ADC)  |the Vrgr. differential fs =1 Msps - 60 70 MA
mode fs = 10 ksps - 1.3 3

1. Guaranteed by design

2. The I/O analog switch voltage booster is enable when Vppa < 2.4 V (BOOSTEN = 1 in the SYSCFG_CFGR1 when
Vppa < 2.4V). It is disable when Vppp 22.4 V.

3. VRgE+ can be internally connected to Vppa and Vgeg. can be internally connected to Vgga, depending on the package.
Re%r to Section 4: Pinouts and pin description for further details.

3
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Electrical characteristics STM32L431xx
Table 71. DAC accuracy(” (continued)
Symbol Parameter Conditions Min Typ Max Unit
DAC output buffer ON ) ) 105
CL <50 pF, RL25kQ -
Gain Gain error(® %
DAC output buffer OFF ) _ +0.5
CL =50 pF, noRL e
DAC output buffer ON ) ) +30
Total CL <50 pF, RL 2 5 kQ =
TUE unadjusted LSB
error DAC output buffer OFF ) ) +12
CL =50 pF, no RL -
Total
unadjusted DAC output buffer ON
TUECal error after CL <50 pF, RL=5kQ ) ) 23 LSB
calibration
DAC output buffer ON
CL <50 pF, RL=5kQ - 71.2 -
ianal-to-noi 1 kHz, BW 500 kHz
SNR Slgnal to-noise dB
ratio DAC output buffer OFF
CL <50 pF, noRL, 1 kHz - 71.6 -
BW 500 kHz
DAC output buffer ON ) 78 )
Total harmonic CL <50 pF, RL 25kQ, 1 kHz
THD . . dB
distortion DAC output buffer OFF i 79 i
CL <50 pF, noRL, 1 kHz
DAC output buffer ON 704
Signal-to-noise | c < 50 pF, RL > 5 kQ, 1 kHz i : i
SINAD and distortion dB
ratio DAC output buffer OFF ) 71 )
CL <50 pF, noRL, 1 kHz
DAC output buffer ON ) 1.4 )
Effective CL <50 pF, RL=5kQ, 1 kHz )
ENOB . bits
number of bits | pAC output buffer OFF ) 15 )
CL =50 pF, no RL, 1 kHz ’

Guaranteed by design.

o~ N~

148/200

Difference between two consecutive codes - 1 LSB.

Difference between the value measured at Code (0x001) and the ideal value.

DoclD028800 Rev 1

Difference between measured value at Code i and the value at Code i on a line drawn between Code 0 and last Code 4095.

Difference between ideal slope of the transfer function and measured slope computed from code 0x000 and OxFFF when
buffer is OFF, and from code giving 0.2 V and (Vrgg+ — 0.2) V when buffer is ON.
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Electrical characteristics

6.3.19 Voltage reference buffer characteristics
Table 72. VREFBUF characteristics!"
Symbol Parameter Conditions Min Typ Max Unit
Vrs=0 24 - 3.6
Normal mode RS
Analog supply Vrs =1 2.8 - 3.6
VoA voltage
VRS =0 1.65 - 2.4
Degraded mode®
VRS =1 1.65 - 2.8
Vv
Vgrg=0 2.0463) 2.048 |2.049%)
Normal mode
v Voltage Vrg =1 2.498%) 25 25020
REFBUF_ | reference
ouT Vrs=0 Vppa-150 mV - \
output Degraded mode(® RS DDA DDA
VRS =1 VDDA'150 mV - VDDA
TRIM | M step - - ; £0.05 | 0.1 %
resolution
CL Load capacitor - - 0.5 1 1.5 uF
Equivalent
esr Serial Resistor - - - - 2 Q
of Cload
Static load
load current ) ) i i 4 mA
loag = 500 pA - 200 | 1000
line_reg | Line regulation |2.8 V <Vppp<3.6 V ppm/V
- load = 4 MA - 100 500
| Load 500 A < ljgaq <4 mA | Normal mod 50 500 /mA
load_reg | regulation HA = lipad =4 M ormal mode - ppm/m
Tcoeff_
-40°C<T ;<+125°C - - vrefint +
Temperature 50 R
Teoeft | coeficient T ppm/“C
coeff_
0°C<Ty;<+50°C - - vrefint +
50
DC 40 60 -
PSRR | ower supply dB
rejection 100 kHz 25 40 -
CL =0.5 yF®) - 300 350
tstart | Start-up time | CL = 1.1 uF®) - 500 650 us
CL=1.5uF® - 650 800
Control of
maximum DC
current drive
I|NRUSH on VREFBUF_ - - - 8 - mA
OUT during
start-up phase
(®)
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Table 85. SAI characteristics(! (continued)

Symbol Parameter Conditions Min | Max | Unit
Slave transmitter (after enable edge) ) 29
27<Vpp<36

tysp B st) |Data output valid time ns
- Slave transmitter (after enable edge) ) 34
1.71<Vpp<3.6
thsp_B_sT) |Data output hold time | Slave transmitter (after enable edge) 10 - ns
Master transmitter (after enable edge) ) o7
27<Vpp<36
tysp_a_wmT) | Data output valid time ns
- Master transmitter (after enable edge) ) 40
1.71<Vpp<3.6
thsp_a_mT) | Data output hold time | Master transmitter (after enable edge) 10 - ns
1. Guaranteed by characterization results.
2. APB clock frequency must be at least twice SAl clock frequency.
Figure 38. SAl master timing waveforms
1/fgck
>
SAI_SCK_X | \ : ; ! .
: E : @ h(Fs)

SAI_FS_X P 5 i '/
(output) WFS) e ty(SD_MT) ¢—>! <> Ih(SD_MT)
SAI_SD_X 0 y |

- Slot n Slot n+2 x
(transmit) X X X : X A * A

tsu(SD_MR) 4—»¢—>»! th(SD_MR)
SAI_SD_X / Slot n ' x
(receive) X X X . X X
' MS32771V1
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Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

LQFP100 package information

Figure 42. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline

SEATING PLANE

<k AL‘_A 0.25 mm
< < GAUGE PLANE
v
1y
g D , L T
< D1 > e
< D3 , b "
, | 5
A
A
7 i 50 .
° |
A, — N % ______ — 9l o w
10 ' 6
PIN 1 | %5 ~
IDENTIFICATION
N 1L_ME_V5

1. Drawing is not to scale.

Table 89. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package
mechanical data

millimeters inches(!
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
DoclD028800 Rev 1 169/200
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Table 89. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package
mechanical data (continued)

millimeters inches("
Symbol
Min Typ Max Min Typ Max
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 - 0.200 0.0035 - 0.0079
D 15.800 16.000 16.200 0.6220 0.6299 0.6378
D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
D3 - 12.000 - - 0.4724 -
E 15.800 16.000 16.200 0.6220 0.6299 0.6378
E1 13.800 14.000 14.200 0.5433 0.5512 0.5591
E3 - 12.000 - - 0.4724 -
e - 0.500 - - 0.0197 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.080 - - 0.0031
1. Values in inches are converted from mm and rounded to 4 decimal digits.
Figure 43. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat
recommended footprint
75 51
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1. Dimensions are expressed in millimeters.
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7.4

UFBGAG64 package information

Figure 51. UFBGA64 - 64-ball, 5 x 5 mm, 0.5 mm pitch ultra profile fine pitch ball grid
array
package outline

Seating plane
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V| ofif Q YA A019_ME_V1

1. Drawing is not to scale.

Table 93. UFBGAG64 — 64-ball, 5 x 5 mm, 0.5 mm pitch ultra profile fine pitch ball grid array
package mechanical data

178/200

millimeters inches(")
Symbol

Min Typ Max Min Typ Max
A 0.460 0.530 0.600 0.0181 0.0209 0.0236
A1 0.050 0.080 0.110 0.0020 0.0031 0.0043
A2 0.400 0.450 0.500 0.0157 0.0177 0.0197
A3 0.080 0.130 0.180 0.0031 0.0051 0.0071
A4 0.270 0.320 0.370 0.0106 0.0126 0.0146

0.170 0.280 0.330 0.0067 0.0110 0.0130
D 4.850 5.000 5.150 0.1909 0.1969 0.2028
D1 3.450 3.500 3.550 0.1358 0.1378 0.1398
E 4.850 5.000 5.150 0.1909 0.1969 0.2028
E1 3.450 3.500 3.550 0.1358 0.1378 0.1398
e - 0.500 - - 0.0197 -

DoclD028800 Rev 1
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Table 100. UFQFPN48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat

package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
6.900 7.000 7.100 0.2717 0.2756 0.2795
E 6.900 7.000 7.100 0.2717 0.2756 0.2795
D2 5.500 5.600 5.700 0.2165 0.2205 0.2244
E2 5.500 5.600 5.700 0.2165 0.2205 0.2244
0.300 0.400 0.500 0.0118 0.0157 0.0197

T - 0.152 - - 0.0060 -
0.200 0.250 0.300 0.0079 0.0098 0.0118

e - 0.500 - - 0.0197 -
ddd - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

Figure 64. UFQFPNA48 - 48-lead, 7x7 mm, 0.5 mm pitch, ultra thin fine pitch quad flat

package recommended footprint
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1.

Dimensions are expressed in millimeters.

Device marking

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.
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