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Table 2. STM32L431xx family device features and peripheral counts (continued)

Peripheral STM32L431Vx STM32L431Rx STM32L431Cx STM32L431Kx
Advanced 1 (16-bit)
control
General 2 (16-bit)
purpose 1 (32-bit)
Basic 2 (16-bit)
Timers Low -power 2 (16-bit)
SysTick timer 1
Watchdog
timers 2
(independent,
window)
SPI 3 2
1’c 3 2
USART 3 2
LPUART 1 1
Comm.
interfaces | SAI 1
CAN 1
SDMMC Yes ‘ No
SWPMI Yes
RTC Yes
Tamper pins 3 2 ‘ 2 1
Random generator Yes
GPIOs 83 52 38 or 39(") 26
Wakeup pins 5 4 3 2
Capacitive sensing
Number of channels 21 12 6 3
12-bit ADCs 1 1 1 1
Number of channels 16 16 10 10
12-bit DAC channels 2
Internal voltage reference
buffer Yes No
Analog comparator 2
Operational amplifiers 1
Max. CPU frequency 80 MHz
Operating voltage 1.71t0 3.6V

Operating temperature

Ambient operating temperature: -40 to 85 °C / -40 to 105 °C / -40 to 125 °C
Junction temperature: -40 to 105 °C / -40 to 125 °C /-40 to 130 °C

Packages

LQFP100 WLCSP64
UFBGA100 LQFPG64
UFBGAG4

WLCSP49
LQFP48
UFQFPN48

UFQFPN32

1.

For WLCSP49 package.
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STM32L431xx

Description

Figure 1. STM32L431xx block diagram
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AF: alternate function on I/O pins.
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STM32L431xx Functional overview

3.17

3.18

3

e Dual DAC channel independent or simultaneous conversions

e  DMA capability for each channel

e  External triggers for conversion

e  Sample and hold low-power mode, with internal or external capacitor

The DAC channels are triggered through the timer update outputs that are also connected
to different DMA channels.

Voltage reference buffer (VREFBUF)

The STM32L431xx devices embed an voltage reference buffer which can be used as
voltage reference for ADCs, DACs and also as voltage reference for external components
through the VREF+ pin.

The internal voltage reference buffer supports two voltages:

e 2048V

e 25V

An external voltage reference can be provided through the VREF+ pin when the internal
voltage reference buffer is off.

The VREF+ pin is double-bonded with VDDA on some packages. In these packages the
internal voltage reference buffer is not available.

Figure 4. Voltage reference buffer

VREFBUF
Vooa DAC, ADC

Bandgap + T VREF+
]

J i l
Low frequency
cut-off capacitor

1

100 nF

MSv40197V1

Comparators (COMP)

The STM32L431xx devices embed two rail-to-rail comparators with programmable
reference voltage (internal or external), hysteresis and speed (low speed for low-power) and
with selectable output polarity.

The reference voltage can be one of the following:

e External I/O

e  DAC output channels

e Internal reference voltage or submultiple (1/4, 1/2, 3/4).

All comparators can wake up from Stop mode, generate interrupts and breaks for the timers
and can be also combined into a window comparator.

DocID028800 Rev 1 35/200




STM32L431xx Functional overview

3.22.5

3.22.6

3.22.7

3.22.8

3

This low-power timer supports the following features:
e  16-bit up counter with 16-bit autoreload register
e  16-bit compare register
e Configurable output: pulse, PWM
e  Continuous/ one shot mode
e  Selectable software/hardware input trigger
e  Selectable clock source
— Internal clock sources: LSE, LSI, HSI16 or APB clock

—  External clock source over LPTIM input (working even with no internal clock
source running, used by pulse counter application).

e  Programmabile digital glitch filter
e  Encoder mode (LPTIM1 only)

Infrared interface (IRTIM)

The STM32L431xx includes one infrared interface (IRTIM). It can be used with an infrared
LED to perform remote control functions. It uses TIM15 and TIM16 output channels to
generate output signal waveforms on IR_OUT pin.

Independent watchdog (IWDG)

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is
clocked from an independent 32 kHz internal RC (LSI) and as it operates independently
from the main clock, it can operate in Stop and Standby modes. It can be used either as a
watchdog to reset the device when a problem occurs, or as a free running timer for
application timeout management. It is hardware or software configurable through the option
bytes. The counter can be frozen in debug mode.

System window watchdog (WWDG)

The window watchdog is based on a 7-bit downcounter that can be set as free running. It
can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early warning interrupt capability and the counter can be frozen in
debug mode.

SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard
down counter. It features:

e A 24-bit down counter

e  Autoreload capability

e  Maskable system interrupt generation when the counter reaches 0.

e  Programmable clock source

DocID028800 Rev 1 39/200




Pinouts and pin description

STM32L431xx

Table 14. STM32L431xx pin definitions

Pin Number Pin functions
Pin name o
N © =} . 5
o] SIS 3 S | (function -
2|l o|Z2|Y |9 |g|l©|8 | <= o o .
S5IE 5| BlelS TS after & | £ |4 Alternate functions ?ddlttl_onal
Olw || |0 | uw|m o m reset) - 17} k) unctions
L|igle|d|d|0glw | 0| £ (o) o
S|a|s|2|=2|a|s|a| > o = |z
TRACECK,
TSC_G7_101,
- -1-1-1-]1-|1]8B2| PE2 |WO| FT |- SAIT MCLK_A. -
EVENTOUT
TRACEDO,
-l - - - - - - 2 | A1 PE3 110 FT - TSC_G7_102, -
SAI1_SD_B, EVENTOUT
TRACED1,
-1 -1-1-1-13]B1 PE4 |1O | FT |- TSC_G7_103, -
SAIM_FS_A, EVENTOUT
TRACED?2,
TSC_G7_104,
-l-|-1-|-1-]-|4]c2| PE5 |lWO| FT |- SAH_SCK A -
EVENTOUT
TRACEDS3, SAI1_SD_A, | RTC_TAMP3,
] 8 P? PE6 Vo | FT - EVENTOUT WKUP3
-11(1|B6|B7(1|B2| 6 E2 VBAT S - - - -
RTC_TAMP1,
Q) RTC_TS,
-1212|B7|B8|2|A2| 7 | C1 PC13 110 FT @) EVENTOUT RTC_OUT,
WKUP2
PC14- )
2|13|3|C7|C8|3|A1| 8 | D1 |0OSC32_I| I/O FT ) EVENTOUT OSC32_IN
N (PC14)
PC15-
0SC32_ Q)
314(4|C6|C7|4|B1] 9 E1 ouT 110 FT @) EVENTOUT 0SC32_0uUT
(PC15)
-l --|-1-|-|10|F2] vss | s | - |- - -
-{-!-1-l-]-]-|1|c2| voD | S| - |- - -
PHo-
-|5|5|D7|D8|5|C1| 12| F1 OSC_ 110 FT - EVENTOUT OSC_IN
IN (PHO)
PH1-
OSsC
-|6|6|D6|D7|6 |D1|13 | G1 OUT_ 110 FT - EVENTOUT OSC _ouT
(PH1)
417 |7 |D5|/D6|7 |E1| 14 | H2 NRST /10 | RST | - - -
54/200 DoclD028800 Rev 1 ‘Yl
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Table 15. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 16)

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Port TIMATIMZ! USART1/
SYS_AF TIM1/TIM2 USART2 | I2C1/12C2/12C3 | SPI/SPI2 SPI3 USART2/
LPTIM1
USART3
PAO - TIM2_CH1 - - - - - USART2_CTS
PA1 - TIM2_CH2 - - 12C1_SMBA SPI1_SCK - USARTDZE—RTS—
PA2 - TIM2_CH3 - - - - - USART2_TX
PA3 - TIM2_CH4 - - - - - USART2_RX
PA4 - - - - - SPI1_NSS SPI3_NSS | USART2_CK
PA5 - TIM2_CH1 TIM2_ETR - - SPI1_SCK - -
PAG - TIM1_BKIN - - - SPI1_MISO | COMP1_OUT | USART3_CTS
PA7 - TIM1_CH1IN - - 12C3_SCL SPI1_MOSI - -

PortA| pag MCO TIM1_CHA1 - - - - - USART1_CK
PA9 - TIM1_CH2 - - 12C1_SCL - - USART1_TX
PA10 - TIM1_CH3 - - 12C1_SDA - - USART1_RX
PA11 - TIM1_CH4 | TIM1_BKIN2 - - SPI1_MISO | COMP1_OUT | USART1_CTS
PA12 - TIM1_ETR - - - SPI1_MOSI - USARTD}E—RTS—
PA13 | JTMS-SWDIO IR_OUT - - - - - -

PA14 | JTCK-SWCLK | LPTIM1_OUT - - 12C1_SMBA - - -
PA15 JTDI TIM2_CH1 TIM2_ETR | USART2_RX - SPI1_NSS SPI3_NSS USARTD:SE—RTS—

uonduosap uid pue sinould
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Electrical characteristics STM32L431xx

6.1.7 Current consumption measurement
Figure 18. Current consumption measurement scheme
IDDfVBAT
( ) Vear D
IDD
Voo
1
IDDA
( ) Vopa EJ
- MSv41629V1
6.2 Absolute maximum ratings
Stresses above the absolute maximum ratings listed in Table 18: Voltage characteristics,
Table 19: Current characteristics and Table 20: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.
Table 18. Voltage characteristics(!)
Symbol Ratings Min Max Unit
Voo - Vs External main supply voltage (including 03 4.0 Vv
Vop: Vbpa: VBaT)
Input voltage on FT_xxx pins Vgg-0.3 min (Vpp, Vppa) + 4.08)4)
Vin® Input voltage on TT_xx pins Vsg-0.3 4.0 %
Input voltage on any other pins Vgs-0.3 4.0
Variations between different Vppx power )
IAVop«l pins of the same domain 50 mV
Variations between all the different ground
[Vssx-Vssl pins(®) 9 - 50 mv

1. All main power (Vpp, Vppa, Vear) @nd ground (Vss, Vssa) pins must always be connected to the external power supply, in
the permitted range.

2. V|y maximum must always be respected. Refer to Table 19: Current characteristics for the maximum allowed injected
current values.

> w

To sustain a

This formula has to be applied only on the power supplies related to the 10 structure described in the pin definition table.

voltage higher than 4 V the internal pull-up/pull-down resistors must be disabled.

5. Include VREF- pin.

80/200
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STM32L431xx Electrical characteristics

1. When RESET is released functionality is guaranteed down to Vgorg Min.

2. This formula has to be applied only on the power supplies related to the 10 structure described by the pin definition table.
Maximum 1/O input voltage is the smallest value between MIN(Vpp, Vppa)+3.6 V and 5.5V.

3. For operation with voltage higher than Min (Vpp, Vppa) +0.3 V, the internal Pull-up and Pull-Down resistors must be
disabled.

4. If Ty is lower, higher Pp values are allowed as long as T does not exceed T 5« (S€€ Section 7.10: Thermal
characteristics).

5. In low-power dissipation state, Ty can be extended to this range as long as T; does not exceed T .. (See Section 7.10:
Thermal characteristics).

6.3.2 Operating conditions at power-up / power-down
The parameters given in Table 22 are derived from tests performed under the ambient
temperature condition summarized in Table 21.
Table 22. Operating conditions at power-up / power-down
Symbol Parameter Conditions Min Max Unit
Vpp rise time rate 0 o0
tvop : -
Vpp fall time rate 10 o0
Vppa rise time rate 0 o
tvppa : - Hus/V
Vppa fall time rate 10 o0
6.3.3 Embedded reset and power control block characteristics

3

The parameters given in Table 23 are derived from tests performed under the ambient
temperature conditions summarized in Table 21: General operating conditions.

Table 23. Embedded reset and power control block characteristics

Symbol Parameter Conditions(") Min Typ Max Unit
Reset temporization after -

tRSTTEMPO(Z) BORO is dztected VDD rising - 250 400 VS
Rising edge 1.62 1.66 1.7

VBORO(Z) Brown-out reset threshold 0 \Y
Falling edge 1.6 1.64 1.69
Rising edge 2.06 21 214

VBoR1 Brown-out reset threshold 1 \Y
Falling edge 1.96 2 2.04
Rising edge 2.26 2.31 2.35

VBoR2 Brown-out reset threshold 2 \Y
Falling edge 2.16 2.20 2.24
Rising edge 2.56 2.61 2.66

VBoR3 Brown-out reset threshold 3 \
Falling edge 2.47 2.52 2.57
Rising edge 2.85 2.90 2.95

VBoR4 Brown-out reset threshold 4 \Y
Falling edge 276 2.81 2.86

v Programmable voltage Rising edge 21 215 219 v
L detector threshold 0 Falling edge 2 2.05 21

DoclD028800 Rev 1
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Table 31. Current consumption in Sleep and Low-power sleep modes, Flash ON

Conditions TYP MAX(")
Symbol Parameter Voltage Unit
- Age | ¢ 25°C |55°C| 85°C [105°C [125°C| 25°C | 55°C | 85°C [105°C |125°C
scaling | HCLK
26 MHz | 0.68 | 0.69 | 0.74 | 0.81 | 0.95 | 08 0.8 0.9 1.0 1.3
16MHz | 0.46 | 048 | 052 | 059 | 073 | 05 0.6 0.6 0.8 1.1
8MHz | 029 [ 030 | 0.34 | 041 | 055 | 0.3 0.4 0.4 0.6 0.9
Range2| 4MHz | 020 | 021 | 025 | 032 | 046 | 0.2 0.3 0.3 0.5 0.8
Ig%Lg&:'HZSE up 2MHz | 0.16 | 0.17 | 021 | 028 | 042 | 0.2 0.2 0.3 0.4 0.7
Supply |included, bypass 1MHz | 013 | 015 | 019 | 0.26 | 040 | 0.1 0.2 0.3 0.4 0.7
currentin | mode 100kHz | 0.11 | 0.13 | 0.17 0.24 0.38 0.1 0.2 0.2 04 0.7
Ipp(Sleep) | Il ON ab mA
Segp 28 MHa (ﬁve 80MHz | 2.23 | 225 | 230 | 238 | 254 | 25 25 2.6 2.8 3.1
mode, za
peripherals 72MHz | 2.02 | 204 | 210 | 218 | 234 | 22 2.3 2.4 25 29
disable 64MHz | 1.82 | 1.84 | 189 | 1.98 | 214 | 20 2.1 2.1 2.3 2.6
Range 1| 48MHz | 1.34 | 1.36 | 142 | 150 | 166 | 15 1.6 1.7 1.8 22
32MHz | 0.93 | 095 | 1.01 | 1.09 | 125 | 1.1 1.1 1.2 1.4 1.7
24MHz | 0.73 | 0.75 | 0.80 | 0.88 | 1.04 | 08 0.9 1.0 1.1 1.4
16 MHz | 0.53 | 055 | 060 | 0.68 | 0.84 | 0.6 0.6 0.7 0.9 1.2
Supply 2MHz | 71.8 | 80.7 | 125 | 200 | 350 | 91.1 | 122.7 | 191.3 | 341.5 | 653.5
currentin | =f 1MHz | 45.0 | 57.3 | 101 176 | 325 | 632 | 954 | 165.4 | 316.5 | 628.7
Ipp(LPSleep) | low-power *|*|CLK. hMS'I disabl WA
sleep |2 Peripherals disable 400kHz | 27.0 | 40.7 | 84.6 | 158 | 308 | 439 | 75.8 | 147.2 | 297.6 | 609.2
mode 100kHz | 22.8 | 30.9 | 633 | 1132 | 207.7 | 352 | 67.9 | 140.9 | 290.8 | 602.4

1.

Guaranteed by characterization results, unless otherwise specified.

XXLEYIZENLS
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Table 32. Current consumption in Low-power sleep modes, Flash in power-down

Conditions TYP MAX(™
Symbol Parameter Voltage Unit
- sca"gg fucLk | 25°C [55°C| 85°C |105°C |125°C| 25°C | 55°C | 85°C | 105 °C [125°C
2MHz | 587 | 70.7 | 103.2 | 153.7 | 2485 | 80 113 | 180 | 330 | 641
Iop(LPSleep S"‘jﬁ’f)’x;z;;‘f;t fucLk = fusi 1MHz | 394 | 472 | 793 | 1296 | 2248 | 53 | 86 | 154 | 304 | 616 | .
) sleep mode | 2! Peripherals disable | 400 kHz | 20.8 | 30.8 | 621 | 1125 | 2078 | 35 | 67 | 137 | 286 | 597
100 kHz | 14.3 | 23.1 | 551 | 105.7 | 201.5 | 27 58 130 | 279 | 590
1. Guaranteed by characterization results, unless otherwise specified.
Table 33. Current consumption in Stop 2 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
18V] 1 [254| 874 | 198 | 434 | 20 | 56 | 21.1 | 50.8 | 116.0
Supply currentin 24V ] 102 | 259 | 889 | 202 | 443 | 21 | 58 | 216 | 523 | 119.6
Ipp (Stop 2) | Stop 2 mode, - i : : i i i i i i i i UA
RTC disabled 3V | 1.06 | 267 | 911 | 207 | 455 | 2.1 59 | 222 | 53.7 | 123.2
36V| 123 [ 288 | 956 | 216 | 473 | 23 | 61 | 230 | 558 | 127.9
18V]| 13 [282] 902 | 201 | 436 | 25 | 62 | 216 | 51.3 | 116.3
24V ] 139 [ 295 | 924 | 205 | 446 | 28 | 64 | 223 | 528 | 1200
RTC clocked by LSI
3V | 15 [311] 955 | 211 | 458 | 30 | 68 | 230 | 545 | 1238
36V| 176 [ 342 | 101 | 221 | 478 | 33 | 72 | 241 | 567 | 1287
18V] 136 | 29 | 91 | 201 | 437 - R - R -
Ipp (Stop 2 | SUPPly currentin | pre ocked by LSE |24V | 148 | 3.09 | 944 | 208 | 45 - - - - -
- Stop 2 mode, MA
with RTC) | 016 enabled bypassed at 32768 Hz | 3v | 1.83 | 367 | 104 | 223 | 473 - - - - -
36V| 358 617 | 139 | 266 | 53 : - : - :
18V ]| 128 [ 281 | 913 | 208 - - - - - -
RTC clocked by LSE 154V 139 | 293 | 934 | 213 | - - - - - -
quartz( )
in low drive mode 3V | 159 | 31 | 964 | 218 - - - - - -
36V| 186 | 345 | 102 | 228 - - - - - -

soljsLIajorIRYI |BOLI}O3|T
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Table 36. Current consumption in Standby mode (continued)

Conditions TYP mAXx(
Symbol Parameter Unit
- Vpp | 25°C |55°C| 85°C |105°C |[125°C| 25°C | 55°C | 85°C |105°C |125°C
Supply current 1.8V | 173 349 | 1009 | 2158 | 4542 | 249 527 1604 | 3402 | 6908
Ipp(SRAM2) tsotbedzddedc;” 24V| 174 | 345 | 1015 | 2163 | 4535 | 271 | 589 | 1623 | 3438 | 6924 |
4) andby mode -
when SRAM?2 3V 178 350 | 1019 | 2148 | 4419 | 277 594 1628 | 3467 | 6935
is retained 36V | 184 352 | 1033 | 2208 | 4610 | 293 611 1631 3480 | 6948
Ipp(wakeup jupply cull;rent Wakeup clock is
from uring Wakeup | \1gy = 4 MHz. 3V | 123 - - R R R - _ . . mA
Standby) from Standby See )
y mode ee ™
1. Guaranteed by characterization results, unless otherwise specified.
2. Guaranteed by test in production.
3. Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFEVNY) with two 6.8 pF loading capacitors.
4. The(gupply gzurrent in Standby with SRAM2 mode is: Ipp(Standby) + Ipp(SRAM2). The supply current in Standby with RTC with SRAM2 mode is: Ipp(Standby + RTC) +
Ipp(SRAM2).
5. Wakeup with code execution from Flash. Average value given for a typical wakeup time as specified in Table 40: Low-power mode wakeup timings.
Table 37. Current consumption in Shutdown 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
Supply current 18V | 7.82 190 386 1286 | 3854 | 25.0 255 1721 5052 | 15543
in Sdhutdown 24V | 23 229 485 1517 | 4431 | 34.9 270 2085 | 5878 | 17639
modade
Ipp(Shutdown) | (backup R 3V | 443 | 290 634 1878 | 5310 | 70.1 345 2454 | 6755 | 19984 | A
registers
retained) RTC 36V | 212 397 977 2516 | 6656 | 1191 496 2992 | 7939 | 22860
disabled
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Electrical characteristics STM32L431xx

Table 39. Peripheral current consumption (continued)

Peripheral Range 1 Range 2 Lo:v;zo‘:;l:;;un Unit
RTCA 1.7 1.1 2.1
CRS 0.3 0.3 0.6
12C1 independent clock domain 3.5 2.8 3.4
I12C1 clock domain 1.1 0.9 1.0
12C2 independent clock domain 3.5 3.0 3.4
I12C2 clock domain 1.1 0.7 0.9
12C3 independent clock domain 2.9 2.3 25
I12C3 clock domain 0.9 0.4 0.8
IacF:nli,:iI:ﬂ independent clock 19 16 18
LPUART1 clock domain 0.6 0.6 0.6
Id-z;g\{lr: independent clock 29 24 28
LPTIM1 clock domain 0.8 0.4 0.7
IaE;I;‘\I/InZ independent clock 31 27 39
LPTIM2 clock domain 0.8 0.7 0.8

APB1 OPAMP 0.4 0.2 0.4

MA/MHZz

PWR 0.4 0.1 0.4
SPI2 1.8 1.6 1.6
SPI3 1.7 1.3 1.6
i(\)/\r/nPal\i/InH independent clock 19 16 19
SWPMI1 clock domain 0.9 0.7 0.8
TIM2 6.2 5.0 5.9
TIM6 1.0 0.6 0.9
TIM7 1.0 0.6 0.6
(lonSnéI;iIZ independent clock 4.1 36 38
USART?2 clock domain 1.3 0.9 1.1
;JOSQSIS independent clock 43 35 49
USART3 clock domain 1.5 1.1 1.3
WWDG 0.5 0.5 0.5
All APB1 on 454 35 47.8

APB2 | AHB to APB2(*) 1.0 0.9 0.9
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Table 66. ADC accuracy - limited test conditions 1(1(2)()

Sg:;- Parameter Conditions® Min | Typ | Max | Unit
Single Fast channel (max speed) | - 4 5
Total ended Slow channel (max speed)| - | 4 | 5
ET |unadjusted
error ) | Fast channel (max speed) | - | 3.5 | 4.5
Differential
Slow channel (max speed) | - | 3.5 | 4.5
Single Fast channel (max speed) | - 1125
o | Offset ended Slow channel (max speed) | - 1|25
error Fast channel (maxspeed) | - | 15| 25
Differential
Slow channel (max speed) | - 15|25
Single Fast channel (max speed) | - | 25 | 4.5
ended Slow channel (max speed) | - | 2.5 | 4.5
EG |Gain error LSB
Fast channel (max speed) | - | 25| 3.5
Differential
Slow channel (max speed) | - | 25| 3.5
Single Fast channel (max speed) | - 1115
Differential ended Slow channel (max speed) | - 1115
ED |linearity
error ADC clock frequency < Fast channel (max speed) | - 1 1.2
80 MHz Differential
7 Slow channel (max speed) | - 1 1.2
Sampling rate < 5.33 Msps,
Vppa = VREF+ =3V, Single Fast channel (max speed) | - 15| 25
Integral TA=25°C ended Slow channel (max speed) | - | 1.5 | 2.5
EL |linearity
error ] | Fast channel (max speed) | - 1 2
Differential
Slow channel (max speed) | - 1 2
Single Fast channel (max speed) | 10.410.5| -
Effective ended Slow channel (max speed) | 10.4 | 10.5| -
ENOB | number of bits
bits Fast channel (max speed) | 10.8 (10.9| -
Differential
Slow channel (max speed) | 10.810.9| -
Signal-to Single Fast channel (max speed) |64.4| 65 | -
noise and ended Slow channel (max speed) [64.4| 65 | -
SINAD | . )
distortion Fast channel (max speed) | 66.8 |67.4| -
ratio Differential
Slow channel (max speed) |66.8 |67.4| -
dB
Single Fast channel (max speed) | 65 | 66 -
SNR | Signakto- ended Slow channel (max speed) | 65 | 66 | -
noise ratio Fast channel (max speed) | 67 | 68 | -
Differential
Slow channel (max speed) | 67 | 68 -
136/200 DoclD028800 Rev 1 Kys
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Figure 31. Typical connection diagram using the ADC

VDDA
\% Sample and hold ADC converter
Ran'" R
AIN . AINx - ADC 12-bit

L

L
@

' LI
converter
@ Cparasitic Zg VT Ilkg ® CADC

==
=

MS33900V5

Refer to Table 64: ADC characteristics for the values of Ryn, Rapc @and Capc-

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the
pad capacitance (refer to Table 59: I/O static characteristics for the value of the pad capacitance). A high
Cparasitic value will downgrade conversion accuracy. To remedy this, fapc should be reduced.

3. Refer to Table 59: I/O static characteristics for the values of Ilkg.

General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 17: Power supply
scheme. The 10 nF capacitor should be ceramic (good quality) and it should be placed as
close as possible to the chip.

3
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Table 82. SPI characteristics(") (continued)

Symbol Parameter Conditions Min Typ Max Unit

Slave mode 2.7 < Vpp <3.6 V ) 125 135
Voltage Range 1
Slave mode 1.71 <Vpp <3.6 V

t - 12.5 24

YO pata output valid time | Voltage Range 1 ns
Slave mode 1.71 <Vpp <3.6 V
Voltage Range 2 ) 125 33

tymo) Master mode - 4.5 6

thso Slave mode 7 - -

(50) Data output hold time ns
thvo) Master mode 0 - -

1. Guaranteed by characterization results.

2. Maximum frequency in Slave transmitter mode is determined by the sum of t,so) and tg, ;) which has to fit into SCK low or
high phase preceding the SCK sampling edge. This value can be achieved when the § l]%gl communicates with a master
having tg, i) = 0 while Duty(SCK) = 50 %.

Figure 33. SPI timing diagram - slave mode and CPHA =0

NSS input \ /u
- Al
tSU(NSS) ! te(SCK) —— th(NSS) ~——»!|
I I y—= | "
5 [cPHA=0 . f .\ [ .\ /, \ I
2 |cPoL=0 . ! ' | # . .
= tw(SCKH) ' I 1
% |cPHA=0 | tuscKL) 1T > : h I :
o [cPoL=1 = . . . ! ' .
| 1 | 1 |
1 |I | - I| 1
! . oh tv(S0) -+¢— th (SO)—.<—>| > SCK) tdis(SO) ~e—
ta(so) —>; i ! tf(scK) X
| 1 | 1
MISO —( '\ MSB OUT X BIT6 OUT X LSB OUT )—
OUTPUT r . ' !
tsu(sl) —>.—:<I—
1
MOSI . o
NPUT X | MSBIN X BITT IN X LSBIN X
:<—th(SI) —>:
ai14134c
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Figure 41. SD default mode

> j—Tl_,—/_JL—
-tovD < tOHD

D, CMD
(output) X

ai14888

CAN (controller area network) interface

Refer to Section 6.3.14: I/O port characteristics for more details on the input/output alternate
function characteristics (CAN_TX and CAN_RX).

SWPMI characteristics
The Single Wire Protocol Master Interface (SWPMI) and the associated SWPMI_IO

transceiver are compliant with the ETSI TS 102 613 technical specification.

Table 88. SWPMI electrical characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
. SWP Class B
tswpsTART | SWPMI regulator startup time 2.7V $Vpp < 3,3V - - | 300 | ps
Vcore Voltage range 1 500 | - -
tsweBIT SWP bit duration ns
VcoRe Voltage range 2 620 | - -

DoclD028800 Rev 1
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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
/'
— |11
§76 0.5—»|l< g 50
(=] v —
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= =
— 03 =
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167 143_ = =
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(=] =
(== (=]
(=] (=]
(=] =
(=] =
(=] =
(== (=]
(=] (=]
= =
100 26
Y ; )
1 25
< 12.3 >
- 16.7 >
ai14906¢
1. Dimensions are expressed in millimeters.
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Device marking

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

location.
Figure 44. LQFP100 marking (package top view)
Product identification'" ey
<t-lsTM32Lu431L [~
\ Optional gate mark
VCTh A <+—— | Revision code
Date code
Y [Ww

&7 0
‘/ indentifier

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
samples to run qualification activity.

MSv40130V1

3
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Table 90. UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid array
package mechanical data (continued)

millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
F 0.700 0.750 0.800 0.0276 0.0295 0.0315
ddd - - 0.100 - - 0.0039
eee - - 0.150 - - 0.0059
fff - - 0.050 - - 0.0020

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

Figure 46. UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid

array

package recommended footprint
000000000000
000000000000
00000 00000
000 000
23°  °83
00 00 PP
000 000 sm
Q000 00
00000 00000
000000000000
000000000000

AOC2_FP_V1

Table 91. UFBGA100 recommended PCB design rules (0.5 mm pitch BGA)

Dimension Recommended values
Pitch 0.5
Dpad 0.280 mm
Dsm 0.370 mm typ. (depends on the soldermask

registration tolerance)

Stencil opening

0.280 mm

Stencil thickness

Between 0.100 mm and 0.125 mm

Device marking

The following figure gives an example of topside marking orientation versus ball A1 identifier

location.

3
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