STMicroelectronics - STM32L443RCI6 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M4

32-Bit Single-Core

80MHz

CANbus, I2C, IrDA, LINbus, MMC/SD, QSPI, SAI, SPI, SWPMI, UART/USART, USB
Brown-out Detect/Reset, DMA, LCD, PWM, WDT
52

256KB (256K x 8)

FLASH

64K x 8

1.71V ~ 3.6V

A/D 16x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-UFBGA

64-UFBGA (5x5)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm321443rci6

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32l443rci6-4386309
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

STM32L443CC STM32L443RC STM32L443VC Contents

6

3

Electrical characteristics ............... ... . i i i, 81
6.1 Parameter conditions . ... ... . ... 81
6.1.1 Minimum and maximumvalues . ............... ... ... .. ... .. 81
6.1.2 Typical values .. ... ... 81
6.1.3 Typical CUIVES . . . e 81
6.1.4 Loading capacitor . ............ .. e 81
6.1.5 Pininputvoltage ....... ... .. . . . . e 81
6.1.6 Power supply scheme . ........ ... ... ... . . ... .. ... 82
6.1.7 Current consumption measurement ............. ... ... ....... 83
6.2 Absolute maximumratings . ... ... 83
6.3 Operatingconditions ........... . ... 85
6.3.1 General operatingconditions .. .......... ... . ... ... ... . . . 85
6.3.2 Operating conditions at power-up / power-down . ................. 86
6.3.3 Embedded reset and power control block characteristics ........... 86
6.3.4 Embedded voltage reference . .. ...... ... . . L 89
6.3.5 Supply current characteristics ................. ... ... .. .. .. ... 91
6.3.6 Wakeup time from low-power modes and voltage scaling
transition times . . . ... ... 111
6.3.7 External clock source characteristics . . ........................ 114
6.3.8 Internal clock source characteristics .......................... 119
6.3.9 PLL characteristics ........ ... ... .. . . . 126
6.3.10  Flash memory characteristics ................ ... .. ... . ..... 127
6.3.11 EMCcharacteristics . . ........... i 128
6.3.12  Electrical sensitivity characteristics . ............... ... ... ..... 129
6.3.13  1/O current injection characteristics ........................... 130
6.3.14 |/O portcharacteristics .. ........... ... ... . ... .. ... ... . . .. 131
6.3.15 NRST pin characteristics .......... ... .. .. ... . . .. 137
6.3.16  Analog switches booster ........... ... .. ... .. .. . . .. . ... 138
6.3.17  Analog-to-Digital converter characteristics ..................... 139
6.3.18 Digital-to-Analog converter characteristics ..................... 152
6.3.19  Voltage reference buffer characteristics . . . ..................... 156
6.3.20 Comparator characteristics .............. .. ... .. ... . . ... 158
6.3.21  Operational amplifiers characteristics ......................... 159
6.3.22 Temperature sensor characteristics . .. ............ ... ... .. .... 162
6.3.23  Vpgar monitoring characteristics .. ............. ... ... ... ... ... 162
6.3.24 LCD controller characteristics ............ ... .. .. ... .. ..... 163
6.3.25 Timercharacteristics ......... ... ... 164
DoclD028739 Rev 2 5/207




STM32L443CC STM32L443RC STM32L443VC List of tables

List of tables

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Table 10.
Table 11.
Table 12.
Table 13.
Table 14.
Table 15.
Table 16.
Table 17.
Table 18.
Table 19.
Table 20.
Table 21.
Table 22.
Table 23.
Table 24.

Table 25.

Table 26.

Table 27.

Table 28.

Table 29.

Table 30.
Table 31.
Table 32.
Table 33.
Table 34.
Table 35.
Table 36.
Table 37.
Table 38.
Table 39.
Table 40.
Table 41.
Table 42.

S74

STM32L443xx family device features and peripheralcounts. .. .................... 14
Access status versus readout protection level and executionmodes. . ............... 18
Functionalities depending on the workingmode. . . ........... ... ... ... ... ....... 24
STM32L443xx peripherals interconnectmatrix .............. .. ... ... .. .. ..... 27
DMA implementation . . ....... .. . . . . 32
Temperature sensor calibration values. . .. ........ .. ... ... .. .. . . . . . 35
Internal voltage reference calibrationvalues . ............... ... ... ............. 35
Timer feature CoOmMPariSON. . .. ... .. i e e 39
[2C implementation. . . . ... ... . e 43
STM32L443xx USART/LPUART features .. .......... it 44
SAlImplementation. . . ... .. . e 47
Legend/abbreviations used in the pinouttable.................... ... ... ........ 55
STM32L443xx pin definitions . . . ... ... . 55
Alternate function AFO to AF7 (for AF8to AF15see Table 15) . .................... 66
Alternate function AF8 to AF15 (for AFOto AF7see Table 14) .. ................... 71
STM32L443xx memory map and peripheral register boundary addresses ............ 78
Voltage characteristics . . .. ... ... 83
Current characteristics . .. ... ... . e 84
Thermal characteristics. . . ... ... . e 84
General operating conditions . . ... . ... 85
Operating conditions at power-up / power-down .. ..............c..0 i, 86
Embedded reset and power control block characteristics. .. ....................... 87
Embedded internal voltage reference. .. ........ ... . . .. . 89
Current consumption in Run and Low-power run modes, code with data processing
running from Flash, ART enable (Cache ON Prefetch OFF) ....................... 92
Current consumption in Run and Low-power run modes, code with data processing
running from Flash, ART disable .. ....... ... ... ... . . . . . . . .. 93
Current consumption in Run and Low-power run modes, code with data processing
running from SRAM . ... 94
Typical current consumption in Run and Low-power run modes, with different codes
running from Flash, ART enable (Cache ON Prefetch OFF) ....................... 95
Typical current consumption in Run and Low-power run modes, with different codes
running from Flash, ART disable .. ...... ... ... .. .. . . . . . . . .. 96
Typical current consumption in Run and Low-power run modes, with different codes
running from SRAM . . ... 96
Current consumption in Sleep and Low-power sleep modes, FlashON .............. 97
Current consumption in Low-power sleep modes, Flash in power-down .. ............ 98
Current consumptioninStop2mode. . ......... ... . . . . 98
Current consumptioninStop 1Tmode. . ......... ... ... . . . . i 101
Current consumption in Stop 0. . .. ... ... 103
Current consumptionin Standby mode . ....... ... ... . . ... . 104
Current consumption in Shutdownmode .. ......... ... ... . ... ... ... .. . ... ... 105
Current consumption in VBAT mode . ... e 107
Peripheral current consumption . . ... ... ... . . 109
Low-power mode wakeup timings . ......... ... . 112
Regulator modes transitiontimes . .. ... ... .. . . . . 113
Wakeup time using USART/LPUART . . . .. ... . e e 113
High-speed external user clock characteristics. . . ............ ... ... ... ......... 114
DoclD028739 Rev 2 7/207




List of tables STM32L443CC STM32L443RC STM32L443VC

Table 43.
Table 44.
Table 45.
Table 46.
Table 47.
Table 48.
Table 49.
Table 50.
Table 51.
Table 52.
Table 53.
Table 54.
Table 55.
Table 56.
Table 57.
Table 58.
Table 59.
Table 60.
Table 61.
Table 62.
Table 63.
Table 64.
Table 65.
Table 66.
Table 67.
Table 68.
Table 69.
Table 70.
Table 71.
Table 72.
Table 73.
Table 74.
Table 75.
Table 76.
Table 77.
Table 78.
Table 79.
Table 80.
Table 81.
Table 82.
Table 83.
Table 84.
Table 85.
Table 86.
Table 87.
Table 88.
Table 89.
Table 90.

Table 91.

Table 92.

8/207

Low-speed external user clock characteristics . . . .............. ... ... ......... 115
HSE oscillator characteristics . . . .. ... ... . . e 116
LSE oscillator characteristics (figg =32.768 kHz) ... ... ... ... ... ... ... ... ... ... 117
HSI16 oscillator characteristics. . .. ... ... ... .. . . 119
MSI oscillator characteristics . . .. ... ... . . . 121
HSI48 oscillator characteristics. . .. ... ... ... .. . 124
LSl oscillator characteristics . . .. ... ... .. . . .. 125
PLL, PLLSAI1 characteristics . . . . . ... ... 126
Flash memory characteristics. . . ... . ... .. 127
Flash memory endurance and dataretention. .. ......... ... ... .. ... .. ... .... 127
EMS characteristics . . ........ .. .. e 128
EMI characteristics . . . .. ... .. . 129
ESD absolute maximum ratings . . . ... ... 129
Electrical sensitivities . . . ... .. . . . . 130
I/O current injection susceptibility . . ... ... 130
I/O static characteristics . . . ... ... . . 131
Output voltage characteristics .. ... .. .. 134
/O AC characteristiCs. . . . . ... ... 135
NRST pin characteristics . ... ... . . 137
Analog switches booster characteristics. . .. ......... .. .. . . 138
ADC characteristics . ...... ... .. . . 139
Maximum ADC RAIN . . .. 141
ADC accuracy - limited test conditions 1 .. ... ... . . 143
ADC accuracy - limited test conditions 2 . ... ... ... 145
ADC accuracy - limited test conditions 3 ... ... ... . 147
ADC accuracy - limited test conditions 4 . ... ... ... . 149
DAC characteristics ... ... .. . 152
DAC @CCUFACY . . . . vttt e e e e e e e e e e e 154
VREFBUF characteristics. . .. ... ... . . . e 156
COMP characteristiCs . . . . .. ... e 158
OPAMP characteristics . . . ........ . e 159
TS characteristics . . .. ... ... 162
VgaT monitoring characteristics .. .......... ... ... ... . 162
VgaT charging characteristics. . .. .......... .. ... .. .. .. . . 162
LCD controller characteristics. . . . ... . . . . 163
TIMx characteristics . .. ........ .. . . e 164
IWDG min/max timeout period at 32 kHz (LSI). ... .. ... ... 164
WWDG min/max timeout value at 80 MHz (PCLK). .. ... ... .. ... ... .. 165
I2C analog filter characteristics. . . ... ... .. 165
SPlcharacteristics . ......... ... . . e 166
Quad SPI characteristicsin SDRmode . ............. ... . . . . 169
QUADSPI characteristicsin DDRmode. . .......... .. ... . . .. 170
SAlcharacteristics . ......... . .. e 172
SD / MMC dynamic characteristics, VDD=2.7Vt0 3.6 V... ...... ... ... ... ...... 174
eMMC dynamic characteristics, VDD =1.71Vto 1.9V . ... .. ... .. ... ... ...... 175
USB electrical characteristics . . . ... ... . .. . 177
SWPMI electrical characteristics . .......... ... .. . . . . . . 177
LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package

mechanical data . .. ........ . ... . 178
UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid array

package mechanical data. . . ... ... .. . e 181
UFBGA100 recommended PCB design rules (0.5 mm pitchBGA) ................. 182

DoclD028739 Rev 2 ‘Yl




List of figures STM32L443CC STM32L443RC STM32L443VC

List of figures

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.

Figure 43.
Figure 44.

Figure 45.

10/207

STM32L443xx block diagram . . .. ... ... . e 16
Power sUupply OVeIVIEW . . . . .. 21
CloCK IrEe . . o 31
Voltage reference buffer. . ... .. . . e 36
STM32L443Vx LQFP100 pinout™ . ... .. 51
STM32L443Vx UFBGA100 ballout™ . .. ... ... .. ... ... 52
STM32L443Rx LQFP64 pinoutt) . ... 52
STM32L443Rx UFBGAB4 ballout) . . ... ... . .. ... .. 53
STM32L443Rx WLCSP64 pinoutt) . ... 53
STM32L443Cx WLCSP49 pinoutt) . ... 53
STM32L443Cx LQFP48 pinoutt) . . ... 54
STM32L443Cx UFQFPN48 pinout™ .. ... ... . 54
STMB32LA443XX MEMOTY MAP. . &« vt ettt e et e e et e e e e e e et e s 77
Pinloading conditions. . . . ... ... . . . 81
Pininputvoltage . . . ... ... 81
Power supply scheme. . . ... ... .. . . . 82
Current consumption measurementscheme ............ ... ... .. ... 83
VREFINT versus temperature . .. .......... .. . e 90
High-speed external clock source AC timingdiagram ........................... 114
Low-speed external clock source AC timing diagram. . .......................... 115
Typical application withan 8 MHz crystal . . . ......... ... ... . ... ... ... ........ 117
Typical application with a 32.768 kHz crystal . . ... ... ... ... ... ... ... ...... 118
HSI16 frequency versus temperature. . . ... i 120
Typical current consumption versus MSI frequency. ............................ 124
HSI48 frequency versus temperature. . . ... 125
I/Oinput characteristics ......... ... ... . . . 132
I/0 AC characteristics definitiont") .. ... ... 137
Recommended NRST pin protection . ....... ... ... .. ... . . . . .. 138
ADC accuracy characteristics. . . ........ .. 151
Typical connection diagram usingthe ADC . ... ... ... ... ... . . . .. i, 151
12-bit buffered / non-buffered DAC. . . . .. ... . . 154
SPI timing diagram - slave mode and CPHA =0 . ........ ... ... ... .. .. ... ...... 167
SPI timing diagram - slave mode and CPHA =1 . ... ... .. ... ... . ... ...... 168
SPItiming diagram -mastermode . . . ... . . .. 168
Quad SPI timing diagram-SDRmode. . . ........ ... .. . 171
Quad SPI timing diagram -DDR mMode. . . .. .. ... e 171
SAl master timing waveforms. . ... .. . .. 173
SAl slave timingwaveforms .. ... ... .. . . . . 174
SDIO high-speed mode . ... ... .. . 175
SDdefault mode. . . ... . 176
LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline . ............. 178
LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat

recommended footprint. . . .. ... .. . 180
LQFP100 marking (package top View) . . . . ... ..ot 180
UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid array

package outline. . .. ... ... ... 181
UFBGA100 - 100-ball, 7 x 7 mm, 0.50 mm pitch, ultra fine pitch ball grid array

package recommended footprint .. ....... ... ... 182

DoclD028739 Rev 2 ‘Yl
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Table 4. STM32L443xx peripherals interconnect matrix (continued)

c| 8| «
2| 2 o
ol 5| 0| 2| ~
AR
Interconnect source Inter(:‘onr]ect Interconnect action 5 ® % 2 - g
destination Xl pl al ooz
0 | a (/2]
2l 3| 8
S| 3| &
aull B
TIMx External trigger Y|IY|[Y|Y]|-]|-
LPTIMERX External trigger Y|Y|Y|Y|Y (\1()
GPIO
ADCx
DACK Conversion external trigger Y[Y|Y|Y]|-]|-
1. LPTIM1 only.
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Pinouts and pin description

Table 13. STM32L443xx pin definitions (continued)

Pin Number

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

PE10

110

TIM1_CH2N,
TSC_G5_|01,
QUADSPI_CLK,
SAI1_MCLK_B,
EVENTOUT

42

M9

PE11

I/0

FT

TIM1_CH2, TSC_G5_102,
QUADSPI_BK1_NCS,
EVENTOUT

43

L9

PE12

110

FT

TIM1_CH3N, SPI1_NSS,
TSC_G5_103,
QUADSPI_BK1_100,
EVENTOUT

44

M10

PE13

I/0

FT

TIM1_CH3, SPI1_SCK,
TSC_G5_104,
QUADSPI_BK1_I01,
EVENTOUT

45

M11

PE14

I/0

FT

TIM1_CH4, TIM1_BKIN2,
TIM1_BKIN2_COMP2,
SPI1_MISO,
QUADSPI_BK1_102,
EVENTOUT

46

M12

PE15

I/0

FT

TIM1_BKIN,
TIM1_BKIN_COMP1,
SPI1_MOSI,
QUADSPI_BK1_103,
EVENTOUT

21

21

E3

H4

29

G7

47

L10

PB10

110

FT_fl

TIM2_CH3, 12C2_SCL,
SPI2_SCK, USART3_TX,
LPUART1_RX,
TSC_SYNC,
QUADSPI_CLK,
LCD_SEG10,
COMP1_OUT,
SAI1_SCK_A, EVENTOUT

22

22

F2

H3

30

H7

48

L11

PB11

110

FT_fl

TIM2_CH4, 12C2_SDA,
USART3_RX,
LPUART1_TX,

QUADSPI_BK1_NCS,
LCD_SEG11,
COMP2_OUT,

EVENTOUT

23

G2

H2

31

D6

49

F12

VSS

24

G1

H1

32

E6

50

G12

VDD

3
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6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

3

Electrical characteristics

Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

Minimum and maximum values

Unless otherwise specified, the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean +30).

Typical values

Unless otherwise specified, typical data are based on T =25 °C, Vpp = Vppa =3 V. They
are given only as design guidelines and are not tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean 1+20).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 14.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 15.

Figure 14. Pin loading conditions Figure 15. Pin input voltage
MCU pin MCU pin
C=50pF
MS19210v1 MS19211V1
DoclD028739 Rev 2 81/207
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Table 22. Embedded reset and power control block characteristics (continued)

Symbol Parameter Conditions(¥ |  Min Typ | Max | Unit
Vppa peripheral voltage Rising edge 1.61 1.65 1.69
Vevms o v
monitoring Falling edge 1.6 164 | 1.68
Vppa Peripheral voltage Rising edge 1.78 1.82 1.86
Vevma A v
monitoring Falling edge 1.77 1.81 1.85
Viyst pvmz | PYM3 hysteresis - - 10 - mV
Viyst pvma | PYM4 hysteresis - - 10 - mV
oo ((F;\)/M” PVM1 consumption from Vpp - - 0.2 - pA
oo PVM3 and PVM4
(PVM3/PVM4) ’ - - 2 - pA
) consumption from Vpp

Continuous mode means Run/Sleep modes, or temperature sensor enable in Low-power run/Low-power

sleep modes.

Guaranteed by design.

BORO is enabled in all modes (except shutdown) and its consumption is therefore included in the supply
current characteristics tables.
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6.3.5 Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, I/O pin loading, device software configuration,
operating frequencies, I/O pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 17: Current consumption
measurement scheme.

Typical and maximum current consumption

The MCU is placed under the following conditions:
e Alll/O pins are in analog input mode
e All peripherals are disabled except when explicitly mentioned

e The Flash memory access time is adjusted with the minimum wait states number,
depending on the fyc k frequency (refer to the table “Number of wait states according
to CPU clock (HCLK) frequency” available in the RM0394 reference manual).

e  When the peripherals are enabled fpc| k = fHoLk
The parameters given in Table 24 to Table 37 are derived from tests performed under

ambient temperature and supply voltage conditions summarized in Table 20: General
operating conditions.

3
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Table 24. Current consumption in Run and Low-power run modes, code with data processing

running from Flash, ART enable (Cache ON Prefetch OFF)

Conditions TYP max(
Symbol | Parameter Unit
- Voltage | ¢ . . | 25°C [55°C | 85°C |105°C|125°C| 25°C | 55°C | 85°C |105 °C |125°C
scaling
26 MHz | 2.37 | 238 | 244 | 252 | 266 | 27 27 2.8 29 3.2
16MHz | 15 | 152 | 157 | 164 | 1.79 | 1.7 1.7 1.8 2.0 2.3
8MHz | 0.81 | 082 | 087 | 094 | 1.08 | 0.9 0.9 1.0 1.2 15
Range2| 4MHz | 0.46 | 047 | 052 | 059 | 0.73 | 05 0.6 0.6 0.8 1.1
2MHz | 029 | 03 | 034 | 041 | 055 | 0.3 0.4 0.4 0.6 0.9
fholk = fhse up to 1MHz | 02 | 021 | 025 | 032 | 046 | 0.2 0.3 0.3 0.5 0.8
48MHz included,
Supply bypass mode 100kHz | 0.12 | 0.13 | 0.17 | 024 | 038 | 0.1 0.2 0.2 0.4 0.7
Ipp(Run) | currentin mA
Run mode | PLL ON above 80MHz | 853 | 856 | 864 | 874 | 892 | 95 | 96 | 97 | 99 | 103
48 MHz all
64MHz | 6.86 | 69 | 697 | 706 | 723 | 7.7 77 7.8 8.0 8.3
Range 1|48 MHz | 513 | 516 | 523 | 532 | 549 | 58 5.8 6.0 6.1 6.5
32MHz | 3.46 | 348 | 355 | 364 | 3.8 3.9 4.0 4.1 4.2 46
24MHz | 263 | 264 | 271 | 279 | 296 | 3.0 3.0 3.1 3.3 3.6
16MHz | 1.8 | 181 | 187 | 196 | 212 | 20 2.1 22 2.3 27
2MHz | 211 | 230 | 280 | 355 | 506 | 273.8 | 301.1 | 360.4 | 502.7 | 815.9
Supply
Ipp(LPRun) currentin |fucik = fusi 1MHz | 17 | 134 | 179 | 254 | 404 | 154.7 | 184.6 | 249.6 | 398.4 | 712.4 A
'-OW-POVC‘;GV all peripherals disable 400kHz | 58.5 | 704 | 116 | 189 | 338 | 802 | 1115 | 179.7 | 330.8 | 643.4
run mode
100kHz| 30 |411 | 852 | 159 | 308 | 465 | 76.6 | 147.1 | 299.1 | 611.2

1.

Guaranteed by characterization results, unless otherwise specified.

soljsLIajorRIRYD |BOLI}O3|T
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Table 32. Current consumption in Stop 2 mode (continued)

Conditions TYP MAX(1)
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] 1.3 [ 282 ] 9.02 | 201 | 436 | 25 6.2 | 216 | 51.3 | 116.3
RTC clocked by LSI, |24V | 139 | 295 | 924 | 205 | 446 | 28 64 | 223 | 528 | 120.0
LCD disabled 3V | 15 [ 311 ] 955 | 211 | 458 | 3.0 6.8 23.0 | 545 | 123.8
36V | 176 | 342 | 101 | 221 | 478 | 33 72 | 241 | 56.7 | 1287
1.8V | 141 [ 296 | 913 | 201 | 433 | 28 64 | 221 | 520 | 117.6
24V | 149 | 308 | 935 | 205 | 442 | 3.0 6.7 | 228 | 535 | 121.2
RTC clocked by LS,
LCD enabled® 3V | 161 | 325| 941 | 205 | 456 | 3.2 7.1 235 | 552 | 125.1
Ipp(Stop 2| SUPPIy currentin 36V| 191 | 363 | 103 | 223 | 481 | 35 | 75 | 246 | 575 13(’%0
with RTC) Stop 2 mode, HA
RTC enabled 1.8V| 136 | 29 9.1 201 | 437 - - - - -
RTC clocked by LSE 54 148 | 3.09 | 944 | 208 | 45 - - - - -
bypassed at
32768Hz,LCD disabled | 3V | 1.83 | 367 | 104 | 223 | 47.3 - - - - -
36V | 358 | 617 | 139 | 26.6 53 - - - - -
RTC clocked by LSE 1.8V | 128 | 2.81 | 913 | 208 - - - - - -
quartz®) 24V | 139 | 293 | 934 | 213 - - - - - -
in low drive mode, 3V | 159 | 31 964 | 21.8 - - - - - -
LCD disabled 36V | 186 | 345 | 102 | 228 | - - - - - -
Wakeup clock is
MSI = 48 MHz,
voltage Range 1. 3V | 185 ) ) B ) ) B ) B )
See ).
Supply current | Wakeup clock is
Ipp(wakeup | during wakeup | MSI =4 MHz, i i ) i i ) i ) i
from Stop2) |from Stop 2 voltage Range 2. 3V 182 mA
mode See ).
Wakeup clock is
HSI16 = 16 MHz,
voltage Range 1. 3V | 1.54 ) ) B ) ) B ) B )
See ).

IAEVVYIZEINLS DUEVYIZEINLS DIEVYIZENLS
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Table 37. Current consumption in VBAT mode

Conditions TYP max("
Symbol Parameter Unit
- Vgar | 25°C |55°C| 85°C |105°C|125°C| 25°C | 55°C | 85°C |105°C | 125°C
1.8V 2 12 66 193 540 5 30 165 482 | 1350
, 24V 1 12 73 217 600 6 30 182 542 | 1500
RTC disabled
3V 5 16 92 266 731 12.5 40 230 665 | 1928
36V 6 30 161 459 | 1269 | 15 75 402 | 1147 | 3173
1.8V | 154 | 175 | 247 430 - - - - - -
. | RTC enabled and
Backup domain 24V 228 246 335 542 - - - - - -
Ipp(VBAT) clocked by LSE nA
supply current | csed at 32768 Hz | 3V | 316 | 340 | 459 | 714 - - - - - -
36V | 419 | 462 | 684 | 1140 - - - - - -
18V | 256 | 297 | 385 558 823 - - - - -
RTC enabled and 24V | 345 | 381 | 477 | 673 | 906 - - - - -
clocked by LSE
quartz® 3V 455 | 495 | 603 836 | 1085 - - - - -
36V | 591 | 642 | 824 | 1207 | 1733 - - - - -

1. Guaranteed by characterization results, unless otherwise specified.
2. Based on characterization done with a 32.768 kHz crystal (MC306-G-06Q-32.768, manufacturer JFVNY) with two 6.8 pF loading capacitors.
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Electrical characteristics STM32L443CC STM32L443RC STM32L443VC

1. Guaranteed by design.

2. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for
ST microcontrollers”.

3. tsy(sk) is the startup time measured from the moment it is enabled (by software) to a stabilized 32.768 kHz oscillation is
reached. This value is measured for a standard crystal and it can vary significantly with the crystal manufacturer

Note: For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 22. Typical application with a 32.768 kHz crystal

Resonator with integrated
capacitors

I :l 0SC32_IN E fLse
I ' Drive

: 32.768 kHz
1 = i resonator programmable

amplifier

0SC32_0UT

MS30253V2

Note: An external resistor is not required between OSC32_IN and OSC32_OUT and it is forbidden
to add one.
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Electrical characteristics STM32L443CC STM32L443RC STM32L443VC

6.3.9 PLL characteristics

The parameters given in Table 50 are derived from tests performed under temperature and
Vpp supply voltage conditions summarized in Table 20: General operating conditions.

Table 50. PLL, PLLSAI1 characteristics(!

Symbol Parameter Conditions Min | Typ | Max | Unit
PLL input clock® - 4 - 16 | MHz
feLL N ,
PLL input clock duty cycle - 45 - 55 %
; BLL multio| lock P Voltage scaling Range 1 3.0968 | - 80 MH
multiplier output cloc z
PLLP_OUT Voltage scaling Range 2 3.0968 - 26
Voltage scaling Range 1 12 - 80
foLL q out | PLL multiplier output clock Q MHz
- Voltage scaling Range 2 12 - 26
Voltage scaling Range 1 12 - 80
foLL R out | PLL multiplier output clock R MHz
- Voltage scaling Range 2 12 - 26
‘ PLLVCO Voltage scaling Range 1 96 - 344 MH
V T output z
co_ou Voltage scaling Range 2 96 - 128
tLock PLL lock time - - 15 40 us
RMS cycle-to-cycle jitter - 40 -
Jitter System clock 80 MHz tps
RMS period jitter - 30 -
VCO freq = 96 MHz - 200 | 260
Iop(PLL) \P/"L(ﬁ’)ower consumption on VCO freq = 192 MHz - | 300 | 380 | pA
DD
VCO freq = 344 MHz - 520 | 650

1. Guaranteed by design.

2. Take care of using the appropriate division factor M to obtain the specified PLL input clock values. The M factor is shared
between the 2 PLLs.
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Electrical characteristics

Table 60. 1/0 AC characteristics(1(2)

Speed | Symbol Parameter Conditions Min Max Unit
C=50 pF, 1.62 V=Vpppx=2.7 V - 1
C=50 pF, 1.08 V<Vppoxs1.62 V - 0.1
Fmax | Maximum frequency MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 10
00 C=10 pF, 1.08 V=Vpp oxs1.62 V - 0.1
C=50 pF, 1.62 V=Vpppx=2.7 V - 52
C=50 pF, 1.08 V=V <1.62V - 140
Tr/Tf | Output rise and fall time DDIOx ns
C=10 pF, 2.7 V<Vpp0x<3.6 V - 17
C=10 pF, 1.08 V<Vpp ox=1.62 V - 110
C=50 pF, 1.62 V=Vpppx=2.7 V - 10
C=50 pF, 1.08 V=V <1.62V - 1
Fmax | Maximum frequency DDIOx MHz
C=10 pF, 2.7 V<Vpp0x<3.6 V - 50
o C=10 pF, 1.08 V<Vpp ox=1.62 V - 1
C=50 pF, 1.62 V=Vpppx=2.7 V - 16
C=50 pF, 1.08 V=V <1.62V - 40
Tr/Tf | Output rise and fall time DDIOx ns
C=10 pF, 2.7 V<Vpp0x<3.6 V - 4.5
C=10 pF, 1.08 V<Vpp ox=1.62 V - 21
oc ev
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Electrical characteristics

6.3.17 Analog-to-Digital converter characteristics
Unless otherwise specified, the parameters given in Table 63 are preliminary values derived
from tests performed under ambient temperature, fpc k frequency and Vppa supply voltage
conditions summarized in Table 20: General operating conditions.
Note: It is recommended to perform a calibration after each power-up.
Table 63. ADC characteristics(!) ()
Symbol Parameter Conditions Min Typ Max Unit
Vppa Analog supply voltage - 1.62 - 3.6 \%
Vppa 22V 2 - Vbpa v
VREF+ Positive reference voltage
Vbpa <2V Vbpa v
Negative reference
VREF- voltage - Vssa \
Range 1 - - 80
fapc ADC clock frequency MHz
Range 2 - - 26
Resolution = 12 bits - - 5.33
Sampling rate for FAST Resolution = 10 bits - - 6.15
channels Resolution = 8 bits - - 7.27
Resolution = 6 bits - - 8.88
fs Msps
Resolution = 12 bits - - 4.21
Sampling rate for SLOW Resolution = 10 bits - - 4.71
channels Resolution = 8 bits - - 5.33
Resolution = 6 bits - - 6.15
fapc =80 MHz - - 5.33 MHz
frriG External trigger frequency | Resolution = 12 bits
Resolution = 12 bits - - 15 1/fapc
(VRep+* (Vers+ (Vrep++
VeMin Input common mode Differential mode VRer-)2 |, REF)72 VRer.)/2 \Y
-0.18 | "REF- +0.18
3) Conversion voltage ) }
VAN range(2) 0 VREF+ v
RAIN External input impedance - - - 50 kQ
Internal sample and hold
Canc capacitor ) ) 5 ) pF
. conversion
tsTAB Power-up time - 1 cycle
fADC =80 MHz 1.45 us
tcaL Calibration time
- 116 1fapc
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6.3.20 Comparator characteristics
Table 72. COMP characteristics(?)
Symbol Parameter Conditions Min | Typ | Max | Unit
Vppa Analog supply voltage - 1.62 - 3.6
Comparator input voltage
Vin range - 0 - |Voba| V
Vgg® Scaler input voltage - VREFINT
Vsc Scaler offset voltage - - +5 10 mV
Scaler static consumption | BRG_EN=0 (bridge disable) - 200 | 300 nA
IppA(SCALER) | £ =%, P :
DDA BRG_EN=1 (bridge enable) - 0.8 1 MA
tsTaRT scaLER | Scaler startup time - - 100 | 200 us
High-speed | VDDA Z22.7V - - 5
mode < - -
Comparator startup time to Vopa<27V !
tsTART reach propagation delay Vopaz 2.7V - - 15 VS
ificati Medium mode
specification Voon < 2.7V i i 25
Ultra-low-power mode - - 40
High-speed | VbDAZ2.7V - 55 | 80 s
e Propagation delay with mode Vppa<2.7V - 65 | 100
P 100 mV overdrive Medium mode - | oss] 09
VG
Ultra-low-power mode - 4 7
Full common
Voffset Comparator offset error mode range - - 5 +20 mV
No hysteresis - 0 -
Low hysteresis - 8 -
Vhys Comparator hysteresis mV
Medium hysteresis - 15 -
High hysteresis - 27 -
Static - 400 | 600
Ultra-low- With 50 kHz nA
power mode | 1100 mV overdrive - 1200 -
square signal
Static - 5 7
Iopa(COMP) Comparator consumption Medium mode | With 50 kHz
from Vppa +100 mV overdrive - 6 -
square signal
MA
Static - 70 100
High-speed | with 50 kHz
mode +100 mV overdrive - 75 -
square signal

1. Guaranteed by design, unless otherwise specified.
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Device marking

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

Figure 55. WLCSP64 marking (package top view)

Pin 1 identifier ——»O

L4u43RCE

\

Product identification(1)

Y ww A [« Revision code
%I’—)
Date code

MSv40134V1

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.
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Table 100. LQFP48 - 48-pin, 7 x 7 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
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

0.090 - 0.200 0.0035 - 0.0079

D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 5.500 - - 0.2165 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.500 - - 0.2165 -

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° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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7.9.2

Note:

3

Selecting the product temperature range

When ordering the microcontroller, the temperature range is specified in the ordering
information scheme shown in Section 8: Part numbering.

Each temperature range suffix corresponds to a specific guaranteed ambient temperature at
maximum dissipation and, to a specific maximum junction temperature.

As applications do not commonly use the STM32L443xx at maximum dissipation, it is useful
to calculate the exact power consumption and junction temperature to determine which
temperature range will be best suited to the application.

The following examples show how to calculate the temperature range needed for a given
application.

Example 1: High-performance application

Assuming the following application conditions:

Maximum ambient temperature Tp,4x = 82 °C (measured according to JESD51-2),
IpDmax = 50 MA, Vpp = 3.5V, maximum 20 |/Os used at the same time in output at low
level with I, =8 mA, Vo = 0.4 V and maximum 8 I/Os used at the same time in output
at low level with 1. =20 mA, Vo = 1.3V

PINTmax = 50 mA x 3.5 V=175 mW

Piomax =20 X 8 MA x 0.4V + 8 x 20 mA x 1.3V = 272 mW
This gives: Piytmax = 175 mW and Pigmax = 272 mW:
Pbmax = 175 + 272 = 447 mW

Using the values obtained in Table 102 T .o« is calculated as follows:
— For LQFP64, 46 °C/W
Tymax = 82 °C + (46 °C/W x 447 mW) = 82 °C + 20.562 °C = 102.562 °C

This is within the range of the suffix 6 version parts (—40 < T; < 105 °C) see Section 8: Part
numbering.

In this case, parts must be ordered at least with the temperature range suffix 6 (see Part
numbering).

With this given Ppp,.x we can find the Ty, allowed for a given device temperature range
(order code suffix 6 or 7).

Suffix 6: Tamax = Tumax - (46°C/W x 447 mW) = 105-20.562 = 84.438 °C
SUFfiX 7: Tamax = Tumax - (46°C/W x 447 mW) = 125-20.562 = 104.438 °C

Example 2: High-temperature application

Using the same rules, it is possible to address applications that run at high ambient
temperatures with a low dissipation, as long as junction temperature T ; remains within the
specified range.
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