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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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systems. These microcontrollers are essentially compact
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memory, and programmable input/output peripherals.
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within electronic devices to control various functions,
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Description STM32L476xx

2 Description

The STM32L476xx devices are the ultra-low-power microcontrollers based on the high-
performance ARM® Cortex®-M4 32-bit RISC core operating at a frequency of up to 80 MHz.
The Cortex-M4 core features a Floating point unit (FPU) single precision which supports all
ARM single-precision data-processing instructions and data types. It also implements a full
set of DSP instructions and a memory protection unit (MPU) which enhances application
security.

The STM32L476xx devices embed high-speed memories (Flash memory up to 1 Mbyte, up
to 128 Kbyte of SRAM), a flexible external memory controller (FSMC) for static memories
(for devices with packages of 100 pins and more), a Quad SPI flash memories interface
(available on all packages) and an extensive range of enhanced 1/Os and peripherals
connected to two APB buses, two AHB buses and a 32-bit multi-AHB bus matrix.

The STM32L476xx devices embed several protection mechanisms for embedded Flash
memory and SRAM: readout protection, write protection, proprietary code readout
protection and Firewall.

The devices offer up to three fast 12-bit ADCs (5 Msps), two comparators, two operational
amplifiers, two DAC channels, an internal voltage reference buffer, a low-power RTC, two
general-purpose 32-bit timer, two 16-bit PWM timers dedicated to motor control, seven
general-purpose 16-bit timers, and two 16-bit low-power timers. The devices support four
digital filters for external sigma delta modulators (DFSDM).

In addition, up to 24 capacitive sensing channels are available. The devices also embed an
integrated LCD driver 8x40 or 4x44, with internal step-up converter.

They also feature standard and advanced communication interfaces.

e Three l2Cs

e Three SPIs

e Three USARTSs, two UARTs and one Low-Power UART.

e  Two SAls (Serial Audio Interfaces)

e One SDMMC

e One CAN

e One USB OTG full-speed

e  One SWPMI (Single Wire Protocol Master Interface)

The STM32L476xx operates in the -40 to +85 °C (+105 °C junction), -40 to +105 °C

(+125 °C junction) and -40 to +125 °C (+130 °C junction) temperature ranges from a 1.71 to

3.6 V power supply. A comprehensive set of power-saving modes allows the design of low-
power applications.

Some independent power supplies are supported: analog independent supply input for
ADC, DAC, OPAMPs and comparators, 3.3 V dedicated supply input for USB and up to 14
I/Os can be supplied independently down to 1.08V. A VBAT input allows to backup the RTC
and backup registers.

The STM32L476xx family offers six packages from 64-pin to 144-pin packages.

3
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Functional overview

STM32L476xx

Figure 2. Power supply overview
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3.9.2

Power supply supervisor

The device has an integrated ultra-low-power brown-out reset (BOR) active in all modes
except Shutdown and ensuring proper operation after power-on and during power down.
The device remains in reset mode when the monitored supply voltage Vpp is below a

specified threshold, without the need for an external reset circuit.

The lowest BOR level is 1.71V at power on, and other higher thresholds can be selected
through option bytes.The device features an embedded programmable voltage detector
(PVD) that monitors the Vpp power supply and compares it to the VPVD threshold. An
interrupt can be generated when Vpp drops below the VPVD threshold and/or when Vpp is
higher than the VPVD threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software.

In addition, the devices embeds a Peripheral Voltage Monitor which compares the
independent supply voltages Vppa, Vppuse: Vopio2 With a fixed threshold in order to ensure
that the peripheral is in its functional supply range.

20/232

DocID025976 Rev 4

3




Table 4. STM32L476 modes overview (continued)

ceelve

I/O configuration can be
floating, pull-up or puII-down(m

Mode Reg(t:l)ator CPU |[Flash| SRAM |Clocks DMA & Peripherals("’) Wakeup source Consumption(3) Wakeup time
LPR SRAM2 BOR, RTC, IWDG 0.35 pA w/o RTC
ON o 0.65 yJAw/ RTC
All other peripherals are Reset pin
LSE
Standby Pov(\g:fred Off LS powered off. 51/0s (WKUPx)(m) 14 us
OFF Powered - BOR, RTC, IWDG 0.12 yAw/o RTC
off 1/0 configuration can be 0.42 pA w/ RTC
floating, pull-up or pull-down
RTC
All other peripherals are Reset pin
Powered Powered (10) | 0.03 pAw/o RTC
Shutdown OFF off Off Off LSE powirid off. 51/0s (\éVTKCl:JPx) 0.33 pA w/ RTC 256 ys

N

¥ A9 9/6G20dl°0d
w

223 © N ok

= O

LPR means Main regulator is OFF and Low-power regulator is ON.

All peripherals can be active or clock gated to save power consumption.

Typical current at Vpp = 1.8 V, 25°C. Consumptions values provided running from SRAM, Flash memory Off, 80 MHz in Range 1, 26 MHz in Range 2, 2 MHz in
LPRun/LPSleep.

The Flash memory can be put in power-down and its clock can be gated off when executing from SRAM.

The SRAM1 and SRAM2 clocks can be gated on or off independently.
U(S)ART and LPUART reception is functional in Stop mode, and generates a wakeup interrupt on Start, address match or received frame event.

12C address detection is functional in Stop mode, and generates a wakeup interrupt in case of address match.

OTG_FS wakeup by resume from suspend and attach detection protocol event.

SWPMI1 wakeup by resume from suspend.
. The I/0Os with wakeup from Standby/Shutdown capability are: PAO, PC13, PE6, PA2, PC5.
. 1/Os can be configured with internal pull-up, pull-down or floating in Shutdown mode but the configuration is lost when exiting the Shutdown mode.

MBIAISAO [BUOI}OUN
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STM32L476xx Functional overview

3.31

3.32

3

Table 13. SAl implementation

SAl features(!) SAI1 SAI2
128, LSB or MSB-justified, PCM/DSP, TDM, AC’'97 X X
Mute mode X X
Stereo/Mono audio frame capability. X X
16 slots X X
Data size configurable: 8-, 10-, 16-, 20-, 24-, 32-bit X X
FIFO Size X (8 Word) X (8 Word)
SPDIF X X

1. X: supported

Single wire protocol master interface (SWPMI)

The Single wire protocol master interface (SWPMI) is the master interface corresponding to
the Contactless Frontend (CLF) defined in the ETSI TS 102 613 technical specification. The
main features are:

e full-duplex communication mode

e automatic SWP bus state management (active, suspend, resume)
e configurable bitrate up to 2 Mbit/s

e automatic SOF, EOF and CRC handling

SWPMI can be served by the DMA controller.

Controller area network (CAN)

The CAN is compliant with specifications 2.0A and B (active) with a bit rate up to 1 Mbit/s. It
can receive and transmit standard frames with 11-bit identifiers as well as extended frames
with 29-bit identifiers. It has three transmit mailboxes, two receive FIFOs with 3 stages and
14 scalable filter banks.

The CAN peripheral supports:

e  Supports CAN protocol version 2.0 A, B Active

e Bitrates up to 1 Mbit/s

DocID025976 Rev 4 51/232




Pinouts and pin description STM32L476xx

Table 15. STM32L476xxSTM32L476xx pin definitions (continued)

Pin Number Pin functions
~ Pin name g
</ 82223 (function after | © = s
S G 6|lz|S|x t < 2 » Alternate functions Additional
Elojlo|:|al & reset) 2 ® ° functions
gl | d|ag|w | g £ o) o
b O I - I T I T o = z
TSC_G8_I02, FMC_A9,
- - - - J9 | 55 PF15 1/0 FT - EVENTOUT -
TSC_G8_I03, FMC_A10,
- - - - H9 | 56 PGO 110 FT - EVENTOUT -
TSC_G8_104, FMC_A11,
- - - - G9 | 57 PG1 110 FT - EVENTOUT -
TIM1_ETR,
DFSDM_DATIN2,
- | - |E6| 38| M7 58 PE7 O | FT | | £uc s SAI1 SD B, -
EVENTOUT
TIM1_CH1N,
- - |F6| 39 | L7 | 59 PES8 110 FT - | DFSDM_CKIN2, FMC_D5, -
SAI1_SCK_B, EVENTOUT
TIM1_CH1,
DFSDM_CKOUT,
| -] -1]40| M8 60 PE9 O | FT | - | fve b6 SAl FS B, ;
EVENTOUT
-1 -1 -1Fe et VSS s - - - -
- -] -1c6]62 VDD s - - - -
TIM1_CH2N,
DFSDM_DATIN4,
TSC_G5 101,
- - - | M L8 | 63 PE10 110 FT - QUADSPI_CLK, FMC_D7, -
SAI_MCLK_B,
EVENTOUT
TIM1_CH2,
DFSDM_CKIN4,
- - - |42 | M9 | 64 PE11 110 FT - TSC_G5 102, -
QUADSPI_NCS, FMC_DS8,
EVENTOUT
TIM1_CH3N, SPI1_NSS,
DFSDM_DATINS,
- - - 143 | L9 | 65 PE12 1/0 FT - TSC_G5_103, -
QUADSPI_BK1_100,
FMC_D9, EVENTOUT
TIM1_CH3, SPI1_SCK,
DFSDM_CKINS,
- - - | 44 |M10| 66 PE13 1/0 FT - TSC_G5_104, -
QUADSPI_BK1_IO1,
FMC_D10, EVENTOUT
64/232 DoclD025976 Rev 4 ‘Yl
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Table 16. Alternate function AF0 to AF7 (for AF8 to AF15 see Table 17) (continued)

AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
Port TIMATIM2I | TIMATIMZ/ USART1/
SYS_AF TIMS/TIMS/ | TIM3/TIM4/ TIMS 12C112C2/12C3 | SPI/SPI2 | SPI3IDFSDM | USART2/
LPTIM1 TIM5 USART3
PGO ) ] - ) ) ] ] 3
PG - - - - - - - -
PG2 - - - - - SPI1_SCK - i
PG3 - - - - - SPI1_MISO - -
PG4 - - - - - SPI1_MOSI - -
PG5 - - - - - SPI1_NSS - -
PG6 - - - - 12C3_SMBA - - -
PG7 - - - - 12C3_SCL - - -
PG8 - - - - 12C3_SDA - - -
Port G
PGY ] ; - - ] ; SPI3_SCK | USART1_TX
PG10 - LPTIM1_IN1 - - - ; SPI3_MISO | USART1_RX
PG11 - LPTIM1_IN2 - - - - SPI3_MOSI | USART1_CTS
PG12 - LPTIM1_ETR - - ; ; SPI3_NSS USARSE—RTS—
PG13 i i - - 12C1_SDA ] ] USART1_CK
PG14 - - - - 12C1_SCL - - -
PG15 - LPTIM1_OUT - - 12C1_SMBA i i i
PHO - - - - - - - -
Port H
PH1 - i - - - i i i

XX9.y1ZENLS
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Table 17. Alternate function AF8 to AF15 (for AF0 to AF7 see Table 16) (continued)

AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
Port UART4, SDMMC1, COMP1, TIM2, TIM15,
UART5, | CAN1,TSC |OTG_FS, QUADSPI LCD COMP2, FMC, SAI, SAI2 | TIM16,TIM17, | EVENTOUT
LPUART1 SWPMI1 LPTIM2
PCO LPURA)F(m— ; ; LCD_SEG18 ; ; LPTIM2_IN1 | EVENTOUT
PC1 | LPUART1_TX - i LCD_SEG19 - i - EVENTOUT
PC2 i i ; LCD_SEG20 i i ] EVENTOUT
PC3 - - - LCD_VLCD - SAI1_SD_A | LPTIM2_ETR | EVENTOUT
PC4 i i ; LCD_SEG22 i - . EVENTOUT
PC5 - - - LCD_SEG23 - - i EVENTOUT
PC6 ; TSC_G4 101 ; LCD_SEG24 | SDMMC1_D6 SA'Z—X'CLK— ; EVENTOUT
pC7 ; TSC_G4_102 ; LCD_SEG25 | SDMMC1_D7 SA'Z—I';"CLK— ; EVENTOUT
PC8 - TSC_G4_103 ; LCD_SEG26 | SDMMCA1_DO i } EVENTOUT
PortC TIM8_BKIN2
PCY ; TSC_G4_I04 | OTG_FS_NOE | LCD_SEG27 | SDMMC1_D1 |SAI2_EXTCLK | 'C=SBNa | EvENTOUT
LCD_COM4/
PC10 | UART4 TX | TSC_G3_102 - LCD _SEG28/| SDMMC1._D2 | SAI2_SCK_B ; EVENTOUT
LCD_SEG40
LCD_COMS/
PC11 | UART4 RX | TSC_G3 103 ; LCD SEG29/| SDMMC1_D3 SAQ—E"CLK— ; EVENTOUT
LCD_SEG41
LCD_COMS/
PC12 | UART5 TX | TSC_G3_104 - LCD_SEG30/ | SDMMC1 CK | SAI2 SD_B - EVENTOUT
LCD_SEG42
PC13 i i ; ; i - ; EVENTOUT
PC14 - - - - i i - EVENTOUT
PC15 i i ; ; i - ; EVENTOUT

uonduosap uid pue sjnouid

XX9.V1ZEINLS



Memory mapping STM32L476xx

5 Memory mapping

Figure 10. STM32L476 memory map

OxFFFF FFFF O0xBFFF FFFF
™ Reserved
Csvrittf]XFPL'jM 0xA000 1400
7 Internal QUADSPI registers
Peripherals 0xA000 1000 _
FMC registers
0xE000 0000 0xA000 0000
Ox5FFF FFFF
6 Reserved
0x5006 0C00
AHB2
0x4800 0000
0xC000 0000 Reserved
0x4002 4400
FMC and AHB1
5 QUADSPI 0x4002 0000
registers Reserved
0x4001 6400
0xA000 0000 APB2
QUADSPI Flash 0x4001 0000
bank 0x4000 9800 Reserved
X
4 0x9000 0000 APB1
FMC bank 3 0x4000 0000
0x8000 0000 Ox1FFF FFFF Reserved
0x1FFF F810
FMC bank 1 & Option Bytes
3 bank 2 0x1FFF F800
Reserved
0x1FFF FO0O0
0x6000 0000 System memory
0x1FFF 8000
Reserved
O0x1FFF 7810
2 Options Bytes
0x1FFF 7800
Reserved
0x1FFF 7400
Peripherals OTP area
0x4000 0000 Ox1FFF 7000
System memory
1 0x1FFF 0000
Reserved
0x1000 8000
0x2000 0000 SRAM SRAM2
0x1000 0000
Reserved
0 CODE 0x0810 0000
Flash memory
0x0800 0000 e 7
eserve
0x0000 0000
0x0010 0000 Flash, system memory
or SRAM, depending on
I:I Reserved 0x0000 0000 BOOT configuration
MS34100V3
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STM32L476xx

Memory mapping

Table 18. STM32L476xx memory map and peripheral register boundary

addresses (continued)“)

Bus Boundary address (bs;tz:s) Peripheral
0x4000 9800 - 0x4000 FFFF 26 KB Reserved
0x4000 9400 - 0x4000 97FF 1 KB LPTIM2
0x4000 8C00 - 0x4000 93FF 2 KB Reserved
0x4000 8800 - 0x4000 8BFF 1 KB SWPMI1
0x4000 8400 - 0x4000 87FF 1 KB Reserved
0x4000 8000 - 0x4000 83FF 1 KB LPUART1
0x4000 7C00 - 0x4000 7FFF 1KB LPTIM1
0x4000 7800 - 0x4000 7BFF 1 KB OPAMP
0x4000 7400 - 0x4000 77FF 1 KB DAC
0x4000 7000 - 0x4000 73FF 1 KB PWR

APBT 0x4000 6800 - 0x4000 6FFF 1 KB Reserved
0x4000 6400 - 0x4000 67FF 1 KB CANT1
0x4000 6000 - 0x4000 63FF 1 KB Reserved
0x4000 5C00- 0x4000 5FFF 1 KB 12C3
0x4000 5800 - 0x4000 5BFF 1 KB [2C2
0x4000 5400 - 0x4000 57FF 1 KB 12C1
0x4000 5000 - 0x4000 53FF 1 KB UART5
0x4000 4C00 - 0x4000 4FFF 1KB UART4
0x4000 4800 - 0x4000 4BFF 1KB USART3
0x4000 4400 - 0x4000 47FF 1 KB USART2

3
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STM32L476xx Electrical characteristics

6

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 11.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 12.

Figure 11. Pin loading conditions Figure 12. Pin input voltage
MCU pin MCU pin
C=50pF
MS19210v1 MS19211V1
DoclD025976 Rev 4 93/232
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Table 35. Current consumption in Stop 1 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 | 659 | 247 | 927 | 208 | 437 16 62 | 232 | 520 | 1093
LCD 24V | 665 | 248 | 929 | 209 | 439 17 62 | 232 | 523 | 1098
) disabled
Supply current isable 3V | 665 | 249 | 93.3 | 210 | 442 17 62 | 233 | 525 | 1105
in Stop 1 36V | 6.70 | 251 | 93.8 | 212 | 447 17 63 | 235 | 530 | 1118
Ipp (Stop 1) mode HA
de, LCD 18V | 700 | 252 | 97.2 | 219 | 461 18 63 | 243 | 548 | 1153
RTC disabled enabled? | 24V | 7.14 | 254 | 975 | 220 | 463 | 18 | 64 | 244 | 550 | 1158
clocked by 3V | 724 | 257 | 97.7 | 221 465 18 64 244 | 553 | 1163
LSl 36V | 736 | 26.1 | 98.7 | 223 | 471 | 18 | 65 | 247 | 558 | 1178
18V | 6.88 | 25.0 | 93.1 | 209 | 439 17 63 | 233 | 523 | 1098
LCD 24V | 7.02 | 252 | 93.7 | 210 | 441 18 63 | 234 | 525 | 1103
disabled 3V | 712 | 254 | 942 | 212 | 444 18 64 | 236 | 530 | 1110
RTC clocked by 36V | 725 | 257 | 952 | 214 | 449 18 64 | 238 | 535 | 1123
LSI 18V | 701 | 2611 | 99.0 | 223 | 467 18 65 | 248 | 558 | 1168
LCD 24V | 714 | 263 | 996 | 225 | 470 18 66 | 249 | 563 | 1175
)
Supply current enabled 3V | 731 | 266 | 100.0| 226 | 474 18 67 250 | 565 | 1185
Ipp (Stop 1 |in stop 1 36V | 741 | 26.9 [102.0] 229 | 480 19 67 | 255 | 573 | 1200 A
with RTC) | mode, 1.8V | 691 | 252 | 934 | 210 440 17 63 234 | 525 | 1100 H
RTC enabled fSTE S}'/%‘;';ii:y LCD 24V | 704 | 253 | 942 | 211 | 443 | 18 | 63 | 236 | 528 | 1108
at 32768 Hz disabled 3V | 719 | 257 | 950 | 212 | 446 | 18 | 64 | 238 | 530 | 1115
36V | 797 | 260 | 96.1 | 215 | 451 20 65 | 240 | 538 | 1128
18V | 6.85 | 25.0 | 93.0 | 208.3 - 17 63 | 233 | 521 -
E;-IS ghzc:fg)?: LCD 24V | 694 | 251 | 932 | 2093 | - 17 | 63 | 233 | 523 | -
low drive mode | disabled 3V | 710 | 252 | 936 | 2103 | - 18 | 63 | 234 | 526 -
36V | 734 | 254 | 941 | 2123 - 18 64 | 235 | 531 -

XX9.y1ZENLS
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STM32L476xx

Electrical characteristics

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 18. Typical application with an 8 MHz crystal
Resonator with integrated
capacitors
. Cu
P 0SC_IN o
I I I: Bias |>
: * 8MHz controlled
_,_'-_.." = : resonator Re gain
g ‘ II i .
e AR Rex (D LrIOSC_OUT
CLZ
MS19876V1
1. Rgxt value depends on the crystal characteristics.
Low-speed external clock generated from a crystal resonator
The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal resonator
oscillator. All the information given in this paragraph are based on design simulation results
obtained with typical external components specified in Table 46. In the application, the
resonator and the load capacitors have to be placed as close as possible to the oscillator
pins in order to minimize output distortion and startup stabilization time. Refer to the crystal
resonator manufacturer for more details on the resonator characteristics (frequency,
package, accuracy).
Table 46. LSE oscillator characteristics (f_sg = 32.768 kHz)(")
Symbol Parameter Conditions®? Min | Typ | Max | Unit
LSEDRV[1:0] = 00 s |
Low drive capability
LSEDRV[1:0] = 01 C a5 |
Medium low drive capability
lppsg) | LSE current consumption nA
LSEDRV[1:0] = 10 ) 500 )
Medium high drive capability
LSEDRV[1:0] = 11 ~leso | -
High drive capability
LSEDRV[1:0] = 00 ) _ | os
Low drive capability ’
LSEDRV[1:0] = 01
. . o - - 0.75
Maximum critical crystal | Medium low drive capability
GMeritmax MAV
gm LSEDRV[1:0] = 10 ) ) 17
Medium high drive capability ’
LSEDRV[1:0] = 11 ) R P
High drive capability ’
tSU(LSE)(3) Startup time Vpp is stabilized - 2 - s
1S7 DoclD025976 Rev 4 129/232




Electrical characteristics

STM32L476xx

Figure 21. Typical current consumption versus MSI frequency

[IJ-A] —8—Range0to3 —e#—Rangedto7 Range 8 to 11
256 48MHz
128 16MHz
64
32 8MHz
16
8 1MHz
4
2
100KHz 800KHz
1
0.5
0.1 0.2 0.4 0.8 1.6 3.2 6.4 12.8 256 Freq
[MHz]
Low-speed internal (LSI) RC oscillator
Table 49. LSI oscillator characteristics(!)
Symbol Parameter Conditions Min Typ Max | Unit
Vpp=3.0V, T,=30"°C 31.04 - 32.96
fLsi LSI Frequency kHz
Vpp=1.62t03.6V, TA=-40t0125°C | 29.5 - 34
) |LSl oscillator start- ) )
tsu(LSI) up time 80 130 | us
LSI oscillator )
(2) o }
tstag(LSI) stabilisation time 5% of final frequency 125 180 | ps
Ip(LSI) LSI oscillator power ) ) 110 180 | nA
DD consomption

1. Guaranteed by characterization results.

2. Guaranteed by design.

6.3.9

136/232

PLL characteristics

The parameters given in Table 50 are derived from tests performed under temperature and
Vpp supply voltage conditions summarized in Table 22: General operating conditions.

S74
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6.3.10 Flash memory characteristics
Table 51. Flash memory characteristics(!)
Symbol Parameter Conditions Typ Max | Unit
torog 64-bit programming time - 81.69 90.76 | ps
. one row (32 double normal programming 2.61 2.90
PIO9_TOW | word) programming time | fast programming 1.91 2.12
) one page (2 Kbyte) normal programming 20.91 23.24 | ms
Pro9_Page | programming time fast programming 15.29 16.98
terase | Page (2 KB) erase time - 22.02 24 47
one bank (512 Kbyte) normal programming 5.35 5.95
tprog_bank programming time fast programming 3.91 4.35 ®
twe X)isesoerrte\:\?c? ;';?\is) - 22.13 24.59 | ms
Average consumption Write mode 3.4 -
from Vpp Erase mode 3.4 -
Iop mA
Write mode 7 (for 2 ps) -
Maximum current (peak)
Erase mode 7 (for 41 ps) -
1. Guaranteed by design.
Table 52. Flash memory endurance and data retention
Symbol Parameter Conditions Min( Unit
Nenp | Endurance Tp=—40to +105 °C 10 kcycles
1 keycle® at T, = 85 °C 30
1 keycle® at T, = 105 °C 15
1 keycle® at Ty = 125 °C 7
tRET Data retention Years
10 keycles® at T, = 55 °C 30
10 keycles® at Tp = 85 °C 15
10 keycles® at T, = 105 °C 10
1. Guaranteed by characterization results.
2. Cycling performed over the whole temperature range.
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Table 71. VREFBUF characteristics(!) (continued)

Symbol Parameter Conditions Min Typ Max Unit
ooa(VREF | YREFBUF hoaa = 0 WA - 16 25

DDQUF) consumption | lioaq = 500 pA - 18 30 WA
fomVooa — [| — —4mA - 35 50

1. Guaranteed by design, unless otherwise specified.

drop voltage).

Guaranteed by test in production.

In degraded mode, the voltage reference buffer can not maintain accurately the output voltage which will follow (Vppa -

To well control inrush current of VREFBUF during start-up phase and scaling change, Vppp voltage should be in the range
[2.4V to 3.6 V] and [2.8 V to 3.6 V] respectively for Vgg = 0 and Vrg = 0.

168/232
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Quad SPI characteristics

Unless otherwise specified, the parameters given in Table 84 and Table 85 for Quad SPI
are derived from tests performed under the ambient temperature, fayg frequency and Vpp

supply voltage conditions summarized in Table 22: General operating conditions, with the
following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 11

e Capacitive load C = 15 or 20 pF

e  Measurement points are done at CMOS levels: 0.5 x Vpp

Refer to Section 6.3.14: /0O port characteristics for more details on the input/output alternate
function characteristics.

Table 84. Quad SPI characteristics in SDR mode(?)

Symbol Parameter Conditions Min Typ Max Unit
1.71< VDD< 3.6 V, CLOAD =20 pF 40
Voltage Range 1
1.71< VDD< 3.6 V, CLOAD =15 pF 48
Fok Voltage Range 1
Quad SPI clock frequency MHz
1h(ck) 2.7<Vpp< 3.6V, C oap = 15 pF ] ] 50
Voltage Range 1
1.71 <VDD<3'6VCLOAD=20 pF 26
Voltage Range 2
twckH) | Quad SPI clock highand | ¢ 48 MHz, presc=0 beky22 | - | fewf2
; AHBCLK™ ) =
I tokf2 | - | tewy/2+2
Voltage Range 1 4 - -
tsny Data input setup time
Voltage Range 2 3.5 - -
Voltage Range 1 5.5 - -
thany Data input hold time ns
Voltage Range 2 6.5 - -
Voltage Range 1 - 25 5
t Data output valid time
vioun) Voltage Range 2 - 3 5
Voltage Range 1 1.5 - -
thoout) | Data output hold time
Voltage Range 2 2 - -

1. Guaranteed by characterization results.

3
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200/232

Table 98. Synchronous multiplexed NOR/PSRAM read timings("(?)

Symbol Parameter Min Max Unit
twicLk) FMC_CLK period 2Thek-1 -
tycikinexy) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
ta(cLkH_NExH) | FMC_CLK high to FMC_NEX high (x= 0...2) ThoLkt0.5 -
tyicLkL-NaDvL) | FMC_CLK low to FMC_NADV low - 25
tycLkL-NADVH) | FMC_CLK low to FMC_NADV high 1 -
tycLk-av) | FMC_CLK low to FMC_Ax valid (x=16...25) - 3.5
tycLkh-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk -
tycLk-NoeL) | FMC_CLK low to FMC_NOE low - 1.5 ns
ty(cLkH-NoEH) | FMC_CLK high to FMC_NOE high Tholkt1 -
tycLke-apyy | FMC_CLK low to FMC_AD[15:0] valid - 4
tycLkr-abvy | FMC_CLK low to FMC_AD[15:0] invalid 0 -
tsuiabv-cLkH) | FMC_A/D[15:0] valid data before FMC_CLK high 0 -
thicLkH-aDv) | FMC_A/D[15:0] valid data after FMC_CLK high 25 -
tsuNnwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 0 -
th(cLkH-NwaIT) | FMC_NWAIT valid after FMC_CLK high 4 -

1. CL=30 pF.

2. Guaranteed by characterization results.
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Using the values obtained in Table 113 T j,,.« is calculated as follows:

— For LQFP64, 45 °C/W

Tjmax = 100 °C + (45 °C/W x 134 mW) =100 °C + 6.03 °C = 106.03 °C
This is above the range of the suffix 6 version parts (—40 < T; < 105 °C).

In this case, parts must be ordered at least with the temperature range suffix 7 (see
Section 8: Part numbering) unless we reduce the power dissipation in order to be able to
use suffix 6 parts.

Refer to Figure 67 to select the required temperature range (suffix 6 or 7) according to your
ambient temperature or power requirements.

Figure 67. LQFP64 Pp max vs. Tp
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Revision history

Table 115. Document revision history (continued)

Date

Revision

Changes

03-Dec-2015

In all the document:

— Stop 1 with main regulator becomes Stop 0

— Stop 1 with low-power regulator remains as Stop 1.
In Section 4: Pinouts and pin description:

— PC14/0SC32_IN becomes PC14-OSC32_IN (PC14)

— PC15/0SC32_OUT becomes PC15-0SC32_OUT
(PC15)

— PHO/OSC_IN becomes PHO-OSC_IN (PHO)

— PH1/0SC_OUT becomes PH1-OSC_OUT (PH1)
— PA13 becomes PA13 (JTMS-SWDIO)

— PA14 becomes PA14 (JTCK-SWCLK)

— PA15 becomes PA15 (JTDI)

— PB3 becomes PB3 (JTDO-TRACESWO)

— PB4 becomes PB4 (NJTRST).

Added Table 12: STM32L4x6 USART/UART/LPUART
features.

Added Note 5.

Updated Table 25: Embedded internal voltage
reference.

Updated Table 34: Current consumption in Stop 2 mode.
Updated Table 35: Current consumption in Stop 1 mode.
Updated Table 36: Current consumption in Stop 0 mode.

Updated Table 37: Current consumption in Standby
mode.

Updated Table 38: Current consumption in Shutdown
mode.

Updated Table 41: Low-power mode wakeup timings.
Added Figure 15: VREFINT versus temperature.

Updated Figure 20: HSI16 frequency versus
temperature.

Updated Table 58: I/O static characteristics.
Updated Table 69: DAC characteristics.

Updated Figure 52: UFBGA132 - 132-ball, 7 x 7 mm
ultra thin fine pitch ball grid array package outline.

Updated Table 105: UFBGA132 - 132-ball, 7 x 7 mm
ultra thin fine pitch ball grid array package mechanical
data.
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