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Introduction

The ultra-low-power STM32L051x6/8 are offered in 7 different package types: from 32 pins
to 64 pins. Depending on the device chosen, different sets of peripherals are included, the

description below gives an overview of the complete range of peripherals proposed in this

family.

These features make the ultra-low-power STM32L051x6/8 microcontrollers suitable for a
wide range of applications:

e  Gas/water meters and industrial sensors

e Healthcare and fithess equipment

e Remote control and user interface

e  PC peripherals, gaming, GPS equipment

e Alarm system, wired and wireless sensors, video intercom

This STM32L051x6/8 datasheet should be read in conjunction with the STM32L0x1xx
reference manual (RM0377).

For information on the ARM® Cortex®-M0+ core please refer to the Cortex®-M0+ Technical
Reference Manual, available from the www.arm.com website.

Figure 1 shows the general block diagram of the device family.
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STM32L051x6 STM32L051x8 Description
21 Device overview
Table 2. Ultra-low-power STM32L051x6/x8 device features and peripheral counts
Perioheral STM32 | STM32L | STM32 | STM32 STM32 |STM32L | STM32 | STM32
P L051K6 051T6 | L051C6 | L0O51R6 | L051K8 051T8 | L0O51C8 | L0O51R8
Flash (Kbytes) 32 64
Data EEPROM (Kbytes) 2 2
RAM (Kbytes) 8 8
General- 3 3
purpose
Timers Basic 1 1
LPTIMER 1 1
RTC/SYSTICK/IWDG/
WWDG 1111 1111
SPI/12S 30 | 320 | 421 | 4@) M1 | 30 | 32)M0 | 42) 1 | 4@) MM
Communi- |I2C 1 2 2 2 1 2 2 2
cation
interfaces USART 2 2
LPUART 0 1 1 1 0 1 1 1
GPIOs 27 29 37 510) 27 29 37 510)
Clocks: (O I/ A T O U e B O e W e W W A B OV Ve Ve Ve I I VR VA VA VA R I VA VR VAV
HSE/LSE/HSI/MSI/LSI
12-bit synchronized ADC 1 1 1 1 1 1 1 1
Number of channels 10 10 10 16(%) 10 10 10 16(3)
Comparators 2 2
Max. CPU frequency 32 MHz
Operating voltage 1.8 V1o 3.6 V (down to 1.65 V at power-down) with BOR option
perating vollag 1.65 V to 3.6 V without BOR option
Oberating temperatures Ambient temperature: —40 to +125 °C
P 9 P Junction temperature: —40 to +130 °C
LQFP32, LQFP64 | LQFP32, LQFP64
Packages UFQFPN WL3%SP LQFP48 | TFBGA | UFQFPN WL3%SP LQFP48 | TFBGA
32 64 32 64
1. 2 SPlinterfaces are USARTSs operating in SPI master mode.
2. LQFP32 has two GPIOs, less than UFQFPN32 (27).
3. TFBGAG64 has one GPIO, one ADC input and one capacitive sensing channel less than LQFP64.
Kys DoclD025938 Rev 7 11/131
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3.6

3.7

24/131

Low-power real-time clock and backup registers

The real time clock (RTC) and the 5 backup registers are supplied in all modes including
standby mode. The backup registers are five 32-bit registers used to store 20 bytes of user
application data. They are not reset by a system reset, or when the device wakes up from
Standby mode.

The RTC is an independent BCD timer/counter. Its main features are the following:

e Calendar with subsecond, seconds, minutes, hours (12 or 24 format), week day, date,
month, year, in BCD (binary-coded decimal) format

e Automatically correction for 28, 29 (leap year), 30, and 31 day of the month
e  Two programmable alarms with wake up from Stop and Standby mode capability
e  Periodic wakeup from Stop and Standby with programmable resolution and period

e On-the-fly correction from 1 to 32767 RTC clock pulses. This can be used to
synchronize it with a master clock.

e Reference clock detection: a more precise second source clock (50 or 60 Hz) can be
used to enhance the calendar precision.

e Digital calibration circuit with 1 ppm resolution, to compensate for quartz crystal
inaccuracy

e 2 anti-tamper detection pins with programmable filter. The MCU can be woken up from
Stop and Standby modes on tamper event detection.

e Timestamp feature which can be used to save the calendar content. This function can

be triggered by an event on the timestamp pin, or by a tamper event. The MCU can be
woken up from Stop and Standby modes on timestamp event detection.

The RTC clock sources can be:

e A 32.768 kHz external crystal

e Avresonator or oscillator

e The internal low-power RC oscillator (typical frequency of 37 kHz)
e The high-speed external clock

General-purpose inputs/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain), as
input (with or without pull-up or pull-down) or as peripheral alternate function. Most of the
GPIO pins are shared with digital or analog alternate functions, and can be individually
remapped using dedicated alternate function registers. All GPIOs are high current capable.
Each GPIO output, speed can be slowed (40 MHz, 10 MHz, 2 MHz, 400 kHz). The alternate
function configuration of I/Os can be locked if needed following a specific sequence in order
to avoid spurious writing to the 1/0O registers. The 1/O controller is connected to a dedicated
10 bus with a toggling speed of up to 32 MHz.

Extended interrupt/event controller (EXTI)

The extended interrupt/event controller consists of 28 edge detector lines used to generate
interrupt/event requests. Each line can be individually configured to select the trigger event
(rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 51 GPIOs can be connected
to the 16 configurable interrupt/event lines. The 12 other lines are connected to PVD, RTC,
USARTs, LPUART, LPTIMER or comparator events.

DoclD025938 Rev 7 ‘Yl
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3.16.2

3.16.3

3

Universal synchronous/asynchronous receiver transmitter (USART)

The two USART interfaces (USART1, USART2) are able to communicate at speeds of up to
4 Mbit/s.

They provide hardware management of the CTS, RTS and RS485 driver enable (DE)
signals, multiprocessor communication mode, master synchronous communication and
single-wire half-duplex communication mode. They also support SmartCard communication
(ISO 7816), IrDA SIR ENDEC, LIN Master/Slave capability, auto baud rate feature and has
a clock domain independent from the CPU clock, allowing to wake up the MCU from Stop
mode using baudrates up to 42 Kbaud.

All USART interfaces can be served by the DMA controller.
Table 12 for the supported modes and features of USART interfaces.

Table 12. USART implementation
USART modes/features(" USART1 and USART2

X

Hardware flow control for modem

Continuous communication using DMA

Multiprocessor communication

Synchronous mode(?)

Smartcard mode

Single-wire half-duplex communication
IrDA SIR ENDEC block
LIN mode

Dual clock domain and wakeup from Stop mode

Receiver timeout interrupt

Modbus communication

Auto baud rate detection (4 modes)

XXX XXX X|X| X|X]|X|X

Driver Enable

1. X = supported.
2. This mode allows using the USART as an SPI| master.

Low-power universal asynchronous receiver transmitter (LPUART)

The devices embed one Low-power UART. The LPUART supports asynchronous serial
communication with minimum power consumption. It supports half duplex single wire
communication and modem operations (CTS/RTS). It allows multiprocessor
communication.

The LPUART has a clock domain independent from the CPU clock. It can wake up the
system from Stop mode using baudrates up to 46 Kbaud. The Wakeup events from Stop
mode are programmable and can be:

e  Start bit detection
e  Or any received data frame
e  Or a specific programmed data frame

DocID025938 Rev 7 31/131
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3.16.4

3.17

3.18

32/131

Only a 32.768 kHz clock (LSE) is needed to allow LPUART communication up to 9600
baud. Therefore, even in Stop mode, the LPUART can wait for an incoming frame while
having an extremely low energy consumption. Higher speed clock can be used to reach
higher baudrates.

LPUART interface can be served by the DMA controller.

Serial peripheral interface (SPIl)/Inter-integrated sound (I12S)

Up to two SPIs are able to communicate at up to 16 Mbits/s in slave and master modes in
full-duplex and half-duplex communication modes. The 3-bit prescaler gives 8 master mode
frequencies and the frame is configurable to 8 bits or 16 bits. The hardware CRC
generation/verification supports basic SD Card/MMC modes.

The USARTSs with synchronous capability can also be used as SPI master.

One standard I12S interfaces (multiplexed with SPI12) is available. It can operate in master or
slave mode, and can be configured to operate with a 16-/32-bit resolution as input or output
channels. Audio sampling frequencies from 8 kHz up to 192 kHz are supported. When the
I12S interfaces is configured in master mode, the master clock can be output to the external
DAC/CODEC at 256 times the sampling frequency.

The SPlIs can be served by the DMA controller.
Refer to Table 13 for the differences between SPI1 and SPI2.

Table 13. SPI/I2S implementation

SPI features(!) SPI1 SPI2
Hardware CRC calculation X X
I2S mode - X
Tl mode X X

1. X =supported.

Cyclic redundancy check (CRC) calculation unit

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
linktime and stored at a given memory location.

Serial wire debug port (SW-DP)

An ARM SW-DP interface is provided to allow a serial wire debugging tool to be connected
to the MCU.

3
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Pin descriptions

4 Pin descriptions

Figure 3. STM32L051x6/8 LQFP64 pinout - 10 x 10 mm
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1. The above figure shows the package top view.
2. 1/O supplied by VDDIO2.

3
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Pin descriptions

Table 14. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during
Pin name . .
and after reset is the same as the actual pin name
S Supply pin
Pin type | Input only pin
I/0 Input / output pin
FT 5V tolerant I/O
FTf 5V tolerant I/O, FM+ capable
1/O structure TC Standard 3.3V 1/0
B Dedicated BOOTO pin
RST Bidirectional reset pin with embedded weak pull-up resistor
Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and
after reset.
Alternate Functions selected through GPIOx_AFR registers
functions
Pin functions —
?ddm.onal Functions directly selected/enabled through peripheral registers
unctions
Table 15. STM32L051x6/8 pin definitions
Pin Number
g
3 < g | Pinmame | & | § | o Additional
212|328 |8 |2 | (functon | & | 3 | § | Alternate functions functions
y o & & oy & after reset) i;:: w | Z
(<] E (<) (3] (<) o o
- = | | - [ =
< =)
1 B2 1 - - - VDD S - - - -
RTC_TAMP1/
RTC_TS/
2 A2 2 - - - PC13 /O | FT | - - RTC_OUT/
WKUP2
PC14-
3 A1 3 A6 2 2 OSC32_IN /O | FT | - - OSC32_IN
(PC14)
PC15-
4 B1 4 B6 3 3 | OSC32_0OUT | IO | TC | - - 0SC32_0OuT
(PC15)
Kys DoclD025938 Rev 7 37/131
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Table 16. Alternate function port A

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
Port | SpimIM21/sYS_A TIM2/
ki . EvENTouT) | EVENTOUT | USARTA/213 | TIM221/22 | EVENTOUT | COMP1/2
PAO - - TIM2_CH1 - USART2_CTS | TIM2_ETR - COMP1_OUT
PA1 EVENTOUT ; TIM2_CH2 - USAREE—RTS— TIM21_ETR ; .
PA2 | TIM21_CH1 ; TIM2_CH3 - USART2_TX - ; COMP2_OUT
PA3 |  TIM21_CH2 - TIM2_CH4 - USART2_RX - - -
PA4 SPI1_NSS - - - USART2 CK | TIM22_ETR - -
PA5 SPI_SCK - TIM2_ETR - - TIM2_CH1 - -
PA6 |  SPI1_MISO ; ; - LPUART1_CTS| TIM22 CH1 | EVENTOUT |COMP1_OUT
PA7 |  SPI1_MOSI ; ; - - TIM22_CH2 | EVENTOUT |COMP2_OUT
POt ons MCO ; ; EVENTOUT | USART1_CK - ; -
PA9 MCO - - - USART1_TX - - -
PA10 - - - - USART1_RX - - -
PA11|  SPHM_MISO - EVENTOUT - USART1_CTS - - COMP1_OUT
PA12|  SPI1_MOSI ; EVENTOUT - USARFE—RTS— - ; COMP2_OUT
PA13 SWDIO ; ; - - - ; -
PA14 SWCLK - - - USART2_TX - - -
PA15|  SPI1_NSS - TIM2_ETR | EVENTOUT | USART2 RX | TIM2_CH1 - -

suonduosap uid

8XLG0TZEINLS 9XLSOT1CEINLS
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6.1.6

6.1.7
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Power supply scheme

Figure 12. Power supply scheme
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Current consumption measurement

Figure 13. Current consumption measurement scheme

oo VDDA
Q . NXVDD
N x 100 nF _L
+1x10pF NXVSS
MSv34711V1

3

DocID025938 Rev 7




STM32L051x6 STM32L051x8 Electrical characteristics

6.3.7 Internal clock source characteristics

The parameters given in Table 44 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 23.

High-speed internal 16 MHz (HSI116) RC oscillator

Table 44. 16 MHz HSI16 oscillator characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
fusie Frequency Vpp=3.0V - 16 - MHz
(M2 |HSI16 user- Trimming code is not a multiple of 16 | - 04 | 0.7 %
TRV trimmed resolution | Trimming code is a multiple of 16 - - l+15] %
Vppa=3.0V, Tp=25°C 10 - 13) %
Vppa=3.0V, T,=0to55°C -1.5 - 1.5 %
ACCisiis f\ccuracy of the Vppa=3.0V, TA=-10t0 70 °C -2 - 2 %
@ actory-calibrated  |y,0 =3.0V, Ty =-10to 85 °C 25| - 2 | %

HSI16 oscillator

Vppa=3.0V, To =-10to 105 °C -4 - 2 | o

VDDA =165Vto3.6V
Tp = -40to 125 °C

-5.45 - 325 %

t (2) | HSI16 oscillator
SU(HSIT6) " | startup time

HSI116 oscillator
power consumption

- - 3.7 6 us

@

Ibp(HSI116) 100 | 140 | pA

1. The trimming step differs depending on the trimming code. It is usually negative on the codes which are
multiples of 16 (0x00, 0x10, 0x20, 0x30...0xEO0).

Guaranteed by characterization results.

3. Guaranteed by test in production.

Figure 23. HSI16 minimum and maximum value versus temperature

4 o,
4.UU

=#=1.65V min
== 3V typ
3.6V max
=== 1.65V max
=@= 36V min

140

MSv34791V1
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Table 60. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
3) . . See Equation 1 and ) )
Ran External input impedance Table 61 for details 50 kQ
Rapc®®) | Sampling switch resistance - - - 1 kQ
Internal sample and hold
®) - - -
Capc capacitor 8 pF
f =16 MHz 5.2 V&
tca ®)®) | Calibration time ADC
- 83 1fapc
1.5 ADC 1.5 ADC
ADC clock = HSI16 cycles + 2 - cycles + 3
fpcLk cycles fecLk cycles
ADC_DR register write
(6) — f
WLATENCY™ | |atency ADC clock = PCLK/2 - 45 - PCLK
cycle
f
ADC clock = PCLK/4 - 8.5 - PCLK
cycle
fADC = fPCLK/2 =16 MHz 0.266 us
fanc = frcik/2 8.5 pcik
gt o) Trigger conversion latency | fapc = fpcLk/4 = 8 MHz 0.516 us
fanc = fecLi/4 16.5 pciLk
fADC = fHS|16 =16 MHz 0.252 - 0.260 us
. ADC jitter on trigger _
Jitterapc | . version fanc = fusiie 1 usie
f =16 MHz 0.093 - 10.03 V]
tg® Sampling time ADC
- 15 - 160.5 1ffapc
tUP_LDO(3)(5) Internal LDO power-up time - - - 10 us
ts7as®)®) | ADC stabilization time - 14 1fapc
fapc = 16 Mz, 0.875 ; 10.81 us
t. (3 |Total conversion time 12-bit resolution
ConV (including sampling time) ;
12-bit resolution 14 to 173 (tg for sampling +12.5 Viape

for successive approximation)

consumption in Run or Sleep mode).

Guaranteed by design.

A current consumption proportional to the APB clock frequency has to be added (see Table 37: Peripheral current

Vppa Minimum value can be decreased in specific temperature conditions. Refer to Table 61: RAIN max for fADC = 16 MHz.

Standard channels have an extra protection resistance which depends on supply voltage. Refer to Table 61: RAIN max for
fADC = 16 MHz.

This parameter only includes the ADC timing. It does not take into account register access latency.

This parameter specifies the latency to transfer the conversion result into the ADC_DR register. EOC bit is set to indicate the
conversion is complete and has the same latency.

86/131

DocID025938 Rev 7

3




STM32L051x6 STM32L051x8

Electrical characteristics

Table 71. SPI characteristics in voltage Range 2 (1)

Symbol Parameter Conditions Min Typ Max Unit
Master mode 8
f Slave mode Transmitter 8
SCK SPI clock frequency 1.65<Vpp<3.6V - - MHz
1Mesck)
Slave mode Transmitter 8@
2.7<Vpp<3.6V
Duty cycle of SPI clock
Duty(sck) y ¥requency Slave mode 30 |50 | 70 | %
tsuNss) NSS setup time Slave mode, SPI presc = 2 4*Tpclk - -
th(nss) NSS hold time Slave mode, SPI presc = 2 2*Tpclk - -
t
W(SCKH) SCK high and low time Master mode Tpclk-2 | Tpelk | Tpclk+2
tw(scky)
tsumi Master mode 0 - -
su(Mb Data input setup time
tsu(sny Slave mode 3 - -
thowiny Master mode 1 - -
Data input hold time ns
th(si Slave mode 4.5 - -
taso Data output access time Slave mode 18 - 52
tais(so) Data output disable time Slave mode 12 - 42
tyso Slave mode - 20 56.5
v(S0) Data output valid time
tymo) Master mode - 5 9
thso Slave mode 13 - -
(50) Data output hold time
thvo) Master mode 3 - -

Guaranteed by characterization results.

2. The maximum SPI clock frequency in slave transmitter mode is determined by the sum of t, 50y and tg, M? which has to fit

into SCK low or high phase preceding the SCK sampling edge. This value can be achieved when the SP

with a master having ts,guj) = 0 while Duty(sck) = 50%.

3
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Table 74. LQFP64 - 64-pin, 10 x 10 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
c 0.090 - 0.200 0.0035 - 0.0079

D - 12.000 - - 0.4724 -

D1 - 10.000 - - 0.3937 -

D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -

E1 - 10.000 - - 0.3937 -

E3 - 7.500 - - 0.2953 -

- 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°
0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.
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7.3 LQFP48 package information

Figure 43. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package outline
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7.5 Thin WLCSP36 package information

Figure 49. Thin WLCSP36 - 2.61 x 2.88 mm, 0.4 mm pitch wafer level chip scale
package outline
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b dimensions is measured at the maximum bump diameter parallel to primary datum Z.
Primary datum Z and seating plane are defined by the spherical crowns of the bump.
Bump position designation per JESD 95-1, SPP-010.
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Table 82. LQFP32 - 32-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 0.300 0.370 0.450 0.0118 0.0146 0.0177

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 - 5.600 - - 0.2205 -

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 - 5.600 - - 0.2205 -

e - 0.800 - - 0.0315 -

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°
ccc - - 0.100 - - 0.0039

1.

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

Figure 52. LQFP32 - 32-pin, 7 x 7 mm low-profile quad flat recommended footprint
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Dimensions are expressed in millimeters.
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Table 83. UFQFPN32 - 32-pin, 5x5 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
A3 - 0.152 - - 0.0060 -
0.180 0.230 0.280 0.0071 0.0091 0.0110
D 4.900 5.000 5.100 0.1929 0.1969 0.2008
D1 3.400 3.500 3.600 0.1339 0.1378 0.1417
D2 3.400 3.500 3.600 0.1339 0.1378 0.1417
E 4.900 5.000 5.100 0.1929 0.1969 0.2008
E1 3.400 3.500 3.600 0.1339 0.1378 0.1417
E2 3.400 3.500 3.600 0.1339 0.1378 0.1417
e - 0.500 - - 0.0197 -
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
ddd - - 0.080 - - 0.0031

1.

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

Figure 55. UFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch ultra thin fine pitch quad flat
recommended footprint
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Dimensions are expressed in millimeters.
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Figure 57. Thermal resistance
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Reference document

JESD51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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Table 86. Document revision history (continued)

Date

Revision

Changes

25-Jun-2014

Cover page: changed LQFP32 size, updated core speed. updated core
speed, added minimum supply voltage for ADC and comparators.

ADC now guaranteed down to 1.65 V.

Updated list of applications in Section 1: Introduction. Changed number
of 12S interfaces to one in Section 2: Description.

Updated Table 2: Ultra-low-power STM32L051x6/x8 device features
and peripheral counts.

Updated Table 3: Functionalities depending on the operating power
supply range.

Updated RTC/TIM21 in Table 6: STM32L0xx peripherals interconnect
matrix.

Added note related to UFQFPN32 and note related to WLCSP36 in
Table 15: STM32L051x6/8 pin definitions. Split LQFP32/UFQFPN32
pinout schematics into two distinct figures: Figure 7 and Figure 8.
Updated Vppp in Table 23: General operating conditions.

Split Table Current consumption in Run mode, code with data
processing running from Flash into Table 27 and Table 28 and content
updated. Split Table Current consumption in Run mode, code with data
processing running from RAM into Table 29 and Table 30 and content
updated. Updated Table 31: Current consumption in Sleep mode,
Table 32: Current consumption in Low-power run mode, Table 33:
Current consumption in Low-power sleep mode, Table 34: Typical and
maximum current consumptions in Stop mode, Table 35: Typical and
maximum current consumptions in Standby mode, and added Table 36:
Average current consumption during Wakeup.

Updated Table 37: Peripheral current consumption in Run or Sleep
mode and added Table 38: Peripheral current consumption in Stop and
Standby mode.

Updated t ock in Table 47: PLL characteristics.
Removed note 1 below Figure 21: HSE oscillator circuit diagram.

Updated Table 49: Flash memory and data EEPROM characteristics
and Table 50: Flash memory and data EEPROM endurance and
retention.

Updated Table 58: I/O AC characteristics.
Updated Table 60: ADC characteristics.
Updated Figure 57: Thermal resistance and added note 1.
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