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They are called "embedded" because they are embedded
within electronic devices to control various functions,
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Microcontrollers are crucial in modern electronics,
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range of applications.

Applications of "Embedded -
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Embedded microcontrollers are used in virtually every
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processing power for a multitude of applications. In
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smartphones, home appliances, and wearable devices. In
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each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
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performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2 Description

The medium-density STM8L151x4/6 and STM8L152x4/6 devices are members of the 
STM8L ultra-low-power 8-bit family. The medium-density STM8L15x family operates from 
1.8 V to 3.6 V (down to 1.65 V at power down) and is available in the -40 to +85 °C and -40 
to +125 °C temperature ranges.

The medium-density STM8L15x ultra-low-power family features the enhanced STM8 CPU 
core providing increased processing power (up to 16 MIPS at 16 MHz) while maintaining the 
advantages of a CISC architecture with improved code density, a 24-bit linear addressing 
space and an optimized architecture for low power operations. 

The family includes an integrated debug module with a hardware interface (SWIM) which 
allows non-intrusive In-Application debugging and ultra-fast Flash programming.

All medium-density STM8L15x microcontrollers feature embedded data EEPROM and low-
power, low-voltage, single-supply program Flash memory.

They incorporate an extensive range of enhanced I/Os and peripherals. 

The modular design of the peripheral set allows the same peripherals to be found in 
different ST microcontroller families including 32-bit families. This makes any transition to a 
different family very easy, and simplified even more by the use of a common set of 
development tools.

Six different packages are proposed from 28 to 48 pins. Depending on the device chosen, 
different sets of peripherals are included.

All STM8L ultra-low-power products are based on the same architecture with the same 
memory mapping and a coherent pinout. 
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3 Functional overview

Figure 1. Medium-density STM8L151x4/6 and STM8L152x4/6 device block diagram 

1. Legend: 
ADC: Analog-to-digital converter 
BOR: Brownout reset 
DMA: Direct memory access 
DAC: Digital-to-analog converter 
I²C: Inter-integrated circuit multi master interface 
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3.2 Central processing unit STM8

3.2.1 Advanced STM8 Core

The 8-bit STM8 core is designed for code efficiency and performance with an Harvard 
architecture and a 3-stage pipeline.

It contains 6 internal registers which are directly addressable in each execution context, 20 
addressing modes including indexed indirect and relative addressing, and 80 instructions.

Architecture and registers

• Harvard architecture

• 3-stage pipeline

• 32-bit wide program memory bus - single cycle fetching most instructions

• X and Y 16-bit index registers - enabling indexed addressing modes with or without 
offset and read-modify-write type data manipulations

• 8-bit accumulator

• 24-bit program counter - 16 Mbyte linear memory space 

• 16-bit stack pointer - access to a 64 Kbyte level stack

• 8-bit condition code register - 7 condition flags for the result of the last instruction 

Addressing

• 20 addressing modes

• Indexed indirect addressing mode for lookup tables located anywhere in the address 
space

• Stack pointer relative addressing mode for local variables and parameter passing

Instruction set

• 80 instructions with 2-byte average instruction size 

• Standard data movement and logic/arithmetic functions

• 8-bit by 8-bit multiplication

• 16-bit by 8-bit and 16-bit by 16-bit division

• Bit manipulation

• Data transfer between stack and accumulator (push/pop) with direct stack access

• Data transfer using the X and Y registers or direct memory-to-memory transfers

3.2.2 Interrupt controller

The medium-density STM8L151x4/6 and STM8L152x4/6 feature a nested vectored 
interrupt controller:

• Nested interrupts with 3 software priority levels

• 32 interrupt vectors with hardware priority

• Up to 40 external interrupt sources on 11 vectors

• Trap and reset interrupts
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3.3 Reset and supply management

3.3.1 Power supply scheme

The device requires a 1.65 V to 3.6 V operating supply voltage (VDD). The external power 
supply pins must be connected as follows:

• VSS1; VDD1 = 1.8 to 3.6 V, down to 1.65 V at power down: external power supply for 
I/Os and for the internal regulator. Provided externally through VDD1 pins, the 
corresponding ground pin is VSS1.

• VSSA; VDDA = 1.8 to 3.6 V, down to 1.65 V at power down: external power supplies for 
analog peripherals (minimum voltage to be applied to VDDA is 1.8 V when the ADC1 is 
used). VDDA and VSSA must be connected to VDD1 and VSS1, respectively.

• VSS2; VDD2 = 1.8 to 3.6 V, down to 1.65 V at power down: external power supplies for 
I/Os. VDD2 and VSS2 must be connected to VDD1 and VSS1, respectively.

• VREF+; VREF- (for ADC1): external reference voltage for ADC1. Must be provided 
externally through VREF+ and VREF- pin.

• VREF+ (for DAC): external voltage reference for DAC must be provided externally 
through VREF+.

3.3.2 Power supply supervisor

The device has an integrated ZEROPOWER power-on reset (POR)/power-down reset 
(PDR), coupled with a brownout reset (BOR) circuitry. At power-on, BOR is always active, 
and ensures proper operation starting from 1.8 V. After the 1.8 V BOR threshold is reached, 
the option byte loading process starts, either to confirm or modify default thresholds, or to 
disable BOR permanently (in which case, the VDD min value at power down is 1.65 V).

Five BOR thresholds are available through option bytes, starting from 1.8 V to 3 V. To 
reduce the power consumption in Halt mode, it is possible to automatically switch off the 
internal reference voltage (and consequently the BOR) in Halt mode. The device remains 
under reset when VDD is below a specified threshold, VPOR/PDR or VBOR, without the need 
for any external reset circuit.

The device features an embedded programmable voltage detector (PVD) that monitors the 
VDD/VDDA power supply and compares it to the VPVD threshold. This PVD offers 7 different 
levels between 1.85 V and 3.05 V, chosen by software, with a step around 200 mV. An 
interrupt can be generated when VDD/VDDA drops below the VPVD threshold and/or when 
VDD/VDDA 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.

3.3.3 Voltage regulator

The medium-density STM8L151x4/6 and STM8L152x4/6 embeds an internal voltage 
regulator for generating the 1.8 V power supply for the core and peripherals. 

This regulator has two different modes: 

• Main voltage regulator mode (MVR) for Run, Wait for interrupt (WFI) and Wait for event 
(WFE) modes.

• Low power voltage regulator mode (LPVR) for Halt, Active-halt, Low power run and 
Low power wait modes.

When entering Halt or Active-halt modes, the system automatically switches from the MVR 
to the LPVR in order to reduce current consumption.
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Table 4. Legend/abbreviation for table 5

Type I= input, O = output, S = power supply

Level

FT Five-volt tolerant

TT 3.6 V tolerant

Output HS = high sink/source (20 mA)

Port and control 
configuration

Input float = floating, wpu = weak pull-up

Output T = true open drain, OD = open drain, PP = push pull

Reset state
Bold X (pin state after reset release).  
Unless otherwise specified, the pin state is the same during the reset phase (i.e. 
“under reset”) and after internal reset release (i.e. at reset state).

Table 5. Medium-density STM8L151x4/6, STM8L152x4/6 pin description 
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2 1 1 C3 NRST/PA1(1) I/O X HS X Reset PA1

3 2 2 B4
PA2/OSC_IN/ 
[USART1_TX](4)/ 
[SPI1_MISO] (4)

I/O X X X HS X X Port A2

HSE oscillator input / 
[USART1 transmit] / 
[SPI1 master in- slave 
out] / 

4 3 3 C4
PA3/OSC_OUT/[USART1
_RX](4)/[SPI1_MOSI](4) I/O X X X HS X X Port A3

HSE oscillator output / 
[USART1 receive]/ [SPI1 
master out/slave in]/

5 - - -
PA4/TIM2_BKIN/ 
LCD_COM0(2)/ADC1_IN2/
COMP1_INP

I/O
TT
(3) X X X HS X X Port A4

Timer 2 - break input /  
LCD COM 0 / ADC1 
input 2 / Comparator 1 
positive input

- 4 4 D3

PA4/TIM2_BKIN/ 
[TIM2_ETR](4)/ 
LCD_COM0(2)/ 
ADC1_IN2/COMP1_INP

I/O
TT
(3) X X X HS X X Port A4

Timer 2 - break input / 
[Timer 2 - external 
trigger] / LCD_COM 0 / 
ADC1 input 2 /  
Comparator 1 positive 
input

6 - - -
PA5/TIM3_BKIN/ 
LCD_COM1(2)/ADC1_IN1/
COMP1_INP

I/O
TT
(3) X X X HS X X Port A5

Timer 3 - break input / 
LCD_COM 1 / ADC1 
input 1/ 
Comparator 1 positive 
input 
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0x00 5140

RTC

RTC_TR1 Time register 1 0x00

0x00 5141 RTC_TR2 Time register 2 0x00

0x00 5142 RTC_TR3 Time register 3 0x00

0x00 5143 Reserved area (1 byte)

0x00 5144 RTC_DR1 Date register 1 0x01

0x00 5145 RTC_DR2 Date register 2 0x21

0x00 5146 RTC_DR3 Date register 3 0x00

0x00 5147 Reserved area (1 byte)

0x00 5148 RTC_CR1 Control register 1 0x00

0x00 5149 RTC_CR2 Control register 2 0x00

0x00 514A RTC_CR3 Control register 3 0x00

0x00 514B Reserved area (1 byte)

0x00 514C RTC_ISR1 Initialization and status register 1 0x00

0x00 514D RTC_ISR2 Initialization and Status register 2 0x00

0x00 514E
0x00 514F

Reserved area (2 bytes)

0x00 5150 RTC_SPRERH(1) Synchronous prescaler register high 0x00(1)

0x00 5151 RTC_SPRERL(1) Synchronous prescaler register low 0xFF(1)

0x00 5152 RTC_APRER(1) Asynchronous prescaler register 0x7F(1)

0x00 5153 Reserved area (1 byte)

0x00 5154 RTC_WUTRH(1) Wakeup timer register high 0xFF(1)

0x00 5155 RTC_WUTRL(1) Wakeup timer register low 0xFF(1)

0x00 5156 to 
0x00 5158

Reserved area (3 bytes)

0x00 5159 RTC_WPR Write protection register 0x00

0x00 515A
0x00 515B

Reserved area (2 bytes)

0x00 515C RTC_ALRMAR1 Alarm A register 1 0x00

0x00 515D RTC_ALRMAR2 Alarm A register 2 0x00

0x00 515E RTC_ALRMAR3 Alarm A register 3 0x00

0x00 515F RTC_ALRMAR4 Alarm A register 4 0x00

0x00 5160 to
0x00 51FF

Reserved area (160 bytes)

Table 9. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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0x00 52D2
TIM1

TIM1_DCR2 TIM1 DMA1 control register 2 0x00

0x00 52D3 TIM1_DMA1R TIM1 DMA1 address for burst mode 0x00

0x00 52D4
to

0x00 52DF
Reserved area (12 bytes)

0x00 52E0

TIM4

TIM4_CR1 TIM4 control register 1 0x00

0x00 52E1 TIM4_CR2 TIM4 control register 2 0x00

0x00 52E2 TIM4_SMCR TIM4 Slave mode control register 0x00

0x00 52E3 TIM4_DER TIM4 DMA1 request enable register 0x00

0x00 52E4 TIM4_IER TIM4 Interrupt enable register 0x00

0x00 52E5 TIM4_SR1 TIM4 status register 1 0x00

0x00 52E6 TIM4_EGR TIM4 Event generation register 0x00

0x00 52E7 TIM4_CNTR TIM4 counter 0x00

0x00 52E8 TIM4_PSCR TIM4 prescaler register 0x00

0x00 52E9 TIM4_ARR TIM4 Auto-reload register 0x00

0x00 52EA
to

0x00 52FE
Reserved area (21 bytes)

0x00 52FF IRTIM IR_CR Infrared control register 0x00

0x00 5300
to

0x00 533F
Reserved area (64 bytes)

0x00 5340

ADC1

ADC1_CR1 ADC1 configuration register 1 0x00

0x00 5341 ADC1_CR2 ADC1 configuration register 2 0x00

0x00 5342 ADC1_CR3 ADC1 configuration register 3 0x1F

0x00 5343 ADC1_SR ADC1 status register 0x00

0x00 5344 ADC1_DRH ADC1 data register high 0x00

0x00 5345 ADC1_DRL ADC1 data register low 0x00

0x00 5346 ADC1_HTRH ADC1 high threshold register high 0x0F

0x00 5347 ADC1_HTRL ADC1 high threshold register low 0xFF

0x00 5348 ADC1_LTRH ADC1 low threshold register high 0x00

0x00 5349 ADC1_LTRL ADC1 low threshold register low 0x00

0x00 534A ADC1_SQR1 ADC1 channel sequence 1 register 0x00

0x00 534B ADC1_SQR2 ADC1 channel sequence 2 register 0x00

0x00 534C ADC1_SQR3 ADC1 channel sequence 3 register 0x00

0x00 534D ADC1_SQR4 ADC1 channel sequence 4 register 0x00

Table 9. General hardware register map (continued)

Address Block Register label Register name
Reset 
status
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19 TIM2
TIM2 update/overflow/ 
trigger/break interrupt

- - Yes Yes 0x00 8054

20 TIM2
TIM2 capture/ 
compare interrupt

- - Yes Yes 0x00 8058

21 TIM3
TIM3 update/overflow/ 
trigger/break interrupt

- - Yes Yes 0x00 805C

22 TIM3
TIM3 capture/ 
compare interrupt

- - Yes Yes 0x00 8060

23 TIM1
Update /overflow/trigger/ 
COM

- - - Yes 0x00 8064

24 TIM1 Capture/compare - - - Yes 0x00 8068

25 TIM4
TIM4 update/overflow/ 
trigger interrupt

- - Yes Yes 0x00 806C

26 SPI1
SPI1 TX buffer empty/ 
RX buffer not empty/ 
error/wakeup interrupt

Yes Yes Yes Yes 0x00 8070

27 USART1

USART1 transmit data 
register empty/ 
transmission complete 
interrupt

- - Yes Yes 0x00 8074

28 USART1

USART1 received data 
ready/overrun error/ 
idle line detected/parity 
error/global error interrupt

- - Yes Yes 0x00 8078

29 I2C1 I2C1 interrupt(3) Yes Yes Yes Yes 0x00 807C

1. The Low power wait mode is entered when executing a WFE instruction in Low power run mode. In WFE mode, the 
interrupt is served if it has been previously enabled. After processing the interrupt, the processor goes back to WFE mode. 
When the interrupt is configured as a wakeup event, the CPU wakes up and resumes processing.

2. The interrupt from PVD is logically OR-ed with Port E and F interrupts. Register EXTI_CONF allows to select between Port 
E and Port F interrupt (see External interrupt port select register (EXTI_CONF) in the RM0031).

3. The device is woken up from Halt or Active-halt mode only when the address received matches the interface address.

Table 11. Interrupt mapping (continued)

IRQ 
No.

Source 
block

Description
Wakeup 

from Halt 
mode

Wakeup 
from 

Active-halt 
mode

Wakeup 
from Wait 

(WFI 
mode)

Wakeup 
from Wait 

(WFE 
mode)(1)

Vector 
address
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8 Unique ID

STM8 devices feature a 96-bit unique device identifier which provides a reference number 
that is unique for any device and in any context. The 96 bits of the identifier can never be 
altered by the user. 

The unique device identifier can be read in single bytes and may then be concatenated 
using a custom algorithm.

The unique device identifier is ideally suited:

• For use as serial numbers

• For use as security keys to increase the code security in the program memory while 
using and combining this unique ID with software cryptographic primitives and 
protocols before programming the internal memory.

• To activate secure boot processes

          

Table 14. Unique ID registers (96 bits) 

Address
Content 

description

Unique ID bits

7 6 5 4 3 2 1 0

0x4926 X co-ordinate on 
the wafer

U_ID[7:0]

0x4927 U_ID[15:8]

0x4928 Y co-ordinate on 
the wafer

U_ID[23:16]

0x4929 U_ID[31:24]

0x492A Wafer number U_ID[39:32]

0x492B

Lot number

U_ID[47:40]

0x492C U_ID[55:48]

0x492D U_ID[63:56]

0x492E U_ID[71:64]

0x492F U_ID[79:72]

0x4930 U_ID[87:80]

0x4931 U_ID[95:88]
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9 Electrical parameters

9.1 Parameter conditions

Unless otherwise specified, all voltages are referred to VSS.

9.1.1 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 TA= 25 °C and TA = TA max (given by 
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics 
is 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±3Σ).

9.1.2 Typical values

Unless otherwise specified, typical data is based on TA = 25 °C, VDD = 3 V. It is given only as 
design guidelines and is 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±2Σ).

9.1.3 Typical curves

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

9.1.4 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 10.

Figure 10. Pin loading conditions
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9.3 Operating conditions

Subject to general operating conditions for VDD and TA.

9.3.1 General operating conditions

          

Table 18. General operating conditions

Symbol Parameter  Conditions Min. Max. Unit

fSYSCLK
(1) System clock 

frequency 
1.65 V ≤ VDD < 3.6 V 0 16 MHz

VDD
Standard operating 
voltage

- 1.65(2) 3.6 V

VDDA
Analog operating 
voltage

ADC and DAC 
not used Must be at the same

potential as VDD

1.65(2) 3.6 V

ADC or DAC 
used

1.8 3.6 V

PD
(3)

Power dissipation at 
TA= 85 °C for suffix 6 
devices

LQFP48 - 288

mW

UFQFPN48 - 169

LQFP32 - 288

UFQFPN32 - 169

UFQFPN28 - 169

WLCSP28 - 286

Power dissipation at 
TA= 125 °C for suffix 3 
devices and at  
TA= 105 °C for suffix 7 
devices

LQFP48 - 77

UFQFPN48 - 156

LQFP32 - 85

UFQFPN32 - 131

UFQFPN28 - 42

WLCSP28 - 71

TA Temperature range

1.65 V ≤ VDD < 3.6 V (6 suffix version) -40 85

°C1.65 V ≤ VDD < 3.6 V (7 suffix version) -40 105

1.65 V ≤ VDD < 3.6 V (3 suffix version) -40 125

TJ
Junction temperature 
range

-40 °C ≤ TA < 85 °C
(6 suffix version)

-40 105(4)

°C
-40 °C ≤  TA < 105 °C

(7 suffix version)
-40 110(4)

-40 °C ≤  TA < 125 °C
(3 suffix version)

-40 130

1. fSYSCLK = fCPU

2. 1.8 V at power-up, 1.65 V at power-down if BOR is disabled

3. To calculate PDmax(TA), use the formula PDmax=(TJmax -TA)/ΘJA with TJmax in this table and ΘJA in “Thermal characteristics” 
table.

4. TJmax is given by the test limit. Above this value the product behavior is not guaranteed.



DocID15962 Rev 15 69/142

STM8L151x4/6, STM8L152x4/6 Electrical parameters

115

          

Table 20. Total current consumption in Run mode 

Symbol
Para

meter Conditions(1) Typ
Max

Unit
55 °C 85 °C(2) 105°C(3) 125 °C(4)

IDD(RUN)

Supply 
current 
in run 

mode(5) 

All 
peripherals  
OFF, 
code 
executed 
from RAM, 
VDD from 

1.65 V to  
3.6 V

HSI RC osc. 

(16 MHz)(6)

fCPU = 125 kHz 0.39 0.47 0.49 0.52 0.55

mA

fCPU = 1 MHz 0.48 0.56 0.58 0.61 0.65

fCPU = 4 MHz 0.75 0.84 0.86 0.91 0.99

fCPU = 8 MHz 1.10 1.20 1.25 1.31 1.40

fCPU = 16 MHz 1.85 1.93 2.12(8) 2.29(8) 2.36(8)

HSE external 
clock 
(fCPU=fHSE)(7) 

fCPU = 125 kHz 0.05 0.06 0.09 0.11 0.12

fCPU = 1 MHz 0.18 0.19 0.20 0.22 0.23

fCPU = 4 MHz 0.55 0.62 0.64 0.71 0.77

fCPU = 8 MHz 0.99 1.20 1.21 1.22 1.24

fCPU = 16 MHz 1.90 2.22 2.23(8) 2.24(8) 2.28(8)

LSI RC osc. 
(typ. 38 kHz)

fCPU = fLSI 0.040 0.045 0.046 0.048 0.050

LSE external 
clock 
(32.768 kHz)

fCPU = fLSE 0.035 0.040 0.048(8) 0.050 0.062

IDD(RUN)

Supply  
current 
in Run  
mode

All 
peripherals 
OFF, code 
executed 
from Flash, 
VDD from 

1.65 V to 
3.6 V

HSI RC 
osc.(9)

fCPU = 125 kHz 0.43 0.55 0.56 0.58 0.62

mA

fCPU = 1 MHz 0.60 0.77 0.80 0.82 0.87

fCPU = 4 MHz 1.11 1.34 1.37 1.39 1.43

fCPU = 8 MHz 1.90 2.20 2.23 2.31 2.40

fCPU = 16 MHz 3.8 4.60 4.75 4.87 4.88

HSE external 
clock 
(fCPU=fHSE) 
(7)

fCPU = 125 kHz 0.30 0.36 0.39 0.44 0.47

fCPU = 1 MHz 0.40 0.50 0.52 0.55 0.56

fCPU = 4 MHz 1.15 1.31 1.40 1.45 1.48

fCPU = 8 MHz 2.17 2.33 2.44 2.56 2.77

fCPU = 16 MHz 4.0 4.46 4.52 4.59 4.77

LSI RC osc. fCPU = fLSI 0.110 0.123 0.130 0.140 0.150

LSE ext. 
clock 
(32.768 

kHz)(10)

fCPU = fLSE 0.100 0.101 0.104 0.119 0.122

1. All peripherals OFF, VDD from 1.65 V to 3.6 V, HSI internal RC osc., fCPU=fSYSCLK

2. For devices with suffix 6

3. For devices with suffix 7

4. For devices with suffix 3
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In the following table, data is based on characterization results, unless otherwise specified.

          

Table 21. Total current consumption in Wait mode 

Symbol Parameter Conditions(1) Typ

Max

Unit
55°C

85 

°C(2)
105 °C

(3)
125 °C

(4)

IDD(Wait)

Supply  
current in  
Wait mode 

CPU not  
clocked,  
all peripherals 
OFF,  
code executed 
from RAM  
with Flash in 

IDDQ mode(5), 
VDD from 
1.65 V to 3.6 V 

HSI

fCPU = 125 kHz 0.33 0.39 0.41 0.43 0.45

mA

fCPU = 1 MHz 0.35 0.41 0.44 0.45 0.48

fCPU = 4 MHz 0.42 0.51 0.52 0.54 0.58

fCPU = 8 MHz 0.52 0.57 0.58 0.59 0.62

fCPU = 16 MHz 0.68 0.76 0.79
0.82

(7)
0.85

(7)

HSE external 
clock 
(fCPU=fHSE)
(6)

fCPU = 125 kHz 0.032 0.056 0.068 0.072 0.093

fCPU = 1 MHz 0.078 0.121 0.144 0.163 0.197

fCPU = 4 MHz 0.218 0.26 0.30 0.36 0.40

fCPU = 8 MHz 0.40 0.52 0.57 0.62 0.66

fCPU = 16 MHz 0.760 1.01 1.05
1.09

(7)
1.16

(7)

LSI fCPU = fLSI 0.035 0.044 0.046 0.049 0.054

LSE(8) 
external 
clock 
(32.768  
kHz)

fCPU = fLSE 0.032 0.036 0.038 0.044 0.051
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In the following table, data is based on characterization results, unless otherwise specified.

          

Table 24. Total current consumption and timing in Active-halt mode at VDD = 1.65 V to 3.6 V 

Symbol Parameter Conditions (1) Typ Max Unit

IDD(AH)
Supply current in 
Active-halt mode

LSI RC 

(at 38 kHz)

LCD OFF(2)

TA = -40 °C to 25 °C 0.9 2.1

μA

TA = 55 °C 1.2 3

TA = 85 °C 1.5 3.4

TA = 105 °C 2.6 6.6

TA = 125 °C 5.1 12

LCD ON  
(static duty/ 
external 

VLCD) (3)

TA = -40 °C to 25 °C 1.4 3.1

TA = 55 °C 1.5 3.3

TA = 85 °C 1.9 4.3

TA = 105 °C 2.9 6.8

TA = 125 °C 5.5 13

LCD ON 
(1/4 duty/ 
external 

VLCD) (4)

TA = -40 °C to 25 °C 1.9 4.3

TA = 55 °C 1.95 4.4

TA = 85 °C 2.4 5.4

TA = 105 °C 3.4 7.6

TA = 125 °C 6.0 15

LCD ON 
(1/4 duty/ 
internal 

VLCD) (5)

TA = -40 °C to 25 °C 3.9 8.75

TA = 55 °C 4.15 9.3

TA = 85 °C 4.5 10.2

TA = 105 °C 5.6 13.5

TA = 125 °C 6.8 16.3
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In the following table, data is based on characterization results, unless otherwise specified.

          

Table 25. Typical current consumption in Active-halt mode, RTC clocked by LSE 
external crystal 

Symbol Parameter Condition(1) Typ Unit

IDD(AH) 
(2) Supply current in Active-halt 

mode

VDD = 1.8 V
LSE 1.15

µA

LSE/32(3) 1.05

VDD = 3 V
LSE 1.30

LSE/32(3) 1.20

VDD = 3.6 V
LSE 1.45

LSE/32(3) 1.35

1. No floating I/O, unless otherwise specified.

2. Based on measurements on bench with 32.768 kHz external crystal oscillator.

3. RTC clock is LSE divided by 32.

Table 26. Total current consumption and timing in Halt mode at VDD = 1.65 to 3.6 V 

Symbol Parameter Condition(1) Typ Max Unit

IDD(Halt)

Supply current in Halt mode

(Ultra-low-power ULP bit =1 in 
the PWR_CSR2 register)

TA = -40 °C to 25 °C 350 1400(2)

nA
TA = 55 °C 580 2000

TA = 85 °C 1160 2800(2)

TA = 105 °C 2560 6700(2)

TA = 125 °C 4.4 13(2) µA

IDD(WUHalt)

Supply current during wakeup 
time from Halt mode (using 
HSI)

- 2.4 - mA

tWU_HSI(Halt)
(3)(4) Wakeup time from Halt to Run 

mode (using HSI)
- 4.7 7 µs

tWU_LSI(Halt)
 (3)(4) Wakeup time from Halt mode 

to Run mode (using LSI)
- 150 - µs

1. TA = -40 to 125 °C, no floating I/O, unless otherwise specified.

2. Tested in production.

3. ULP=0 or ULP=1 and FWU=1 in the PWR_CSR2 register.

4. Wakeup time until start of interrupt vector fetch.  
The first word of interrupt routine is fetched 4 CPU cycles after tWU.
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Current consumption of on-chip peripherals

          

Table 27. Peripheral current consumption 

Symbol Parameter
Typ. 

VDD = 3.0 V
Unit

IDD(TIM1) TIM1 supply current(1) 13

µA/MHz

IDD(TIM2) TIM2 supply current (1) 8

IDD(TIM3) TIM3 supply current (1) 8

IDD(TIM4) TIM4 timer supply current (1) 3

IDD(USART1) USART1 supply current (2) 6

IDD(SPI1) SPI1 supply current (2) 3

IDD(I2C1) I2C1 supply current (2) 5

IDD(DMA1) DMA1 supply current(2) 3

IDD(WWDG) WWDG supply current(2) 2

IDD(ALL) Peripherals ON(3) 44 µA/MHz

IDD(ADC1) ADC1 supply current(4) 1500 µA

IDD(DAC) DAC supply current(5) 370 µA

IDD(COMP1) Comparator 1 supply current(6) 0.160

µA

IDD(COMP2) Comparator 2 supply current(6)
Slow mode 2

Fast mode 5

IDD(PVD/BOR)
Power voltage detector and brownout Reset unit supply 

current (7) 2.6

IDD(BOR) Brownout Reset unit supply current (7) 2.4

IDD(IDWDG) Independent watchdog supply current

including LSI supply 
current

0.45

excluding LSI 
supply current

0.05

1. Data based on a differential IDD measurement between all peripherals OFF and a timer counter running at 16 MHz. The 
CPU is in Wait mode in both cases. No IC/OC programmed, no I/O pins toggling. Not tested in production.

2. Data based on a differential IDD measurement between the on-chip peripheral in reset configuration and not clocked and 
the on-chip peripheral when clocked and not kept under reset. The CPU is in Wait mode in both cases. No I/O pins toggling. 
Not tested in production.

3. Peripherals listed above the IDD(ALL) parameter ON: TIM1, TIM2, TIM3, TIM4, USART1, SPI1, I2C1, DMA1, WWDG.

4. Data based on a differential IDD measurement between ADC in reset configuration and continuous ADC conversion.

5. Data based on a differential IDD measurement between DAC in reset configuration and continuous DAC conversion of  
VDD /2. Floating DAC output.

6. Data based on a differential IDD measurement between COMP1 or COMP2 in reset configuration and COMP1 or COMP2 
enabled with static inputs. Supply current of internal reference voltage excluded.

7. Including supply current of internal reference voltage.
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HSE oscillator critical gm formula

gmcrit 2 Π× fHSE×( )2 Rm× 2Co C+( )2
=

Rm: Motional resistance (see crystal specification), Lm: Motional inductance (see crystal specification), 
Cm: Motional capacitance (see crystal specification), Co: Shunt capacitance (see crystal specification), 
CL1=CL2=C: Grounded external capacitance 
gm >> gmcrit

LSE crystal/ceramic resonator oscillator

The LSE clock can be supplied with a 32.768 kHz crystal/ceramic resonator oscillator. All 
the information given in this paragraph is based on characterization results with specified 
typical external components. 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 
(frequency, package, accuracy...).

          

Table 32. LSE oscillator characteristics 

Symbol Parameter Conditions Min Typ Max Unit

fLSE
Low speed external oscillator 
frequency

- - 32.768 - kHz

RF Feedback resistor ΔV = 200 mV - 1.2 - MΩ 

C(1)

1. C=CL1=CL2 is approximately equivalent to 2 x crystal CLOAD.

Recommended load capacitance (2)

2. The oscillator selection can be optimized in terms of supply current using a high quality resonator with a 
small Rm value. Refer to crystal manufacturer for more details.

- - 8 - pF

IDD(LSE) LSE oscillator power consumption

- - - 1.4(3)

3. Data guaranteed by design.

µA

VDD = 1.8 V - 450 -

nAVDD = 3 V - 600 -

VDD = 3.6 V - 750 -

gm Oscillator transconductance - 3(3) - - µA/V

tSU(LSE)
(4)

4.  tSU(LSE) is the startup time measured from the moment it is enabled (by software) to a stabilized 
32.768 kHz oscillation. This value is measured for a standard crystal resonator and it can vary significantly 
with the crystal manufacturer.

Startup time  VDD is stabilized - 1 - s
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9.3.8 Communication interfaces

SPI1 - Serial peripheral interface

Unless otherwise specified, the parameters given in Table 43 are derived from tests 
performed under ambient temperature, fSYSCLK frequency and VDD supply voltage 
conditions summarized in Section 9.3.1. Refer to I/O port characteristics for more details on 
the input/output alternate function characteristics (NSS, SCK, MOSI, MISO).

          

Table 43. SPI1 characteristics 

Symbol Parameter Conditions(1) Min Max Unit

fSCK
1/tc(SCK)

SPI1 clock frequency
Master mode  0 8

MHz
Slave mode 0 8

tr(SCK)
tf(SCK)

SPI1 clock rise and fall 
time

Capacitive load: C = 30 pF - 30

ns

tsu(NSS)
(2) NSS setup time Slave mode 4 x 1/fSYSCLK -

th(NSS)
(2) NSS hold time Slave mode 80 -

tw(SCKH)
(2)

tw(SCKL)
(2) SCK high and low time

Master mode,  
fMASTER = 8 MHz, fSCK= 4 MHz

105 145

tsu(MI) 
(2)

tsu(SI)
(2) Data input setup time

Master mode 30 -

Slave mode 3 -

th(MI) 
(2)

th(SI)
(2) Data input hold time

Master mode 15 -

Slave mode 0 -

ta(SO)
(2)(3) Data output access time Slave mode - 3x 1/fSYSCLK

tdis(SO)
(2)(4) Data output disable time Slave mode 30 -

tv(SO) 
(2) Data output valid time Slave mode (after enable edge) - 60

tv(MO)
(2) Data output valid time

Master mode (after enable 
edge)

- 20

th(SO)
(2)

Data output hold time

Slave mode (after enable edge) 15 -

th(MO)
(2) Master mode (after enable 

edge)
1 -

1. Parameters are given by selecting 10 MHz I/O output frequency.

2. Values based on design simulation and/or characterization results.

3. Min time is for the minimum time to drive the output and max time is for the maximum time to validate the data.

4. Min time is for the minimum time to invalidate the output and max time is for the maximum time to put the data in Hi-Z.
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9.3.13 12-bit DAC characteristics

In the following table, data is guaranteed by design, not tested in production.

          

Table 50. DAC characteristics 

Symbol Parameter  Conditions Min Typ Max Unit

VDDA Analog supply voltage - 1.8 - 3.6 V

VREF+ Reference supply voltage - 1.8 - VDDA

IVREF
Current consumption on VREF+ 
supply

VREF+ = 3.3 V, no 

load, middle code 
(0x800)

- 130 220

µA

VREF+ = 3.3 V, no 

load, worst code 
(0x000)

- 220 350

IVDDA
Current consumption on VDDA 
supply

VDDA = 3.3 V, no load, 

middle code (0x800)
- 210 320

VDDA = 3.3 V, no load, 

worst code (0x000)
- 320 520

TA Temperature range - -40 - 125 °C

RL Resistive load(1) (2) DACOUT buffer ON 5 - - kΩ

RO Output impedance DACOUT buffer OFF - 8 10 kΩ

CL Capacitive load(3) - - - 50 pF

DAC_OUT DAC_OUT voltage(4)
DACOUT buffer ON 0.2 - VDDA-0.2 V

DACOUT buffer OFF 0 - VREF+  -1 LSB V

tsettling

Settling time (full scale: for a 12-
bit input code transition between 
the lowest and the highest input 
codes when DAC_OUT reaches 
the final value ±1LSB)

RL ≥5 kΩ, CL≤  50 pF - 7 12 µs

Update rate

Max frequency for a correct 
DAC_OUT (@95%) change 
when small variation of the input 
code (from code i to i+1LSB).

RL ≥ 5 kΩ, CL ≤ 50 pF - 1 Msps

tWAKEUP

Wakeup time from OFF state. 
Input code between lowest and 
highest possible codes.

RL ≥5 kΩ, CL≤ 50 pF - 9 15 µs

PSRR+
Power supply rejection ratio (to 
VDDA) (static DC measurement)

RL≥ 5 kΩ, CL≤ 50 pF - -60 -35 dB

1. Resistive load between DACOUT and GNDA.

2. Output on PF0 (48-pin package only).

3. Capacitive load at DACOUT pin.

4. It gives the output excursion of the DAC.


