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1 Introduction

This datasheet provides the ordering information and mechanical device characteristics of 
the STM32F301x6/8 microcontrollers.

This datasheet should be read in conjunction with the STM32F301x6/8 and STM32F318x8 
advanced ARM®-based 32-bit MCUs reference manual (RM0366). The reference manual is 
available from the STMicroelectronics website www.st.com.

For information on the ARM® Cortex®-M4 core, please refer to the Cortex®-M4 Technical 
Reference Manual, available from ARM website www.arm.com.
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3.14 Ultra-fast comparators (COMP)

The STM32F301x6/8 devices embed up to three ultra-fast rail-to-rail comparators which 
offer the features below:

• Programmable internal or external reference voltage

• Selectable output polarity.

The reference voltage can be one of the following:

• External I/O

• DAC output

• Internal reference voltage or submultiple (1/4, 1/2, 3/4). Refer to Table 27: Embedded 
internal reference voltage for the value and precision of the internal reference voltage. 

All comparators can wake up from STOP mode, and also generate interrupts and breaks for 
the timers.

3.15 Timers and watchdogs

The STM32F301x6/8 devices include advanced control timer, up to general-purpose timers, 
basic timer, two watchdog timers and a SysTick timer. Table 5 compares the features of the 
advanced control, general purpose and basic timers.

          

Table 5. Timer feature comparison 

Timer type Timer
Counter 

resolution
Counter 

type
Prescaler 

factor

DMA 
request 

generation

Capture/
compare 
Channels

Complementary 
outputs

Advanced 
control

TIM1(1) 16-bit
Up, Down, 
Up/Down

Any integer 
between 1 
and 65536

Yes 4 Yes

General-
purpose

TIM2 32-bit
Up, Down, 
Up/Down

Any integer 
between 1 
and 65536

Yes 4 No

TIM15(1) 16-bit Up
Any integer 
between 1 
and 65536

Yes 2 1

TIM16(1), 
TIM17(1) 16-bit Up

Any integer 
between 1 
and 65536

Yes 1 1

Basic TIM6 16-bit Up
Any integer 
between 1 
and 65536

Yes 0 No

1.  TIM1/15/16/17 can be clocked from the PLL running at 144 MHz when the system clock source is the PLL and AHB or 
APB2 subsystem clocks are not divided by more than 2 cumulatively.
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7 F6 10 14 PA0 -TAMPER2-WKUP1 I/O TTa (2)
TIM2_CH1/TIM2_ETR, 
TSC_G1_IO1, USART2_CTS, 
EVENTOUT

ADC1_IN1, RTC_TAMP2, WKUP1

8 G7 11 15 PA1 I/O TTa (2)
RTC_REFIN, TIM2_CH2, 
TSC_G1_IO2, USART2_RTS_DE, 
TIM15_CH1N, EVENTOUT

ADC1_IN2

9 E5 12 16 PA2 I/O TTa (2)
TIM2_CH3, TSC_G1_IO3, 
USART2_TX, COMP2_OUT, 
TIM15_CH1, EVENTOUT

ADC1_IN3, COMP2_INM

10 E4 13 17 PA3 I/O TTa (2)
TIM2_CH4, TSC_G1_IO4, 
USART2_RX, TIM15_CH2, 
EVENTOUT

ADC1_IN4

- F7 - 18 VSS_4 S - - - -

- F2 - 19 VDD_4 S - - - -

11 G6 14 20 PA4 I/O TTa (2)(3) TSC_G2_IO1, SPI3_NSS/I2S3_WS, 
USART2_CK, EVENTOUT

ADC1_IN5, DAC1_OUT1, 
COMP2_INM, COMP4_INM, 
COMP6_INM

12 F5 15 21 PA5 I/O TTa -
TIM2_CH1/TIM2_ETR, 
TSC_G2_IO2, EVENTOUT

OPAMP2_VINM

13 F4 16 22 PA6 I/O TTa (3) TIM16_CH1, TSC_G2_IO3, 
TIM1_BKIN, EVENTOUT

ADC1_IN10, OPAMP2_VOUT

14 F3 17 23 PA7 I/O TTa -
TIM17_CH1, TSC_G2_IO4, 
TIM1_CH1N, EVENTOUT

ADC1_IN15, COMP2_INP, 
OPAMP2_VINP

Table 13. STM32F301x6/8 pin definitions (continued)

Pin Number

Pin name 
(function after reset)

P
in

 t
yp

e

I/O
 s

tr
u

ct
u

re

N
o

te
s Alternate

functions
Additional
functions

U
Q

F
N

32

W
L

C
S

P
49

L
Q

F
P

4
8

L
Q

F
P

6
4
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- F1 27 35 PB14 I/O TTa -

TIM15_CH1, TSC_G6_IO4, 
SPI2_MISO/I2S2ext_SD, 
TIM1_CH2N, USART3_RTS_DE, 
EVENTOUT

OPAMP2_VINP

- E1 28 36 PB15 I/O TTa -
RTC_REFIN, TIM15_CH2, 
TIM15_CH1N, TIM1_CH3N, 
SPI2_MOSI/I2S2_SD, EVENTOUT

COMP6_INM

- - - 37 PC6 I/O FT -
EVENTOUT, I2S2_MCK, 
COMP6_OUT

-

- - - 38 PC7 I/O FT - EVENTOUT, I2S3_MCK -

- - - 39 PC8 I/O FT - EVENTOUT -

- - - 40 PC9 I/O FTf - EVENTOUT, I2C3_SDA, I2SCKIN -

18 D1 29 41 PA8 I/O FT -
MCO, I2C3_SCL, I2C2_SMBAL, 
I2S2_MCK, TIM1_CH1, 
USART1_CK, EVENTOUT

-

19 D2 30 42 PA9 I/O FTf -

I2C3_SMBAL, TSC_G4_IO1, 
I2C2_SCL, I2S3_MCK, TIM1_CH2, 
USART1_TX, TIM15_BKIN, 
TIM2_CH3, EVENTOUT

-

Table 13. STM32F301x6/8 pin definitions (continued)

Pin Number

Pin name 
(function after reset)

P
in

 t
yp

e

I/O
 s

tr
u

ct
u

re

N
o

te
s Alternate

functions
Additional
functions

U
Q

F
N

32

W
L

C
S

P
49

L
Q

F
P

4
8

L
Q

F
P

6
4
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Table 17. Alternate functions for Port D

Port & 
pin 

name

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SYS_AF
TIM2/TIM15/ 
TIM16/TIM17/ 
EVENT

I2C3/TIM1/TIM2/
TIM15

I2C3/TIM15/TSC
I2C1/I2C2/TIM1/ 
TIM16/TIM17

SPI2/I2S2/ 
SPI3/I2S3/ 
Infrared

SPI2/I2S2/SPI3/ 
I2S3/TIM1/ 
Infrared

USART1/ 
USART2/ 
USART3/ 
GPCOMP6

PD2 - EVENTOUT - - - - - -

Table 18. Alternate functions for Port F

Port & 
pin 

name

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7

SYS_AF
TIM2/TIM15/ 
TIM16/TIM17/ 
EVENT

I2C3/TIM1/TIM2/
TIM15

I2C3/TIM15/TSC
I2C1/I2C2/TIM1/ 
TIM16/TIM17

SPI2/I2S2/ 
SPI3/I2S3/ 
Infrared

SPI2/I2S2/SPI3/ 
I2S3/TIM1/ 
Infrared

USART1/USAR
T2/USART3/ 
GPCOMP6

PF0 - - - - I2C2_SDA
SPI2_NSS/ 
I2S2_WS

TIM1_CH3N -

PF1 - - - - I2C2_SCL
SPI2_SCK/ 
I2S2_CK

- -
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5 Memory mapping

Figure 8. STM32F301x6/8 memory mapping
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Table 30. Typical and maximum current consumption from the VDDA supply 

Symbol Parameter
Conditions

(1) fHCLK

 VDDA = 2.4 V  VDDA = 3.6 V

Unit
Typ

Max @ TA
(2)

Typ
Max @ TA

(2)

25 °C 85 °C 105 °C 25 °C 85 °C 105 °C

IDDA

Supply 
current in 
Run/Sleep 

mode, 
code 

executing 
from Flash 

or RAM

HSE 
bypass

72 MHz 231 254(3) 266 271(3) 251 274(3) 294 300(3)

µA

64 MHz 203 226 239 243 222 245 261 266

48 MHz 153 174 182 186 165 185 198 203

32 MHz 105 124 131 133 114 132 141 143

24 MHz 82 98 104 105 89 106 111 113

8 MHz 3.1 4.1 4.1 5.1 3.6 4.7 5.2 5.5

1 MHz 3.1 4.1 4.1 5.1 3.6 4.7 5.2 5.5

HSI clock

64 MHz 270 294 307 312 296 322 338 343

48 MHz 219 242 253 257 240 263 276 281

32 MHz 171 192 201 203 188 209 219 222

24 MHz 148 169 175 177 163 182 190 193

8 MHz 69 84 87 87 79 92 94 96

1. Current consumption from the VDDA supply is independent of whether the peripherals are on or off. Furthermore when the 
PLL is off, IDDA is independent from the frequency.

2. Guaranteed by characterization results.

3. Data based on characterization results and tested in production.

Table 31. Typical and maximum VDD consumption in Stop and Standby modes 

Symbol Parameter Conditions

Typ @VDD (VDD=VDDA) Max(1)

Unit
 2.0 V  2.4 V  2.7 V 3.0 V 3.3 V 3.6 V

TA = 
25 °C

TA = 
85 °C

TA = 
105 °C

IDD

Supply  
current in 
Stop mode

Regulator in run mode, 
all oscillators OFF 

16.92 17.09 17.16 17.27 17.39 17.50 29.7 359.1 564.5

µA

Regulator in low-power 
mode, all oscillators OFF 

5.29 5.46 5.55 5.70 5.73 5.95 16.40 267.1 407.4

Supply  
current in  
Standby  
mode

LSI ON and IWDG ON 0.80 0.93 1.11 1.19 1.31 1.41 - - -

LSI OFF and IWDG OFF 0.63 0.76 0.84 0.95 1.02 1.10 5.00 6.30 12.60

1. Guaranteed by characterization results.
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Table 36. Switching output I/O current consumption 

Symbol Parameter Conditions(1) I/O toggling 
frequency (fSW)

Typ Unit

ISW
I/O current

consumption

VDD = 3.3 V
Cext = 0 pF

C = CINT + CEXT+ CS

2 MHz 0.90

mA

4 MHz 0.93

8 MHz 1.16

18 MHz 1.60

36 MHz 2.51

48 MHz 2.97

VDD = 3.3 V
Cext = 10 pF

C = CINT + CEXT +CS

2 MHz 0.93

4 MHz 1.06

8 MHz 1.47

18 MHz 2.26

36 MHz 3.39

48 MHz 5.99

VDD = 3.3 V
Cext = 22 pF

C = CINT + CEXT +CS

2 MHz 1.03

4 MHz 1.30

8 MHz 1.79

18 MHz 3.01

36 MHz 5.99

VDD = 3.3 V
Cext = 33 pF

C = CINT + CEXT+ CS

2 MHz 1.10

4 MHz 1.31

8 MHz 2.06

18 MHz 3.47

36 MHz 8.35

VDD = 3.3 V
Cext = 47 pF

C = CINT + CEXT+ CS

2 MHz 1.20

4 MHz 1.54

8 MHz 2.46

18 MHz 4.51

1. CS = 5 pF (estimated value). 
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On-chip peripheral current consumption

The MCU is placed under the following conditions:

• all I/O pins are in analog input configuration

• all peripherals are disabled unless otherwise mentioned

• the given value is calculated by measuring the current consumption

– with all peripherals clocked off

– with only one peripheral clocked on

• ambient operating temperature at 25°C and VDD = VDDA = 3.3 V.
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6.3.6 Wakeup time from low-power mode

The wakeup times given in Table 38 are measured starting from the wakeup event trigger up 
to the first instruction executed by the CPU:

• For Stop or Sleep mode: the wakeup event is WFE.

• WKUP1 (PA0) pin is used to wakeup from Standby, Stop and Sleep modes.

All timings are derived from tests performed under ambient temperature and VDD supply 
voltage conditions summarized in Table 23. 

          

          

Table 38. Low-power mode wakeup timings

 Symbol Parameter  Conditions 
 Typ @VDD, VDD = VDDA

Max Unit
 2.0 V  2.4 V  2.7 V 3 V 3.3 V 3.6 V

tWUSTOP
Wakeup from 
Stop mode

Regulator in 
run mode

4.5 4.2 4.1 4.0 3.8 3.8 4.5

µs
Regulator in 
low-power 
mode

8.2 7.0 6.4 6.0 5.7 5.5 9.0

tWUSTANDBY
(1) Wakeup from 

Standby mode
LSI and 
IWDG OFF

72.8 63.4 59.2 56.1 53.1 51.3 103

tWUSLEEP
Wakeup from 
Sleep mode

- 6 -
CPU 
clock 
cycles

1. Guaranteed by characterization results.

Table 39. Wakeup time using USART(1)

Symbol Parameter Conditions Typ Max Unit

tWUUSART

Wakeup time needed to calculate 
the maximum USART baud rate 
allowing to wakeup up from Stop 
mode when the USART clock 
source is HSI

Stop mode with main 
regulator in low-power mode

- 13.125

µs
Stop mode with main 
regulator in run mode

- 3.125

1. Guaranteed by design. 
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Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard GPIO. The 
external clock signal has to respect the I/O characteristics in Section 6.3.14. However, the 
recommended clock input waveform is shown in Figure 15

          

Figure 15. Low-speed external clock source AC timing diagram

Table 41. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fLSE_ext
User External clock source 
frequency(1)

1. Guaranteed by design.

-

- 32.768 1000 kHz

VLSEH
OSC32_IN input pin high level 
voltage

0.7VDD - VDD

V

VLSEL
OSC32_IN input pin low level 
voltage

VSS - 0.3VDD

tw(LSEH)
tw(LSEL)

OSC32_IN high or low time(1) 450 - -

ns
tr(LSE)
tf(LSE)

OSC32_IN rise or fall time(1) - - 50
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Figure 17. Typical application with a 32.768 kHz crystal

Note: An external resistor is not required between OSC32_IN and OSC32_OUT and it is forbidden 
to add one.
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Static latch-up

Two complementary static tests are required on six parts to assess the latch-up 
performance: 

• A supply overvoltage is applied to each power supply pin

• A current injection is applied to each input, output and configurable I/O pin

These tests are compliant with EIA/JESD 78A IC latch-up standard.

          

6.3.13 I/O current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below VSS or 
above VDD (for standard, 3 V-capable I/O pins) should be avoided during normal product 
operation. However, in order to give an indication of the robustness of the microcontroller in 
cases when abnormal injection accidentally happens, susceptibility tests are performed on a 
sample basis during device characterization.

Functional susceptibility to I/O current injection 

While a simple application is executed on the device, the device is stressed by injecting 
current into the I/O pins programmed in floating input mode. While current is injected into 
the I/O pin, one at a time, the device is checked for functional failures. 

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher 
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out 
of –5 µA/+0 µA range), or other functional failure (for example reset occurrence or oscillator 
frequency deviation).

The test results are given in Table 53

          

Note: It is recommended to add a Schottky diode (pin to ground) to analog pins which may 
potentially inject negative currents.

Table 52. Electrical sensitivities 

Symbol Parameter Conditions Class

LU Static latch-up class TA = +105 °C conforming to JESD78A 2 level A

Table 53. I/O current injection susceptibility 

Symbol Description

Functional susceptibility 

UnitNegative 
injection

Positive 
injection

IINJ

Injected current on BOOT0 -0 NA

mA

Injected current on PC0 pin (TTa pin) -0 +5

Injected current PC0, PC1, PC2, PC3, PA0, PA1, PA2, 
PA3, PA4, PA6, PA7, PC4, PB0, PB10, PB11, PB13 with 
induced leakage current on other pins from this group 
less than -100 µA or more than +100  µA

-5 +5

Injected current on any other TT, FT and FTf pins -5 NA

Injected current on all other TC, TTa and RESET pins -5 +5
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Figure 25. SPI timing diagram - slave mode and CPHA = 0

Figure 26. SPI timing diagram - slave mode and CPHA = 1(1)

1. Measurement points are done at 0.5VDD and with external CL = 30 pF.
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Figure 37. WLCSP49 - 49-pin, 3.417 x 3.151 mm, 0.4 mm pitch wafer level chip scale 
package recommended footprint

Table 75. WLCSP49 - 49-pin, 3.417 x 3.151 mm, 0.4 mm pitch wafer level chip scale 
package mechanical data 

Symbol
millimeters inches(1)

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

Min Typ Max Min Typ Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230

A1 - 0.175 - - 0.0069 -

A2 - 0.380 - - 0.0150 -

A3(2)

2. Back side coating

- 0.025 - - 0.0010 -

b(3)

3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.

0.220 0.250 0.280 0.0087 0.0098 0.0110

D 3.382 3.417 3.452 0.1331 0.1345 0.1359

E 3.116 3.151 3.186 0.1227 0.1241 0.1254

e - 0.400 - - 0.0157 -

e1 - 2.400 - - 0.0945 -

e2 - 2.400 - - 0.0945 -

F - 0.5085 - - 0.0200 -

G - 0.3755 - - 0.0148 -

aaa - - 0.100 - - 0.0039

bbb - - 0.100 - - 0.0039

ccc - - 0.100 - - 0.0039

ddd - - 0.050 - - 0.0020

eee - - 0.050 - - 0.0020



DocID025146 Rev 6 119/135

STM32F301x6 STM32F301x8 Package information

131

7.2 LQFP64 package information

Figure 39. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package outline

1. Drawing is not to scale.

          

Table 77. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat 
package mechanical data 

Symbol
millimeters inches(1)

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 -
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Device marking

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

Figure 41. LQFP64 marking example (package top view)

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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Figure 46. UFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch ultra thin fine pitch quad flat 
package recommended footprint

1. Dimensions are expressed in millimeters.

Table 79. UFQFPN32 - 32-pin, 5x5 mm, 0.5 mm pitch ultra thin fine pitch quad flat 
package mechanical data 

Symbol
millimeters inches(1)

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

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 -

b 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
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Table 81. Ordering information scheme

Example: STM32 F 301 K 8 T 6 xxx

Device family

STM32 = ARM®-based 32-bit microcontroller

Product type

F = general-purpose

Device subfamily

301 = STM32F301xx, 2.0 to 3.6 V operating voltage

Pin count

K = 32 pins

C = 48 or 49 pins

R = 64 pins

Flash memory size

6 = 32 Kbytes of Flash memory 

8 = 64 Kbytes of Flash memory

Package

T = LQFP

Y= WLCSP

U= UFQFPN

Temperature range

6 = Industrial temperature range, –40 to 85 °C

7 = Industrial temperature range, –40 to 105 °C

Options

xxx = programmed parts

TR = tape and reel


