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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
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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2.2 Full compatibility throughout the family

The STM32F101xx is a complete family whose members are fully pin-to-pin, software and 
feature compatible. In the reference manual, the STM32F101x4 and STM32F101x6 are 
referred to as low-density devices, the STM32F101x8 and STM32F101xB are referred to as 
medium-density devices, and the STM32F101xC, STM32F101xD and STM32F101xE are 
referred to as high-density devices.

Low- and high-density devices are an extension of the STM32F101x8/B devices, they are 
specified in the STM32F101x4/6 and STM32F101xC/D/E datasheets, respectively. Low-
density devices feature lower Flash memory and RAM capacities and a timer less. High-
density devices have higher Flash memory and RAM capacities, and additional peripherals 
like FSMC and DAC, while remaining fully compatible with the other members of the 
STM32F101xx family. 
The STM32F101x4, STM32F101x6, STM32F101xC, STM32F101xD and STM32F101xE 
are a drop-in replacement for the STM32F101x8/B medium-density devices, allowing the 
user to try different memory densities and providing a greater degree of freedom during the 
development cycle.

Moreover, the STM32F101xx performance line family is fully compatible with all existing 
STM32F101xx access line and STM32F102xx USB access line devices.

          

Table 3. STM32F101xx family 

Pinout

Memory size

Low-density devices Medium-density devices High-density devices

16 KB 
Flash

32 KB 
Flash(1)

1. For orderable part numbers that do not show the A internal code after the temperature range code (6), the 
reference datasheet for electrical characteristics is that of the STM32F101x8/B medium-density devices.

64 KB 
Flash

128 KB 
Flash

256 KB 
Flash

384 KB 
Flash

512 KB 
Flash

4 KB RAM 6 KB RAM 10 KB RAM 16 KB RAM
32 KB 
RAM

48 KB 
RAM

48 KB 
RAM

144 - - - - 5 × USARTs 
4 × 16-bit timers, 2 × basic timers 
3 × SPIs, 2 × I2
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Table 4. Low-density STM32F101xx pin definitions 

Pins 

Pin name

Ty
p

e(1
)

I /
 O

 le
ve

l(2
)

Main 
function(3)

(after reset)

Alternate functions(3)(4)

L
Q

F
P

4
8

L
Q

F
P

6
4

V
F

Q
F

P
N

36

Default Remap

1 1 - VBAT S - VBAT - -

2 2 -
PC13-TAMPER-

RTC(5) I/O - PC13(6) TAMPER-RTC -

3 3 - PC14-OSC32_IN(5) I/O - PC14(6) OSC32_IN -

4 4 - PC15-OSC32_OUT(5) I/O - PC15(6) OSC32_OUT -

5 5 2 OSC_IN I - OSC_IN - -

6 6 3 OSC_OUT O - OSC_OUT - -

7 7 4 NRST I/O - NRST - -

- 8 - PC0 I/O - PC0 ADC_IN10 -

- 9 - PC1 I/O - PC1 ADC_IN11 -

- 10 - PC2 I/O - PC2 ADC_IN12 -

- 11 - PC3 I/O - PC3 ADC_IN13 -

8 12 5 VSSA S - VSSA - -

9 13 6 VDDA S - VDDA - -

10 14 7 PA0-WKUP I/O - PA0
WKUP/USART2_CTS/ 

ADC_IN0/
TIM2_CH1_ETR(7)

-

11 15 8 PA1 I/O - PA1
USART2_RTS/

ADC_IN1/TIM2_CH2(7) -

12 16 9 PA2 I/O - PA2
USART2_TX/

ADC_IN2/TIM2_CH3(7) -

13 17 10 PA3 I/O - PA3
USART2_RX/

ADC_IN3/TIM2_CH4(7) -

- 18 - VSS_4 S - VSS_4 - -

- 19 - VDD_4 S - VDD_4 - -

14 20 11 PA4 I/O - PA4
SPI_NSS(7)/ADC_IN4

USART2_CK
-

15 21 12 PA5 I/O - PA5 SPI_SCK(7)/ADC_IN5 -

16 22 13 PA6 I/O - PA6
SPI_MISO(7)/ADC_IN6/

TIM3_CH1(7) 
-
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5.3 Operating conditions

5.3.1 General operating conditions

          

Table 6. Current characteristics 

Symbol Ratings  Max. Unit

IVDD Total current into VDD/VDDA power lines (source)(1)

1. All main power (VDD, VDDA) and ground (VSS, VSSA) pins must always be connected to the external power 
supply, in the permitted range.

150

mA

IVSS Total current out of VSS ground lines (sink)(1) 150

IIO
Output current sunk by any I/O and control pin 25

Output current source by any I/Os and control pin − 25

IINJ(PIN)
(2)

2. Negative injection disturbs the analog performance of the device. See note in Section 5.3.17: 12-bit ADC 
characteristics.

Injected current on five volt tolerant pins(3)

3. Positive injection is not possible on these I/Os. A negative injection is induced by VIN<VSS. IINJ(PIN) must 
never be exceeded. Refer to Table 5: Voltage characteristics for the maximum allowed input voltage 
values.

-5/+0

Injected current on any other pin(4)

4.  A positive injection is induced by VIN>VDD while a negative injection is induced by VIN<VSS. IINJ(PIN) must 
never be exceeded. Refer to Table 5: Voltage characteristics for the maximum allowed input voltage 
values.

± 5

ΣIINJ(PIN) Total injected current (sum of all I/O and control pins)(5)

5. When several inputs are submitted to a current injection, the maximum ΣIINJ(PIN) is the absolute sum of the 
positive and negative injected currents (instantaneous values). 

± 25

Table 7. Thermal characteristics 

Symbol Ratings  Value Unit

TSTG Storage temperature range –65 to +150 °C

TJ Maximum junction temperature 150 °C

Table 8. General operating conditions 

Symbol Parameter  Conditions Min Max Unit

fHCLK Internal AHB clock frequency - 0 36

MHzfPCLK1 Internal APB1 clock frequency - 0 36

fPCLK2 Internal APB2 clock frequency - 0 36

VDD Standard operating voltage - 2 3.6

VVDDA
(1)

Analog operating voltage 
(ADC not used) Must be the same potential 

as VDD
(2)

2 3.6

Analog operating voltage 
(ADC used)

2.4 3.6

VBAT Backup operating voltage - 1.8 3.6
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Table 14. Maximum current consumption in Sleep mode, code running from Flash
or RAM 

Symbol Parameter Conditions fHCLK

Max(1)

1. Based on characterization, tested in production at VDD max and fHCLK max with peripherals enabled.

Unit
TA = 85 °C

IDD
Supply current in 
Sleep mode

External clock(2) all 
peripherals enabled

2. External clock is 8 MHz and PLL is on when fHCLK > 8 MHz.

36 MHz 14

mA

24 MHz 10

16 MHz 7

8 MHz 4

External clock(2), all 
peripherals disabled

36 MHz 5

24 MHz 4.5

16 MHz 4

8 MHz 3

Table 15. Typical and maximum current consumptions in Stop and Standby modes 

Symbol Parameter Conditions

Typ(1) Max

UnitVDD/VBAT
= 2.0 V

VDD/ VBAT 
= 2.4 V

VDD/VBAT
= 3.3 V

TA = 
85 °C(2)

IDD

Supply 
current in 
Stop mode

Regulator in Run mode,  
Low-speed and high-speed internal 
RC oscillators and high-speed 
oscillator OFF (no independent 
watchdog)

- 21.3 21.7 160

µA

Regulator in Low Power mode,  
Low-speed and high-speed internal 
RC oscillators and high-speed 
oscillator OFF (no independent 
watchdog)

- 11.3 11.7 145

Supply 
current in 
Standby 
mode

Low-speed internal RC oscillator 
and independent watchdog ON

- 2.6 3.4 -

Low-speed internal RC oscillator 
ON, independent watchdog OFF

- 2.4 3.2 -

Low-speed internal RC oscillator 
and independent watchdog OFF, 
low-speed oscillator and RTC OFF

- 1.7 2 3.2

IDD_VBAT

Backup 
domain 
supply current 

Low-speed oscillator and RTC ON 0.9 1.1 1.4 1.9

1. Typical values are measured at TA = 25 °C.

2. Based on characterization, not rested in production.
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5.3.6 External clock source characteristics

High-speed external user clock generated from an external source

The characteristics given in Table 19 result from tests performed using an high-speed 
external clock source, and under the ambient temperature and supply voltage conditions 
summarized in Table 8.

Table 18. Peripheral current consumption 

Peripheral Typical consumption at 25 °C Unit

AHB (up to 36 MHz)

DMA1 15.97

��A/MHz

CRC 1.67

BusMatrix(1)

1. The BusMatrix is automatically active when at least one master is ON. (CPU, DMA1).

8.33

APB1 (up to 18 MHz)

APB1-Bridge 7.22

TIM2 33.33

TIM3 33.61

USART2 12.78

I2C1 10.83

WWDG 3.33

PWR 1.94

BKP 2.78

IWDG 1.39

APB2 (up to 36 MHz)

APB2-Bridge 3.33

GPIO A 7.50

GPIO B 6.81

GPIO C 7.22

GPIO D 6.94

SPI1 4.86

USART1 12.78

ADC1(2) 

2. Specific conditions for measuring ADC current consumption: fHCLK = 28 MHz, fAPB1 = fHCLK, fAPB2 = fHCLK, 
fADCCLK  = fAPB2 / 2. When ADON bit in the ADC_CR2 register is set to 1, a current consumption of analog 





DocID15058 Rev 6 47/87

STM32F101x4, STM32F101x6 Electrical characteristics

86

Figure 21. Typical application with a 32.768 kHz crystal

5.3.7 Internal clock source characteristics

The parameters given in Table 23 are derived from tests performed under the ambient 
temperature and VDD supply voltage conditions summarized in Table 8.

High-speed internal (HSI) RC oscillator

          

ai14129b

OSC32_OUT

OSC32_IN fLSE
CL1

RF

STM32F10xxx

32.768 KHz
resonator

Resonator with
integrated capacitors

Bias 
controlled

gain

CL2

Table 23. HSI oscillator characteristics(1) 

1. VDD = 3.3 V, TA = –40 to 105 °C unless otherwise specified.

Symbol Parameter Conditions Min Typ Max Unit

fHSI Frequency - - 8 - MHz 

DuCy(HSI) Duty cycle - 45 - 55 % 

ACCHSI
Accuracy of the HSI 
oscillator

User-trimmed with the RCC_CR 
register(2)

2. Refer to application note AN2868 “STM32F10xxx internal RC oscillator (HSI) calibration” available from 
the ST website www.st.com.

- - 1(3)

3. Guaranteed by design, not tested in production.

%

Factory-
calibrated 
(4)

 
(5)

4. Based on characterization, not tested in production.

5. The actual frequency of HSI oscillator may be impacted by a reflow, but does not drift out of the specified 
range.

TA = –40 to 105 °C –2 - 2.5 %

TA = –10 to 85 °C –1.5 - 2.2 %

TA = 0 to 70 °C –1.3 - 2 %

TA = 25 °C –1.1 - 1.8 %

tsu(HSI)
(4) HSI oscillator 

startup time
- 1 - 2 µs

IDD(HSI)
(4) HSI oscillator power 

consumption
- - 80 100 µA
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Figure 24. 5 V tolerant I/O input characteristics - CMOS port

Figure 25. 5 V tolerant I/O input characteristics - TTL port

�6�$�$

������

�� ������

�#�-�/�3���S�T�A�N�D�A�R�D���R�E�Q�U�I�R�E�M�E�N�T�S���6

�)�(���
��������6�$�$

��

�#�-�/�3���S�T�A�N�D�A�R�D���R�E�Q�U�I�R�M�E�N�T���6
�)�,�������

����6�$�$

��������
��

������

������

� � � �� �� �

��

��������

����������
����������

��������
��������

��������
��������

�6�)�(���6�)�,�����6�	

�6�$�$�����6�	

�A�I�����������C

�6�)�(������
�������6�$�$�
���	��

��

�6�)�,�������
������6�$�$�
���	��

���������"�A�S�E�D���O�N���D�E�S�I�G�N���S�I�M�U�L�A�T�I�O�N�S

�"�A�S�E�D���O�N���D�E�S�I�G�N���S�I�M�U�L�A�T�I�O�N�S
�4�E�S�T�E�D���I�N���P�R�O�D�U�C�T�I�O�N

�4�E�S�T�E�D���I�N���P�R�O�D�U�C�T�I�O�N

�!�R�E�A���N�O�T��
�D�E�T�E�R�M�I�N�E�D

������

������

�� ��������������



Electrical characteristics STM32F101x4, STM32F101x6

64/87 DocID15058 Rev 6

Figure 29. SPI timing diagram - slave mode and CPHA = 0

Figure 30. SPI timing diagram - slave mode and CPHA = 1(1) 

1. Measurement points are done at CMOS levels: 0.3VDD and 0.7VDD.
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