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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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Communicat
ion 
interfaces

SPI(I2S)(2) 3(2) 3(2) 3(2) 3(2)

I2C 2 1 2 1

USART 5

USB OTG FS Yes

CAN 2

GPIOs 51 80

12-bit ADC

Number of channels

2

16

12-bit DAC

Number of channels

2

2

CPU frequency 72 MHz

Operating voltage 2.0 to 3.6 V

Operating temperatures
Ambient temperatures: –40 to +85 °C /–40 to +105 °C

Junction temperature: –40 to + 125 °C

1. Refer to Table 5: Pin definitions for peripheral availability when the I/O pins are shared by the peripherals required by the 
application.

2. The SPI2 and SPI3 interfaces give the flexibility to work in either the SPI mode or the I2S audio mode.

Table 2. STM32F105xx and STM32F107xx features and peripheral counts (continued)

Peripherals(1) STM32F105Rx STM32F107Rx STM32F105Vx STM32F107Vx
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2.3.6 External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 20 edge detector lines used to generate 
interrupt/event requests. Each line can be independently 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 80 GPIOs can be connected 
to the 16 external interrupt lines.

2.3.7 Clocks and startup

System clock selection is performed on startup, however, the internal RC 8 MHz oscillator is 
selected as default CPU clock on reset. An external 3-25 MHz clock can be selected, in 
which case it is monitored for failure. If failure is detected, the system automatically switches 
back to the internal RC oscillator. A software interrupt is generated if enabled. Similarly, full 
interrupt management of the PLL clock entry is available when necessary (for example with 
failure of an indirectly used external oscillator).

A single 25 MHz crystal can clock the entire system including the ethernet and USB OTG 
FS peripherals. Several prescalers and PLLs allow the configuration of the AHB frequency, 
the high speed APB (APB2) and the low speed APB (APB1) domains. The maximum 
frequency of the AHB and the high speed APB domains is 72 MHz. The maximum allowed 
frequency of the low speed APB domain is 36 MHz. Refer to Figure 59: USB O44TG FS + 
Ethernet solution on page 100.

The advanced clock controller clocks the core and all peripherals using a single crystal or 
oscillator. In order to achieve audio class performance, an audio crystal can be used. In this 
case, the I2S master clock can generate all standard sampling frequencies from 8 kHz to 
96 kHz with less than 0.5% accuracy error. Refer to Figure 60: USB OTG FS + I2S (Audio) 
solution on page 100.

To configure the PLLs, refer to Table 63 on page 101, which provides PLL configurations 
according to the application type.

2.3.8 Boot modes

At startup, boot pins are used to select one of three boot options:

• Boot from User Flash

• Boot from System Memory

• Boot from embedded SRAM

The boot loader is located in System Memory. It is used to reprogram the Flash memory by 
using USART1, USART2 (remapped), CAN2 (remapped) or USB OTG FS in device mode 
(DFU: device firmware upgrade). For remapped signals refer to Table 5: Pin definitions.

The USART peripheral operates with the internal 8 MHz oscillator (HSI), however the CAN 
and USB OTG FS can only function if an external 8 MHz, 14.7456 MHz or 25 MHz clock 
(HSE) is present.

For full details about the boot loader, refer to AN2606.
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2.3.15 Timers and watchdogs

The STM32F105xx and STM32F107xx devices include an advanced-control timer, four 
general-purpose timers, two basic timers, two watchdog timers and a SysTick timer.

Table 4 compares the features of the general-purpose and basic timers.

         

Advanced-control timer (TIM1)

The advanced control timer (TIM1) can be seen as a three-phase PWM multiplexed on 6 
channels. It has complementary PWM outputs with programmable inserted dead-times. It 
can also be seen as a complete general-purpose timer. The 4 independent channels can be 
used for:

• Input capture

• Output compare

• PWM generation (edge or center-aligned modes)

• One-pulse mode output

If configured as a standard 16-bit timer, it has the same features as the TIMx timer. If 
configured as the 16-bit PWM generator, it has full modulation capability (0-100%). 

The counter can be frozen in debug mode.

Many features are shared with those of the standard TIM timers which have the same 
architecture. The advanced control timer can therefore work together with the TIM timers via 
the Timer Link feature for synchronization or event chaining. 

General-purpose timers (TIMx)

There are up to 4 synchronizable standard timers (TIM2, TIM3, TIM4 and TIM5) embedded 
in the STM32F105xx and STM32F107xx connectivity line devices. These timers are based 
on a 16-bit auto-reload up/down counter, a 16-bit prescaler and feature 4 independent 
channels each for input capture/output compare, PWM or one pulse mode output. This 
gives up to 16 input captures / output compares / PWMs on the largest packages. They can 
work together with the Advanced Control timer via the Timer Link feature for synchronization 
or event chaining. 

The counter can be frozen in debug mode.

Table 4. Timer feature comparison

Timer
Counter 

resolution
Counter 

type
Prescaler 

factor
DMA request 
generation

Capture/compare 
channels

Complementary
outputs

TIM1 16-bit
Up, 

down, 
up/down

Any integer 
between 1 
and 65536

Yes 4 Yes

TIMx 
(TIM2, 
TIM3, 
TIM4, 
TIM5)

16-bit
Up, 

down, 
up/down

Any integer 
between 1 
and 65536

Yes 4 No

TIM6, 
TIM7

16-bit Up
Any integer 
between 1 
and 65536

Yes 0 No
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Figure 4. STM32F105xx and STM32F107xx connectivity line LQFP64 pinout
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Table 5. Pin definitions 

Pins

Pin name

Ty
p

e(1
)

I /
 O

 L
e

ve
l(2

)

Main 
function(3) 
(after reset)

Alternate functions(4)

B
G

A
1

00

L
Q

F
P

6
4

L
Q

F
P

10
0

Default Remap

A3 - 1 PE2 I/O FT PE2 TRACECK  - 

B3 - 2 PE3 I/O FT PE3 TRACED0  - 

C3 - 3 PE4 I/O FT PE4 TRACED1  - 

D3 - 4 PE5 I/O FT PE5 TRACED2  - 

E3 - 5 PE6 I/O FT PE6 TRACED3  - 

B2 1 6 VBAT S  - VBAT -  - 

A2 2 7
PC13-TAMPER-

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

A1 3 8
PC14-

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

B1 4 9
PC15-

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

C2 - 10 VSS_5 S  - VSS_5  -  - 

D2 - 11 VDD_5 S  - VDD_5  -  - 

C1 5 12 OSC_IN I  - OSC_IN  -  - 

D1 6 13 OSC_OUT O  - OSC_OUT  -  - 

E1 7 14 NRST I/O  - NRST  -  - 

F1 8 15 PC0 I/O  - PC0 ADC12_IN10  - 

F2 9 16 PC1 I/O  - PC1
ADC12_IN11/ ETH_MII_MDC/

ETH_RMII_MDC
 - 

E2 10 17 PC2 I/O  - PC2 ADC12_IN12/ ETH_MII_TXD2  - 

F3 11 18 PC3 I/O  - PC3
ADC12_IN13/ 

ETH_MII_TX_CLK
 - 

G1 12 19 VSSA S  - VSSA  -  - 

H1 - 20 VREF- S  - VREF-  -  - 

J1 - 21 VREF+ S  - VREF+  -  - 

K1 13 22 VDDA S  - VDDA  -  - 

G2 14 23 PA0-WKUP I/O  - PA0

WKUP/USART2_CTS(7)

ADC12_IN0/TIM2_CH1_ETR
TIM5_CH1/

ETH_MII_CRS_WKUP

 - 



Electrical characteristics STM32F105xx, STM32F107xx

40/108 DocID15274 Rev 10

         

         

Table 13. Maximum current consumption in Run mode, code with data processing
running from Flash

Symbol Parameter Conditions fHCLK

Max(1)

1. Based on characterization, not tested in production.

Unit
TA = 85 °C TA = 105 °C

IDD
Supply current in 
Run mode

External clock(2), all 
peripherals enabled

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

72 MHz 68 68.4

mA

48 MHz 49 49.2

36 MHz 38.7 38.9

24 MHz 27.3 27.9

16 MHz 20.2 20.5

8 MHz 10.2 10.8

External clock(2), all 
peripherals disabled

72 MHz 32.7 32.9

48 MHz 25 25.2

36 MHz 20.3 20.6

24 MHz 14.8 15.1

16 MHz 11.2 11.7

8 MHz 6.6 7.2

Table 14. Maximum current consumption in Run mode, code with data processing
running from RAM

Symbol Parameter Conditions fHCLK

Max(1)

1. Based on characterization, tested in production at VDD max, fHCLK max..

Unit
TA = 85 °C TA = 105 °C

IDD

Supply 
current in 
Run mode

External clock(2), all 
peripherals enabled

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

72 MHz 65.5 66

mA

48 MHz 45.4 46

36 MHz 35.5 36.1

24 MHz 25.2 25.6

16 MHz 18 18.5

8 MHz 10.5 11

External clock(2), all 
peripherals disabled

72 MHz 31.4 31.9

48 MHz 27.8 28.2

36 MHz 17.6 18.3

24 MHz 13.1 13.8

16 MHz 10.2 10.9

8 MHz 6.1 7.8
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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 20 result from tests performed using an high-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 9.

         

APB2 (up to 72 MHz)

APB2-Bridge 3.47

µA/MHz

GPIOA 6.39

GPIOB 6.39

GPIOC 6.11

GPIOD 6.39

GPIOE 6.11

SPI1 3.61

USART1 12.08

TIM1 23.47

ADC1(4) 18.21

1. The BusMatrix is automatically active when at least one master is ON.(CPU, ETH-MAC, DMA1 or DMA2).

2. When I2S is enabled we have a consumption add equal to 0, 02 mA.

3. When DAC_OUT1 or DAC_OUT2 is enabled we have a consumption add equal to 0, 3 mA.

4. Specific conditions for measuring ADC current consumption: fHCLK = 56 MHz, fAPB1 = fHCLK/2, fAPB2 = 
fHCLK, fADCCLK = fAPB2/4. When ADON bit in the ADC_CR2 register is set to 1, a current consumption of 
analog part equal to 0.6 mA must be added.

Table 19. Peripheral current consumption (continued)

Peripheral Typical consumption at 25 °C Unit

Table 20. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fHSE_ext
External user clock source 
frequency(1)

-

1 8 50 MHz

VHSEH OSC_IN input pin high level voltage 0.7VDD  - VDD
V

VHSEL OSC_IN input pin low level voltage VSS  - 0.3VDD

tw(HSE)
tw(HSE)

OSC_IN high or low time(1)

1. Guaranteed by design, not tested in production.

5  -  - 

ns
tr(HSE)
tf(HSE)

OSC_IN rise or fall time(1)  -  - 20

Cin(HSE) OSC_IN input capacitance(1)  -  - 5  - pF

DuCy(HSE) Duty cycle  - 45  - 55 %

IL OSC_IN Input leakage current VSS ≤VIN ≤VDD  -  - ±1 µA
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Low-speed external user clock generated from an external source

The characteristics given in Table 21 result from tests performed using an low-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 9.

         

Figure 14. High-speed external clock source AC timing diagram

Table 21. 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, not tested in production.

-

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(LSE)
tw(LSE)

OSC32_IN high or low time(1) 450  -  - 

ns
tr(LSE)
tf(LSE)

OSC32_IN rise or fall time(1)  -  - 50

Cin(LSE) OSC32_IN input capacitance(1)  -  - 5 pF

DuCy(LSE) Duty cycle  - 30  - 70 %

IL OSC32_IN Input leakage current VSS ≤VIN ≤VDD  -  - ±1 µA
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Note: For CL1 and CL2 it is recommended to use high-quality external ceramic capacitors in the 
5 pF to 15 pF range selected to match the requirements of the crystal or resonator (see 
Figure 17). CL1 and CL2, are usually the same size. The crystal manufacturer typically 
specifies a load capacitance which is the series combination of CL1 and CL2.
Load capacitance CL has the following formula: CL = CL1 x CL2 / (CL1 + CL2) + Cstray where 
Cstray is the pin capacitance and board or trace PCB-related capacitance. Typically, it is 
between 2 pF and 7 pF.

Caution: To avoid exceeding the maximum value of CL1 and CL2 (15 pF) it is strongly recommended 
to use a resonator with a load capacitance CL ≤ 7 pF. Never use a resonator with a load 
capacitance of 12.5 pF.
Example: if you choose a resonator with a load capacitance of CL = 6 pF, and Cstray = 2 pF, 
then CL1 = CL2 = 8 pF.

Figure 17. Typical application with a 32.768 kHz crystal

tSU(LSE)
(4) Startup time  VDD is stabilized

TA = 50 °C  - 1.5  - 

s

TA = 25 °C  - 2.5  - 

TA = 10 °C  - 4  - 

TA = 0 °C  - 6  - 

TA = -10 °C  - 10  - 

TA = -20 °C  - 17  - 

TA = -30 °C  - 32  - 

TA = -40 °C  - 60  - 

1. Based on characterization, not tested in production.

2. Refer to the note and caution paragraphs below the table, and to the application note AN2867 “Oscillator design guide for 
ST microcontrollers”.

3. The oscillator selection can be optimized in terms of supply current using an high quality resonator with small RS value for 
example MSIV-TIN32.768kHz. Refer to crystal manufacturer for more details

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

Table 23. LSE oscillator characteristics (fLSE = 32.768 kHz) (1) (continued)

Symbol Parameter Conditions Min Typ Max Unit
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5.3.9 Memory characteristics

Flash memory

The characteristics are given at TA = –40 to 105 °C unless otherwise specified.

         

         

5.3.10 EMC characteristics

Susceptibility tests are performed on a sample basis during device characterization.

Functional EMS (electromagnetic susceptibility)

While a simple application is executed on the device (toggling 2 LEDs through I/O ports). 
the device is stressed by two electromagnetic events until a failure occurs. The failure is 
indicated by the LEDs:

• Electrostatic discharge (ESD) (positive and negative) is applied to all device pins until 
a functional disturbance occurs. This test is compliant with the IEC 61000-4-2 standard.

• FTB: A burst of fast transient voltage (positive and negative) is applied to VDD and VSS 
through a 100 pF capacitor, until a functional disturbance occurs. This test is compliant 
with the IEC 61000-4-4 standard.

Table 29. Flash memory characteristics

Symbol Parameter  Conditions Min(1) Typ Max(1)

1. Guaranteed by design, not tested in production.

Unit

tprog 16-bit programming time TA = –40 to +105 °C 40 52.5 70 µs

tERASE Page (1 KB) erase time TA = –40 to +105 °C 20  - 40 ms

tME Mass erase time TA = –40 to +105 °C 20  - 40 ms

IDD Supply current 

Read mode
fHCLK = 72 MHz with 2 wait 
states, VDD = 3.3 V

 -  - 20 mA

Write / Erase modes 
fHCLK = 72 MHz, VDD = 3.3 V

 -  - 5 mA

Power-down mode / Halt,
VDD = 3.0 to 3.6 V

 -  - 50 µA

Vprog Programming voltage  - 2  - 3.6 V

Table 30. Flash memory endurance and data retention

Symbol Parameter  Conditions Min(1) Typ Max(1)

1. Based on characterization, not tested in production.

Unit

NEND Endurance
TA = –40 to +85 °C (6 suffix versions)

TA = –40 to +105 °C (7 suffix versions)
10 - - Kcycles

tRET Data retention

1 kcycle(2) at TA = 85 °C

2. Cycling performed over the whole temperature range.

30  -  - 

Years1 kcycle(2) at TA = 105 °C 10  -  - 

10 kcycles(2) at TA = 55 °C 20  -  - 
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5.3.11 Absolute maximum ratings (electrical sensitivity)

Based on three different tests (ESD, LU) using specific measurement methods, the device is 
stressed in order to determine its performance in terms of electrical sensitivity.

Electrostatic discharge (ESD)

Electrostatic discharges (a positive then a negative pulse separated by 1 second) are 
applied to the pins of each sample according to each pin combination. The sample size 
depends on the number of supply pins in the device (3 parts × (n+1) supply pins). This test 
conforms to the JESD22-A114/C101 standard.

          

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.

         

5.3.12 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 

Table 32. EMI characteristics

Symbol Parameter Conditions
Monitored

frequency band

Max vs. [fHSE/fHCLK]
Unit

8/48 MHz 8/72 MHz

SEMI Peak level
VDD = 3.3 V, TA = 25 °C,
LQFP100 package
compliant with IEC61967-2

0.1 to 30 MHz 9 9

dBµV30 to 130 MHz 26 13

130 MHz to 1GHz 25 31

EMI Level 4 4 -

Table 33. ESD absolute maximum ratings

Symbol Ratings Conditions Class
Maximum 
value(1) Unit

VESD(HBM)
Electrostatic discharge voltage 
(human body model)

TA = +25 °C conforming to 
JESD22-A114

2 2000

V

VESD(CDM)
Electrostatic discharge voltage 
(charge device model)

TA = +25 °C conforming to 
JESD22-C101

II 500

1. Based on characterization results, not tested in production.

Table 34. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class TA = +105 °C conforming to JESD78A II level A
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Figure 22. I/O AC characteristics definition 

5.3.14 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up 
resistor, RPU (see Table 36).

Unless otherwise specified, the parameters given in Table 39 are derived from tests 
performed under the ambient temperature and VDD supply voltage conditions summarized 
in Table 9. 

         

ai14131

tr(IO)out

50%
90%

T

tf(IO)out

Maximum frequency is achieved if (t  + t  ) < (2/3)T and if the duty cycle is (45-55%)
when loaded by 50 pF

r f

EXTERNAL
OUTPUT
ON 50 pF

10%

50%

90%

10%

Table 39. NRST pin characteristics 

Symbol Parameter Conditions Min Typ Max Unit

VIL(NRST)
(1)

1. Guaranteed by design, not tested in production.

NRST Input low level voltage - –0.5  - 0.8
V

VIH(NRST)
(1) NRST Input high level voltage - 2  - VDD+0.5

Vhys(NRST)
NRST Schmitt trigger voltage 
hysteresis 

- - 200  - mV

RPU Weak pull-up equivalent resistor(2)

2. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution 
to the series resistance must be minimum (~10% order).

VIN = VSS 30 40 50 kΩ

VF(NRST)
(1) NRST Input filtered pulse -  -  - 100 ns

VNF(NRST)
(1) NRST Input not filtered pulse VDD > 2.7 V 300  -  - ns
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Figure 27. SPI timing diagram - master mode(1)

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

Table 48 showns the Ethernet operating voltage.

         

Table 49 gives the list of Ethernet MAC signals for the SMI (station management interface) 
and Figure 31 shows the corresponding timing diagram.

Figure 31. Ethernet SMI timing diagram

         

Table 47. USB OTG FS electrical characteristics(1)

1. Guaranteed by design, not tested in production.

Driver characteristics

Symbol Parameter Conditions Min Max Unit

tr Rise time(2)

2. Measured from 10% to 90% of the data signal. For more detailed informations, refer to USB Specification - 
Chapter 7 (version 2.0).

CL = 50 pF 4 20 ns

tf Fall time(2) CL = 50 pF 4 20 ns

trfm Rise/ fall time matching tr/tf 90 110 %

VCRS Output signal crossover voltage  - 1.3 2.0 V

Table 48. Ethernet DC electrical characteristics

Symbol Parameter Min.(1)

1. All the voltages are measured from the local ground potential.

Max.(1) Unit

Input level VDD Ethernet operating voltage 3.0 3.6 V

Table 49. Dynamic characteristics: Ethernet MAC signals for SMI

Symbol Rating Min Typ Max Unit

tMDC MDC cycle time (1.71 MHz, AHB = 72 MHz) 583 583.5 584 ns

td(MDIO) MDIO write data valid time 13.5 14.5 15.5 ns

tsu(MDIO) Read data setup time 35 - - ns

th(MDIO) Read data hold time 0 - - ns
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Table 50 gives the list of Ethernet MAC signals for the RMII and Figure 32 shows the 
corresponding timing diagram.

Figure 32. Ethernet RMII timing diagram

         

Table 51 gives the list of Ethernet MAC signals for MII and Figure 32 shows the 
corresponding timing diagram.

Figure 33. Ethernet MII timing diagram

Table 50. Dynamic characteristics: Ethernet MAC signals for RMII

Symbol Rating Min Typ Max Unit

tsu(RXD) Receive data setup time 4  -  - ns

tih(RXD) Receive data hold time 2  -  - ns

tsu(DV) Carrier sense set-up time 4  -  - ns

tih(DV) Carrier sense hold time 2  -  - ns

td(TXEN) Transmit enable valid delay time 8 10 16 ns

td(TXD) Transmit data valid delay time 7 10 16 ns

MII_RX_CLK

MII_RXD[3:0]
MII_RX_DV
MII_RX_ER

td(TXEN)
td(TXD)

tsu(RXD)
tsu(ER)
tsu(DV)

tih(RXD)
tih(ER)
tih(DV)

ai15668

MII_TX_CLK

MII_TX_EN
MII_TXD[3:0]
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CAN (controller area network) interface

Refer to Section 5.3.12: I/O current injection characteristics for more details on the 
input/output alternate function characteristics (CANTX and CANRX).

5.3.17 12-bit ADC characteristics

Unless otherwise specified, the parameters given in Table 52 are derived from tests 
performed under the ambient temperature, fPCLK2 frequency and VDDA supply voltage 
conditions summarized in Table 9.

Note: It is recommended to perform a calibration after each power-up.

         

Table 51. Dynamic characteristics: Ethernet MAC signals for MII

Symbol Rating Min Typ Max Unit

tsu(RXD) Receive data setup time 10  -  - ns

tih(RXD) Receive data hold time 10  -  - ns

tsu(DV) Data valid setup time 10  -  - ns

tih(DV) Data valid hold time 10  -  - ns

tsu(ER) Error setup time 10  -  - ns

tih(ER) Error hold time 10  -  - ns

td(TXEN) Transmit enable valid delay time 14 16 18 ns

td(TXD) Transmit data valid delay time 13 16 20 ns

Table 52. ADC characteristics

Symbol Parameter  Conditions Min Typ Max Unit

VDDA Power supply  - 2.4  - 3.6 V

VREF+ Positive reference voltage  - 2.4  - VDDA V

IVREF Current on the VREF input pin  -  - 160(1) 220(1) µA

fADC ADC clock frequency  - 0.6  - 14 MHz

fS
(2) Sampling rate  - 0.05  - 1 MHz

fTRIG
(2) External trigger frequency

fADC = 14 MHz  -  - 823 kHz

 -  -  - 17 1/fADC

VAIN Conversion voltage range(3)  - 
0 (VSSA or VREF- 
tied to ground)

 - VREF+ V

RAIN
(2) External input impedance

See Equation 1 and 
Table 53 for details

 -  - 50 kΩ

RADC
(2) Sampling switch resistance  -  -  - 1 kΩ

CADC
(2) Internal sample and hold capacitor  -  -  - 8 pF

tCAL
(2) Calibration time

fADC = 14 MHz 5.9 µs

 - 83 1/fADC
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Figure 55. RMII with a 25 MHz crystal and PHY with PLL

1. HCLK must be greater than 25 MHz.

Figure 56. RMII with a 25 MHz crystal

1. The NS DP83848 is recommended as the input jitter requirement of this PHY. It is compliant with the output 
jitter specification of the MCU.

MCU
Ethernet
MAC 10/100

Ethernet
PHY 10/100

PLL HCLK

XT1PHY_CLK   25 MHz

RMII_RXD[1:0]

RMII_CRX_DV

RMII_REF_CLK

RMII_TX_EN

RMII_TXD[1:0]

MDIO

MDC

HCLK(1)

STM32F107xx

TIM2 Timestamp
comparator

Timer 
input 
trigger

IEEE1588 PTP

RMII
= 7 pins

RMII + MDC 
= 9 pins

ai15658

/2 or /20
synchronous2.5 or 25 MHz 50 MHz

XTAL
25 MHz OSC

PLL

REF_CLK

MCU
Ethernet
MAC 10/100

Ethernet
PHY 10/100

PLLS XT1/XT2

RMII_RXD[1:0]

RMII_CRX_DV

RMII_REF_CLK

RMII_TX_EN

RMII_TXD[1:0]

MDIO

MDC

HCLK

STM32F107xx

TIM2 Time stamp
comparator

Timer 
input 
trigger

IEEE1588 PTP

RMII
= 7 pins

RMII + MDC 
= 9 pins

ai15659b

50 MHz

XTAL
25 MHz OSC

NS DP83848(1)

50 MHz

50 MHz
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STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and 
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the design of Purchasers’ products.
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