
STM32F205xx
STM32F207xx

ARM-based 32-bit MCU, 150DMIPs, up to 1 MB Flash/128+4KB RAM, USB
OTG HS/FS, Ethernet, 17 TIMs, 3 ADCs, 15 comm. interfaces & camera

Datasheet - production data

Features

• Core: ARM 32-bit Cortex™-M3 CPU (120 MHz 
max) with Adaptive real-time accelerator (ART 
Accelerator™ allowing 0-wait state execution 
performance from Flash memory, MPU, 
150 DMIPS/1.25 DMIPS/MHz (Dhrystone 2.1)

• Memories

– Up to 1 Mbyte of Flash memory

– 512 bytes of OTP memory

– Up to 128 + 4 Kbytes of SRAM

– Flexible static memory controller that 
supports Compact Flash, SRAM, PSRAM, 
NOR and NAND memories

– LCD parallel interface, 8080/6800 modes

• Clock, reset and supply management

– From 1.8 to 3.6 V application supply+I/Os

– POR, PDR, PVD and BOR

– 4 to 26 MHz crystal oscillator

– Internal 16 MHz factory-trimmed RC

– 32 kHz oscillator for RTC with calibration

– Internal 32 kHz RC with calibration

• Low power

– Sleep, Stop and Standby modes

– VBAT supply for RTC, 20 × 32 bit backup 
registers, and optional 4 KB backup SRAM

• 3 × 12-bit, 0.5 µs ADCs with up to 24 channels 
and up to 6 MSPS in triple interleaved mode

• 2 × 12-bit D/A converters

• General-purpose DMA: 16-stream controller 
with centralized FIFOs and burst support

• Up to 17 timers

– Up to twelve 16-bit and two 32-bit timers, 
up to 120 MHz, each with up to 4 
IC/OC/PWM or pulse counter and 
quadrature (incremental) encoder input

• Debug mode: Serial wire debug (SWD), JTAG, 
and Cortex-M3 Embedded Trace Macrocell™

• Up to 140 I/O ports with interrupt capability:

– Up to 136 fast I/Os up to 60 MHz

– Up to 138 5 V-tolerant I/Os

• Up to 15 communication interfaces

– Up to 3 × I2C interfaces (SMBus/PMBus)

– Up to 4 USARTs and 2 UARTs (7.5 Mbit/s, 
ISO 7816 interface, LIN, IrDA, modem ctrl)

– Up to 3 SPIs (30 Mbit/s), 2 with muxed I2S 
to achieve audio class accuracy via audio 
PLL or external PLL

– 2 × CAN interfaces (2.0B Active)

– SDIO interface

• Advanced connectivity

– USB 2.0 full-speed device/host/OTG 
controller with on-chip PHY

– USB 2.0 high-speed/full-speed 
device/host/OTG controller with dedicated 
DMA, on-chip full-speed PHY and ULPI

– 10/100 Ethernet MAC with dedicated DMA: 
supports IEEE 1588v2 hardware, MII/RMII

• 8- to 14-bit parallel camera interface 
(48 Mbyte/s max.)

–

• CRC calculation unit

• 96-bit unique ID
Table 1. Device summary

Reference Part number

STM32F205xx

STM32F205RB, STM32F205RC, STM32F205RE, 
STM32F205RF, STM32F205RG, STM32F205VB, 
STM32F205VC, STM32F205VE, STM32F205VF STM32F205VG, 
STM32F205ZC, STM32F205ZE, STM32F205ZF, STM32F205ZG

STM32F207xx
STM32F207IC, STM32F207IE, STM32F207IF, STM32F207IG, 
STM32F207ZC, STM32F207ZE, STM32F207ZF, STM32F207ZG, 
STM32F207VC, STM32F207VE, STM32F207VF, STM32F207VG

LQFP64 (10 × 10 mm)
LQFP100 (14 × 14 mm)
LQFP144 (20 × 20 mm)
LQFP176 (24 × 24 mm)

UFBGA176
 (10 × 10 mm)

WLCSP64+2
(0.400 mm pitch)

http://www.st.com
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6.3 Operating conditions

6.3.1 General operating conditions

         

Table 12. Current characteristics

Symbol Ratings  Max. Unit

IVDD Total current into VDD 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.

120

mA

IVSS Total current out of VSS ground lines (sink)(1) 120

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)

Injected current on five-volt tolerant I/O(3) –5/+0

Injected current on any other pin(4) ±5

ΣIINJ(PIN)
(4) Total injected current (sum of all I/O and control pins)(5) ±25

Table 13. Thermal characteristics

Symbol Ratings  Value Unit

TSTG Storage temperature range –65 to +150 °C

TJ Maximum junction temperature 125 °C

Table 14. General operating conditions(1)

Symbol Parameter  Conditions Min Max Unit

fHCLK Internal AHB clock frequency 0 120

MHzfPCLK1 Internal APB1 clock frequency 0 30

fPCLK2 Internal APB2 clock frequency 0 60

VDD Standard operating voltage 1.8(2) 3.6 V

VDDA
(3)

Analog operating voltage
(ADC limited to 1 M samples) Must be the same potential as 

VDD
(4)

1.8(2) 3.6

V
Analog operating voltage
(ADC limited to 2 M samples)

2.4 3.6
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VBAT Backup operating voltage 1.65 3.6

V
VIN I/O input voltage

FT and TTa I/O TBD TBD

BOOT0 TBD TBD

VCAP1 Internal core voltage to be supplied 
externally in REGOFF mode

1.1 1.3 V
VCAP2

PD
Power dissipation at TA = 85 °C for 
suffix 6 or TA = 105 °C for suffix 7(5)

LQFP64 - 444

mW

WLCSP64+2 - 392

LQFP100 - 434

LQFP144 - 500

LQFP176 - 526

UFBGA176 - 513

TA 

Ambient temperature for 6 suffix 
version

Maximum power dissipation –40 85
°C

Low power dissipation(6) –40 105

Ambient temperature for 7 suffix 
version

Maximum power dissipation –40 105
°C

Low power dissipation(6) –40 125

TJ Junction temperature range
6 suffix version –40 105

°C
7 suffix version –40 125

1. TBD stands for “to be defined”. 

Table 14. General operating conditions(1) (continued)

Symbol Parameter  Conditions Min Max Unit
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6.3.5 Embedded reset and power control block characteristics

          

Table 19. Embedded reset and power control block characteristics

Symbol Parameter Conditions Min Typ Max Unit

VPVD
Programmable voltage 
detector level selection

PLS[2:0]=000 (rising 
edge)

2.09 2.14 2.19 V

PLS[2:0]=000 (falling 
edge)

1.98 2.04 2.08 V

PLS[2:0]=001 (rising 
edge)

2.23 2.30 2.37 V

PLS[2:0]=001 (falling 
edge)

2.13 2.19 2.25 V

PLS[2:0]=010 (rising 
edge)

2.39 2.45 2.51 V

PLS[2:0]=010 (falling 
edge)

2.29 2.35 2.39 V

PLS[2:0]=011 (rising edge) 2.54 2.60 2.65 V

PLS[2:0]=011 (falling 
edge)

2.44 2.51 2.56 V

PLS[2:0]=100 (rising 
edge)

2.70 2.76 2.82 V

PLS[2:0]=100 (falling 
edge)

2.59 2.66 2.71 V

PLS[2:0]=101 (rising 
edge)

2.86 2.93 2.99 V

PLS[2:0]=101 (falling 
edge)

2.65 2.84 3.02 V

PLS[2:0]=110 (rising edge) 2.96 3.03 3.10 V

PLS[2:0]=110 (falling 
edge)

2.85 2.93 2.99 V

PLS[2:0]=111 (rising edge) 3.07 3.14 3.21 V

PLS[2:0]=111 (falling 
edge)

2.95 3.03 3.09 V

VPVDhyst
(1) PVD hysteresis - 100 - mV

VPOR/PDR
Power-on/power-down 
reset threshold

Falling edge 1.60 1.68 1.76 V

Rising edge 1.64 1.72 1.80 V

VPDRhyst
(1) PDR hysteresis - 40 - mV

VBOR1
Brownout level 1 
threshold

Falling edge 2.13 2.19 2.24 V

Rising edge 2.23 2.29 2.33 V
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6.3.6 Supply current characteristics

The current consumption is a function of several parameters and factors such as the 
operating voltage, ambient temperature, I/O pin loading, device software configuration, 
operating frequencies, I/O pin switching rate, program location in memory and executed 
binary code.

VBOR2
Brownout level 2 
threshold

Falling edge 2.44 2.50 2.56 V

Rising edge 2.53 2.59 2.63 V

VBOR3
Brownout level 3 
threshold

Falling edge 2.75 2.83 2.88 V

Rising edge 2.85 2.92 2.97

VBORhyst
(1) BOR hysteresis - 100 - mV

TRSTTEMPO
(1)(2) Reset temporization 0.5 1.5 3.0 ms

IRUSH
(1)

InRush current on 
voltage regulator 
power-on (POR or 
wakeup from Standby)

- 160 200 mA

ERUSH
(1)

InRush energy on 
voltage regulator 
power-on (POR or 
wakeup from Standby)

VDD = 1.8 V, TA = 105 °C, 

IRUSH = 171 mA for 31 µs
- - 5.4 µC

1. Guaranteed by design, not tested in production.

2. The reset temporization is measured from the power-on (POR reset or wakeup from VBAT) to the instant 
when first instruction is read by the user application code.

Table 19. Embedded reset and power control block characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit



Electrical characteristics STM32F20xxx

6.3.7 Wakeup time from low-power mode

         

APB2

SDIO 0.69

mA

TIM1 1.06

TIM8 1.03

TIM9 0.58

TIM10 0.37

TIM11 0.39

ADC1(4) 2.13

ADC2(4) 2.04

ADC3(4) 2.12

SPI1 1.20

USART1 0.38

USART6 0.37

1. External clock is 25 MHz (HSE oscillator with 25 MHz crystal) and PLL is on. 

2. EN1 bit is set in DAC_CR register.

3. EN2 bit is set in DAC_CR register.

4. fADC = fPCLK2/2, ADON bit set in ADC_CR2 register.

Table 26. Peripheral current consumption (continued)

Peripheral(1) Typical consumption at 25 °C Unit

Table 27. Low-power mode wakeup timings

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

tWUSLEEP
(2) Wakeup from Sleep mode - 1 - µs

tWUSTOP
(2)

Wakeup from Stop mode (regulator in Run mode) - 13 -

µs
Wakeup from Stop mode (regulator in low power mode) - 17 40

Wakeup from Stop mode (regulator in low power mode 
and Flash memory in Deep power down mode)

- 110 -

tWUSTDBY
(2)(3) Wakeup from Standby mode 260 375 480 µs

1. Based on characterization, not tested in production.

2. The wakeup times are measured from the wakeup event to the point in which the application code reads the first instruction.
3. tWUSTDBY minimum and maximum values are given at 105 °C and –45 °C, respectively.
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6.3.8 External clock source characteristics

High-speed external user clock generated from an external source

         

Low-speed external user clock generated from an external source

         

Table 28. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fHSE_ext
External user clock source 
frequency(1) 1 - 26 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

Table 29. 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)
tf(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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Table 37. Flash memory characteristics

Symbol Parameter Conditions Min Typ Max Unit

IDD Supply current

Write / Erase 8-bit mode 
VDD = 1.8 V

- 5 -

mA
Write / Erase 16-bit mode 
VDD = 2.1 V

- 8 -

Write / Erase 32-bit mode 
VDD = 3.3 V

- 12 -

Table 38. Flash memory programming

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

1. Based on characterization, not tested in production.

Unit

tprog Word programming time
Program/erase parallelism 
(PSIZE) = x 8/16/32

- 16 100(2)

2. The maximum programming time is measured after 100K erase operations.

µs

tERASE16KB Sector (16 KB) erase time

Program/erase parallelism 
(PSIZE) = x 8

- 400 800

ms
Program/erase parallelism 
(PSIZE) = x 16

- 300 600

Program/erase parallelism 
(PSIZE) = x 32

- 250 500

tERASE64KB Sector (64 KB) erase time

Program/erase parallelism 
(PSIZE) = x 8

- 1200 2400

ms
Program/erase parallelism 
(PSIZE) = x 16

- 700 1400

Program/erase parallelism 
(PSIZE) = x 32

- 550 1100

tERASE128KB Sector (128 KB) erase time

Program/erase parallelism 
(PSIZE) = x 8

- 2 4

s
Program/erase parallelism 
(PSIZE) = x 16

- 1.3 2.6

Program/erase parallelism 
(PSIZE) = x 32

- 1 2

tME Mass erase time

Program/erase parallelism 
(PSIZE) = x 8

- 16 32

s
Program/erase parallelism 
(PSIZE) = x 16

- 11 22

Program/erase parallelism 
(PSIZE) = x 32

- 8 16

Vprog Programming voltage

32-bit program operation 2.7 - 3.6 V

16-bit program operation 2.1 - 3.6 V

8-bit program operation 1.8 - 3.6 V
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Table 40. Flash memory endurance and data retention

6.3.13 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.

A device reset allows normal operations to be resumed. 

Table 39. Flash memory programming with VPP

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

1. Guaranteed by design, not tested in production.

Unit

tprog Double word programming

TA = 0 to +40 °C

VDD = 3.3 V

VPP = 8.5 V

- 16 100(2)

2. The maximum programming time is measured after 100K erase operations.

µs

tERASE16KB Sector (16 KB) erase time - 230 -

mstERASE64KB Sector (64 KB) erase time - 490 -

tERASE128KB Sector (128 KB) erase time - 875 -

tME Mass erase time - 6.9 - s

Vprog Programming voltage 2.7 - 3.6 V

VPP VPP voltage range 7 - 9 V

IPP
Minimum current sunk on 
the VPP pin

10 - - mA

tVPP
(3)

3. VPP should only be connected during programming/erasing.

Cumulative time during 
which VPP is applied

- - 1 hour

Symbol Parameter  Conditions
Value

Unit
Min(1)

1. Based on characterization, not tested in production.

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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Electromagnetic Interference (EMI)g

The electromagnetic field emitted by the device are monitored while a simple application, 
executing EEMBC® code, is running. This emission test is compliant with SAE IEC61967-2 
standard which specifies the test board and the pin loading.

         

6.3.14 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.

          

Table 42. EMI characteristics

Symbol Parameter Conditions
Monitored

frequency band

Max vs. 
[fHSE/fCPU]

Unit

25/120 MHz

SEMI Peak level

VDD = 3.3 V, TA = 25 °C, LQFP176 
package, conforming to SAE J1752/3 
EEMBC, code running with ART 
enabled, peripheral clock disabled

0.1 to 30 MHz

25 dBµV30 to 130 MHz

130 MHz to 1GHz

SAE EMI Level 4 -

VDD = 3.3 V, TA = 25 °C, LQFP176 
package, conforming to SAE J1752/3 
EEMBC, code running with ART 
enabled, PLL spread spectrum 
enabled, peripheral clock disabled

0.1 to 30 MHz 28

dBµV30 to 130 MHz 26

130 MHz to 1GHz 22

SAE EMI level 4 -

Table 43. 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(2)

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.

2. On VBAT pin, VESD(HBM) is limited to 1000 V.
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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.

         

6.3.15 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 susceptibilty 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 (>5 
LSB TUE), out of spec current injection on adjacent pins or other functional failure (for 
example reset, oscillator frequency deviation). 

         

Table 44. Electrical sensitivities

Symbol Parameter Conditions Class

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

Table 45. I/O current injection susceptibility 

Symbol Description

Functional susceptibility 

UnitNegative 
injection

Positive 
injection

IINJ

Injected current on all FT pins –5 +0
mA

Injected current on any other pin –5 +5
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6.3.16 I/O port characteristics

General input/output characteristics

         

Table 46. I/O static characteristics(1)

Symbol Parameter Conditions Min Typ Max Unit

VIL
Low level 
input voltage

TTa, FT and 
NRST I/Os

1.6 V ≤ VDD ≤ 3.6 V

- - 0.35VDD–0.04(2)

V

BOOT0 - - TBD(2)

I/O input low 
level voltage 
except BOOT0

- - 0.3VDD
(3)

VIH
High level 
input voltage

TTa, FT and 
NRST I/Os(4) 0.45VDD+0.3(2) - -

BOOT0 TBD(2) - -

I/O input low 
level voltage 
except BOOT0

0.7VDD
(3) - -

Vhys

Schmitt 
trigger 
hysteresis

TTa, FT and 
NRST I/Os

10% VDDIO
(2)(5) - -

mV

BOOT0 TBD(2) - -

Ilkg

I/O input leakage current (6) VSS ≤ VIN ≤ VDD - - ±1
µA

I/O FT input leakage current (5) VIN = 5 V - - 3

RPU

Weak pull-up 
equivalent 
resistor(7)

All pins except 
for PA10 and 
PB12

VIN = VSS 30 40 50

kΩ
PA10 and PB12 8 11 15

RPD

Weak pull-
down 
equivalent 
resistor

All pins except 
for PA10 and 
PB12

VIN = VDD 30 40 50

PA10 and PB12 8 11 15

CIO
(2) I/O pin 

capacitance
5 pF

1. TBD stands for “to be defined”. 

2. Data based on design simulation only. Not tested in production.

3. Tested in production.

4. To sustain a voltage higher than VDD +0.3 V, the internal pull-up/pull-down resistors must be disabled.

5. With a minimum of 200 mV.

6. Leakage could be higher than the maximum value, if negative current is injected on adjacent pins.

7. Pull-up and pull-down resistors are designed with a true resistance in series with a switchable PMOS/NMOS. This 
MOS/NMOS contribution to the series resistance is minimum (~10% order).
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Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to ±8 mA, and sink or 
source up to ±20 mA (with a relaxed VOL/VOH) except PC13, PC14 and PC15 which can 
sink or source up to ±3mA. When using the PC13 to PC15 GPIOs in output mode, the 
speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of I/O pins which can drive current must be limited to 
respect the absolute maximum rating specified in :

• The sum of the currents sourced by all the I/Os on VDD, plus the maximum Run 
consumption of the MCU sourced on VDD, cannot exceed the absolute maximum rating 
I

• The sum of the currents sunk by all the I/Os on VSS plus the maximum Run 
consumption of the MCU sunk on VSS cannot exceed the absolute maximum rating 
IVSS (see ). 

Output voltage levels

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

. All I/Os are CMOS and TTL compliant.

         

Table 47. Output voltage characteristics(1) 

1. PC13, PC14, PC15 and PI8 are supplied through the power switch. Since the switch only sinks a limited 
amount of current (3 mA), the use of GPIOs PC13 to PC15 and PI8 in output mode is limited: the speed 
should not exceed 2 MHz with a maximum load of 30 pF and these I/Os must not be used as a current 
source (e.g. to drive an LED).

Symbol Parameter Conditions Min Max Unit

VOL
(2) Output low level voltage for an I/O pin 

when 8 pins are sunk at same time CMOS ports

IIO = +8 mA

2.7 V < VDD < 3.6 V

- 0.4

V

VOH
(3) Output high level voltage for an I/O pin 

when 8 pins are sourced at same time
VDD–0.4 -

VOL 
(2) Output low level voltage for an I/O pin 

when 8 pins are sunk at same time TTL ports

IIO =+ 8mA

2.7 V < VDD < 3.6 V

- 0.4

V

VOH 
(3) Output high level voltage for an I/O pin 

when 8 pins are sourced at same time
2.4 -

VOL
(2)(4) Output low level voltage for an I/O pin 

when 8 pins are sunk at same time IIO = +20 mA

2.7 V < VDD < 3.6 V

- 1.3

V

VOH
(3)(4) Output high level voltage for an I/O pin 

when 8 pins are sourced at same time
VDD–1.3 -

VOL
(2)(4) Output low level voltage for an I/O pin 

when 8 pins are sunk at same time IIO = +6 mA

2 V < VDD < 2.7 V

- 0.4

V

VOH
(3)(4) Output high level voltage for an I/O pin 

when 8 pins are sourced at same time
VDD–0.4 -
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Input/output AC characteristics

         

Table 48. I/O AC characteristics(1)

OSPEEDRy
[1:0] bit 
value(1)

Symbol Parameter Conditions Min Typ Max Unit

00

fmax(IO)out Maximum frequency(2)

CL = 50 pF, VDD > 2.70 V - - 4

MHz
CL = 50 pF, VDD > 1.8 V - - 2

CL = 10 pF, VDD > 2.70 V - - 8

CL = 10 pF, VDD > 1.8 V - - 4

tf(IO)out/
tr(IO)out

Output high to low level fall 
time and output low to high 
level rise time

CL = 50 pF, VDD = 1.8 V to 
3.6 V

- - 100 ns

01

fmax(IO)out Maximum frequency(2)

CL = 50 pF, VDD > 2.70 V - - 25

MHz
CL = 50 pF, VDD > 1.8 V - - 12.5

CL = 10 pF, VDD > 2.70 V - - 50(3)

CL = 10 pF, VDD > 1.8 V - - 20

tf(IO)out/
tr(IO)out

Output high to low level fall 
time and output low to high 
level rise time

CL = 50 pF, VDD >2.7 V - - 10

ns
CL = 50 pF, VDD > 1.8 V - - 20

CL = 10 pF, VDD > 2.70 V - - 6

CL = 10 pF, VDD > 1.8 V - - 10

10

fmax(IO)out Maximum frequency(2)

CL = 40 pF, VDD > 2.70 V - - 25

MHz
CL = 40 pF, VDD > 1.8 V - - 20

CL = 10 pF, VDD > 2.70 V - - 100(3)

CL = 10 pF, VDD > 1.8 V - - 50(3)

tf(IO)out/
tr(IO)out

Output high to low level fall 
time and output low to high 
level rise time

CL = 40 pF, VDD > 2.70 V - - 6

ns
CL = 40 pF, VDD > 1.8 V - - 10

CL = 10 pF, VDD > 2.70 V - 4

CL = 10 pF, VDD > 1.8 V - 6
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Figure 38. I/O AC characteristics definition 

11

fmax(IO)out Maximum frequency(2)

CL = 30 pF, VDD > 2.70 V - - 100(3)

MHz
CL = 30 pF, VDD > 1.8 V - - 50(3)

CL = 10 pF, VDD > 2.70 V - - 180(3)

CL = 10 pF, VDD > 1.8 V - - 100(3)

tf(IO)out/
tr(IO)out

Output high to low level fall 
time and output low to high 
level rise time

CL = 30 pF, VDD > 2.70 V - - 4

ns
CL = 30 pF, VDD > 1.8 V - - 6

CL = 10 pF, VDD > 2.70 V - - 2.5

CL = 10 pF, VDD > 1.8 V - - 4

- tEXTIpw

Pulse width of external 
signals detected by the EXTI 
controller

10 - - ns

1. The I/O speed is configured using the OSPEEDRy[1:0] bits. Refer to the STM32F20/21xxx reference manual for a 
description of the GPIOx_SPEEDR GPIO port output speed register.

2. The maximum frequency is defined in .

3. For maximum frequencies above 50 MHz, the compensation cell should be used.

Table 48. I/O AC characteristics(1) (continued)

OSPEEDRy
[1:0] bit 
value(1)

Symbol Parameter Conditions Min Typ Max Unit

ai14131c

10%

90%

50%

tr(IO)out
OUTPUT
EXTERNAL

ON 50pF

Maximum frequency is achieved if (tr + tf) ≤ 2/3)T and if the duty cycle is (45-55%) 

 

10%

50%

90%

when loaded by 50pF

T

tf(IO)out
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6.3.17 NRST pin characteristics

         

Figure 39. Recommended NRST pin protection 

1. The reset network protects the device against parasitic resets.

2. The user must ensure that the level on the NRST pin can go below the VIL(NRST) max level specified in 

Table 49. NRST pin characteristics 

Symbol Parameter Conditions Min Typ Max Unit

VIL(NRST)
(1) NRST input low level voltage TTL ports

2.7 V ≤ VDD ≤ 3.6 V

- - 0.8
V

VIH(NRST)
(1) NRST input high level voltage 2 - -

VIL(NRST)
(1) NRST input low level voltage CMOS ports

1.8 V ≤ VDD ≤ 3.6 V

- - 0.3VDD
V

VIH(NRST)
(1) NRST input high level voltage 0.7VDD - -

Vhys(NRST)
NRST Schmitt trigger voltage 
hysteresis 

- 200 - mV

RPU Weak pull-up equivalent resistor(2) 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

TNRST_OUT Generated reset pulse duration Internal Reset source 20 - - µs

1. Guaranteed by design, not tested in production.

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).

ai14132c

STM32Fxxx

RPUNRST(2)

VDD

Filter

Internal Reset

0.1 μF

External
reset circuit(1)
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USB OTG FS characteristics

The USB OTG interface is USB-IF certified (Full-Speed). This interface is present in both 
the USB OTG HS and USB OTG FS controllers.

         

         

Table 56. USB OTG FS startup time

Symbol Parameter  Max  Unit

tSTARTUP
(1)

1. Guaranteed by design, not tested in production.

USB OTG FS transceiver startup time 1 µs

Table 57. USB OTG FS DC electrical characteristics

Symbol Parameter Conditions Min.(1)

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

Typ. Max.(1) Unit

Input 
levels

VDD
USB OTG FS operating 
voltage

3.0(2)

2. The STM32F205xx and STM32F207xx USB OTG FS functionality is ensured down to 2.7 V but not the full 
USB OTG FS electrical characteristics which are degraded in the 2.7-to-3.0 V VDD voltage range.

- 3.6 V

VDI
(3)

3. Guaranteed by design, not tested in production.

Differential input sensitivity
I(USB_FS_DP/DM, 
USB_HS_DP/DM) 

0.2 - -

VVCM
(3) Differential common mode 

range
Includes VDI range 0.8 - 2.5

VSE
(3) Single ended receiver 

threshold
1.3 - 2.0

Output 
levels

VOL Static output level low RL of 1.5 kΩ to 3.6 V(4)

4. RL is the load connected on the USB OTG FS drivers

- - 0.3
V

VOH Static output level high RL of 15 kΩ to VSS
(4) 2.8 - 3.6

RPD

PA11, PA12, PB14, PB15 
(USB_FS_DP/DM, 
USB_HS_DP/DM) 

VIN = VDD

17 21 24

kΩ

PA9, PB13 
(OTG_FS_VBUS, 
OTG_HS_VBUS) 

0.65 1.1 2.0

RPU

PA12, PB15 (USB_FS_DP, 
USB_HS_DP)

VIN = VSS 1.5 1.8 2.1

PA9, PB13 
(OTG_FS_VBUS, 
OTG_HS_VBUS) 

VIN = VSS 0.25 0.37 0.55
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6.3.20 12-bit ADC characteristics

         

Table 66. ADC characteristics

Symbol Parameter  Conditions Min Typ Max Unit

VDDA Power supply 1.8(1) - 3.6 V

VREF+ Positive reference voltage 1.8(1)(2) - VDDA V

fADC ADC clock frequency
VDDA = 1.8(1) to 2.4 V 0.6 - 15 MHz

VDDA = 2.4 to 3.6 V 0.6 - 30 MHz

fTRIG
(3) External trigger frequency

fADC = 30 MHz with 
12-bit resolution

- - 1764 kHz

- - 17 1/fADC

VAIN Conversion voltage range(4) 0 (VSSA or VREF- 
tied to ground)

- VREF+ V

RAIN
(3) External input impedance

See  for details
- - 50 kΩ

RADC
(3)(5) Sampling switch resistance 1.5 - 6 kΩ

CADC
(3) Internal sample and hold 

capacitor
 - 4 - pF

tlat
(3) Injection trigger conversion 

latency

fADC = 30 MHz - - 0.100 µs

- - 3(6) 1/fADC

tlatr
(3) Regular trigger conversion latency

fADC = 30 MHz - - 0.067 µs

- - 2(6) 1/fADC

tS
(3) Sampling time 

fADC = 30 MHz 0.100 - 16 µs

3 - 480 1/fADC

tSTAB
(3) Power-up time - 2 3 µs

tCONV
(3) Total conversion time (including 

sampling time)

fADC = 30 MHz

12-bit resolution
0.5 - 16.40 µs

fADC = 30 MHz

10-bit resolution
0.43 - 16.34 µs

fADC = 30 MHz

8-bit resolution
0.37 - 16.27 µs

fADC = 30 MHz

6-bit resolution
0.3 - 16.20 µs

9 to 492 (tS for sampling +n-bit resolution for successive 
approximation)

1/fADC
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Equation 1: RAIN max formula

allowed for an error below 1/4 of LSB. N = 12 (from 12-bit resolution) and k is the number of 
sampling periods defined in the ADC_SMPR1 register.

         a

Note: ADC accuracy vs. negative injection current: injecting a negative current on any analog 
input pins should be avoided as this significantly reduces the accuracy of the conversion 

fS
(3)

Sampling rate 

(fADC = 30 MHz)

12-bit resolution

Single ADC
- - 2 Msps

12-bit resolution

Interleave Dual ADC 
mode

- - 3.75 Msps

12-bit resolution

Interleave Triple ADC 
mode

- - 6 Msps

IVREF+
(3) ADC VREF DC current 

consumption in conversion mode 
- 300 500 µA

IVDDA
(3) ADC VDDA DC current 

consumption in conversion mode 
- 1.6 1.8 mA

1. On devices in WLCSP64+2 package, if IRROFF is set to VDD, the supply voltage can drop to 1.7 V when the device 
operates in the 0 to 70 °C temperature range us

2. It is recommended to maintain the voltage difference between VREF+ and VDDA below 1.8 V.

3. Based on characterization, not tested in production.

4. VREF+ is internally connected to VDDA and VREF- is internally connected to VSSA.

5. RADC maximum value is given for VDD=1.8 V, and minimum value for VDD=3.3 V.

6. For external triggers, a delay of 1/fPCLK2 must be added to the latency specified in .

Table 66. ADC characteristics (continued)

Symbol Parameter  Conditions Min Typ Max Unit

Table 67. ADC accuracy (1)

1. Better performance could be achieved in restricted VDD, frequency and temperature ranges.

Symbol Parameter Test conditions Typ Max(2)

2. Based on characterization, not tested in production.

Unit

ET Total unadjusted error

fPCLK2 = 60 MHz,
fADC = 30 MHz, RAIN < 10 kΩ, 
VDDA = 1.8(3) to 3.6 V

3. On devices in WLCSP64+2 package, if IRROFF is set to VDD, the supply voltage can drop to 1.7 V when 
the device operates in the 0 to 70 °C temperature 

±2 ±5

LSB

EO Offset error ±1.5 ±2.5

EG Gain error ±1.5 ±3

ED Differential linearity error ±1 ±2

EL Integral linearity error ±1.5 ±3

RAIN
k 0.5–( )

fADC CADC 2
N 2+( )ln××

-------------------------------------------------------------- RADC–=
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6.3.21 DAC electrical characteristics

         

Table 68. DAC characteristics

Symbol Parameter Min Typ Max Unit Comments

VDDA Analog supply voltage 1.8(1) - 3.6 V

VREF+ Reference supply voltage 1.8(1) - 3.6 V VREF+ ≤ VDDA

VSSA Ground 0 - 0 V

RLOAD
(2) Resistive load with buffer ON 5 - - kΩ

RO
(2) Impedance output with buffer 

OFF
- - 15 kΩ

When the buffer is OFF, the 
Minimum resistive load between 
DAC_OUT and VSS to have a 1% 
accuracy is 1.5 MΩ

CLOAD
(2) Capacitive load - - 50 pF

Maximum capacitive load at 
DAC_OUT pin (when the buffer is 
ON).

DAC_OUT 
min(2)

Lower DAC_OUT voltage 
with buffer ON

0.2 - - V

It gives the maximum output 
excursion of the DAC.

It corresponds to 12-bit input code 
(0x0E0) to (0xF1C) at VREF+ = 
3.6 V and (0x1C7) to (0xE38) at 
VREF+ = 1.8 V

DAC_OUT 
max(2)

Higher DAC_OUT voltage 
with buffer ON

- - VDDA – 0.2 V

DAC_OUT 
min(2)

Lower DAC_OUT voltage 
with buffer OFF

- 0.5 - mV
It gives the maximum output 
excursion of the DAC.DAC_OUT 

max(2)
Higher DAC_OUT voltage 
with buffer OFF

- - VREF+ – 1LSB V

IVREF+
(4)

DAC DC VREF current 
consumption in quiescent 
mode (Standby mode)

- 170 240

µA

With no load, worst code (0x800) 
at VREF+ = 3.6 V in terms of DC 
consumption on the inputs

- 50 75
With no load, worst code (0xF1C) 
at VREF+ = 3.6 V in terms of DC 
consumption on the inputs

IDDA
(4)

DAC DC VDDA current 
consumption in quiescent 
mode(3)

- 280 380 µA
With no load, middle code (0x800) 
on the inputs

- 475 625 µA
With no load, worst code (0xF1C) 
at VREF+ = 3.6 V in terms of DC 
consumption on the inputs

DNL(4)
Differential non linearity 
Difference between two 
consecutive code-1LSB)

- - ±0.5 LSB
Given for the DAC in 10-bit 
configuration.

- - ±2 LSB
Given for the DAC in 12-bit 
configuration.
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INL(4)

Integral non linearity 
(difference between 
measured value at Code i 
and the value at Code i on a 
line drawn between Code 0 
and last Code 1023)

- - ±1 LSB
Given for the DAC in 10-bit 
configuration.

- - ±4 LSB
Given for the DAC in 12-bit 
configuration.

Offset(4)

Offset error

(difference between 
measured value at Code 
(0x800) and the ideal value = 
VREF+/2)

- - ±10 mV

- - ±3 LSB
Given for the DAC in 10-bit at 
VREF+ = 3.6 V

- - ±12 LSB
Given for the DAC in 12-bit at 
VREF+ = 3.6 V

Gain 
error(4) Gain error - - ±0.5 %

Given for the DAC in 12-bit 
configuration

tSETTLING
(4)

Settling time (full scale: for a 
10-bit input code transition 
between the lowest and the 
highest input codes when 
DAC_OUT reaches final 
value ±4LSB

- 3 6 µs
CLOAD ≤ 50 pF,
RLOAD ≥ 5 kΩ

THD(4) Total Harmonic Distortion

Buffer ON
- - - dB

CLOAD ≤ 50 pF,
RLOAD ≥ 5 kΩ

Update 
rate(2)

Max frequency for a correct 
DAC_OUT change when 
small variation in the input 
code (from code i to i+1LSB)

- - 1 MS/s
CLOAD ≤ 50 pF,
RLOAD ≥ 5 kΩ

tWAKEUP
(4)

Wakeup time from off state 
(Setting the ENx bit in the 
DAC Control register)

- 6.5 10 µs
CLOAD ≤ 50 pF, RLOAD ≥ 5 kΩ
input code between lowest and 
highest possible ones.

PSRR+ (2)
Power supply rejection ratio 
(to VDDA) (static DC 
measurement)

- –67 –40 dB No RLOAD, CLOAD = 50 pF

1. On devices in WLCSP64+2 package, if IRROFF is set to VDD, the supply voltage can drop to 1.7 V when the device 
operates in the 0 to 70 °C temperature range 

2. Guaranteed by design, not tested in production.

3. The quiescent mode corresponds to a state where the DAC maintains a stable output level to ensure that no dynamic 
consumption occurs.

4. Guaranteed by characterization, not tested in production.

Table 68. DAC characteristics (continued)

Symbol Parameter Min Typ Max Unit Comments
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Figure 55. 12-bit buffered /non-buffered DAC

1. The DAC integrates an output buffer that can be used to reduce the output impedance and to drive external loads directly 
without the use of an external operational amplifier. The buffer can be bypassed by configuring the BOFFx bit in the 
DAC_CR register.

6.3.22 Temperature sensor characteristics

         

6.3.23 VBAT monitoring characteristics

         

R LOAD

C LOAD

Buffered/Non-buffered DAC

DAC_OUTx

Buffer(1)

12-bit 
digital to 
analog 
converter 

ai17157V2

Table 69. TS characteristics

Symbol Parameter Min Typ Max Unit

TL
(1)

1. Based on characterization, not tested in production.

VSENSE linearity with temperature - ±1 ±2 °C

Avg_Slope(1) Average slope - 2.5 mV/°C

V25
(1) Voltage at 25 °C - 0.76 V

tSTART
(2)

2. Guaranteed by design, not tested in production.

Startup time - 6 10 µs

TS_temp
(3)(2)

3. Shortest sampling time can be determined in the application by multiple iterations.

ADC sampling time when reading the 
temperature

1°C accuracy
10 - - µs

Table 70. VBAT monitoring characteristics

Symbol Parameter Min Typ Max Unit

R Resistor bridge for VBAT - 50 - KΩ 

Q Ratio on VBAT measurement - 2 -

Er(1)

1. Guaranteed by design, not tested in production.

Error on Q –1 - +1 %

TS_vbat
(2)(2)

2. Shortest sampling time can be determined in the application by multiple iterations.

ADC sampling time when reading the VBAT

1mV accuracy 
5 - - µs
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6.3.24 Embedded reference voltage

          

6.3.25 FSMC characteristics

Asynchronous waveforms and timings

• AddressSetupTime = 1

• AddressHoldTime = 1

• DataSetupTime = 1

• BusTurnAroundDuration = 0x0

In all timing tables, the THCLK is the HCLK clock period. 

Table 71. Embedded internal reference voltage

Symbol Parameter Conditions Min Typ Max Unit

VREFINT Internal reference voltage –40 °C < TA < +105 °C 1.18 1.21 1.24 V

TS_vrefint
(1)

1. Shortest sampling time can be determined in the application by multiple iterations.

ADC sampling time when 
reading the internal reference 
voltage

10 - - µs

VRERINT_s
(2)

2. Guaranteed by design, not tested in production.

Internal reference voltage 
spread over the temperature 
range

VDD = 3 V - 3 5 mV

TCoeff
(2) Temperature coefficient - 30 50 ppm/°C

tSTART
(2) Startup time - 6 10 µs
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