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General-purpose microcontrollers are versatile and used in
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built-in motor control peripherals and automotive-grade
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1 Introduction

This datasheet provides the description of the STM32F205xx and STM32F207xx lines of 
microcontrollers. For more details on the whole STMicroelectronics STM32 family, refer to 
Section 2.1: Full compatibility throughout the family.

The STM32F205xx and STM32F207xx datasheet should be read in conjunction with the 
STM32F20x/STM32F21x reference manual. They will be referred to as STM32F20x devices 
throughout the document.

For information on programming, erasing and protection of the internal Flash memory, refer 
to the STM32F20x/STM32F21x Flash programming manual (PM0059).

The reference and Flash programming manuals are both available from the 
STMicroelectronics website www.st.com.

For information on the Cortex®-M3 core refer to the Cortex®-M3 Technical Reference 
Manual, available from the www.arm.com website.
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Table 2. STM32F205xx features and peripheral counts 

Peripherals STM32F205Rx STM32F205Vx STM32F205Zx

Flash memory in Kbytes 128 256 512 768 1024 128 256 512 768 1024 256 512 768 1024

SRAM in Kbytes

System
(SRAM1+SRAM2)

64
(48+16)

96
(80+16)

128
(112+16)

64
(48+16)

96
(80+16)

128
(112+16)

96
(80+16)

128 
(112+16)

Backup 4 4 4

FSMC memory controller No Yes(1)

Ethernet No

Timers

General-purpose 10

Advanced-control 2

Basic 2

IWDG Yes

WWDG Yes

RTC Yes

Random number generator Yes

Comm. 
interfaces

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

I2C 3

USART 
UART

4
2

USB OTG FS Yes

USB OTG HS Yes

CAN 2

Camera interface No

GPIOs 51 82 114

SDIO Yes

12-bit ADC 
Number of channels

3

16 16 24

12-bit DAC 
Number of channels

Yes
2

Maximum CPU frequency  120 MHz

Operating voltage  1.8 V to 3.6 V(3)
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54 C7 83 116 144 D12 PD2 I/O FT -
TIM3_ETR,UART5_RX, 
SDIO_CMD, DCMI_D11, 

EVENTOUT
-

- - 84 117 145 D11 PD3 I/O FT -
FSMC_CLK,USART2_CTS, 

EVENTOUT
-

- - 85 118 146 D10 PD4 I/O FT -
FSMC_NOE, USART2_RTS, 

EVENTOUT
-

- - 86 119 147 C11 PD5 I/O FT -
FSMC_NWE,USART2_TX, 

EVENTOUT
-

- - - 120 148 D8 VSS S - - - -

- - - 121 149 C8 VDD S - - - -

- - 87 122 150 B11 PD6 I/O FT -
FSMC_NWAIT,

USART2_RX, EVENTOUT
-

- - 88 123 151 A11 PD7 I/O FT -
USART2_CK,FSMC_NE1,
FSMC_NCE2, EVENTOUT

-

- - - 124 152 C10 PG9 I/O FT -
USART6_RX, 

FSMC_NE2,FSMC_NCE3, 
EVENTOUT

-

- - - 125 153 B10 PG10 I/O FT -
FSMC_NCE4_1, 

FSMC_NE3, EVENTOUT
-

- - - 126 154 B9 PG11 I/O FT -

FSMC_NCE4_2, 
ETH_MII_TX_EN ,

ETH _RMII_TX_EN, 
EVENTOUT

-

- - - 127 155 B8 PG12 I/O FT -
FSMC_NE4, USART6_RTS, 

EVENTOUT
-

- - - 128 156 A8 PG13 I/O FT -

FSMC_A24, USART6_CTS, 
ETH_MII_TXD0,

ETH_RMII_TXD0, 
EVENTOUT

-

- - - 129 157 A7 PG14 I/O FT -

FSMC_A25, USART6_TX, 
ETH_MII_TXD1,

ETH_RMII_TXD1, 
EVENTOUT

-

- - - 130 158 D7 VSS S - - - -

Table 8. STM32F20x pin and ball definitions (continued)

Pins

Pin name

(function after 
reset)(1)

P
in

 t
yp

e

I/O
 s

tr
u

ct
u

re

N
o

te Alternate functions
Additional 
functions

L
Q

F
P

64

W
L

C
S

P
64

+
2

L
Q

F
P

10
0

L
Q

F
P

14
4

L
Q

F
P

17
6

U
F

B
G

A
17

6
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Port H

PH0 - 
OSC_IN

- - - - - - - - - - - - - - - EVENTOUT

PH1 - 
OSC_OUT

- - - - - - - - - - - - EVENTOUT

PH2 - - - - - - - - ETH _MII_CRS - - - EVENTOUT

PH3 - - - - - - - - ETH _MII_COL - - - EVENTOUT

PH4 - - I2C2_SCL - - - - -
OTG_HS_ULPI_N

XT 
- - - - EVENTOUT

PH5 - - I2C2_SDA - - - - - - - - - - EVENTOUT

PH6 - - I2C2_SMBA - - - - TIM12_CH1 - ETH _MII_RXD2 - - - EVENTOUT

PH7 - - I2C3_SCL - - - - - - ETH _MII_RXD3 - - - EVENTOUT

PH8 - - I2C3_SDA - - - - - - - - DCMI_HSYNC - EVENTOUT

PH9 - - I2C3_SMBA - - - - TIM12_CH2 - - - DCMI_D0 - EVENTOUT

PH10 - - TIM5_CH1 - - - - - - - - DCMI_D1 - EVENTOUT

PH11 - - TIM5_CH2 - - - - - - - - DCMI_D2 - EVENTOUT

PH12 - - TIM5_CH3 - - - - - - - - DCMI_D3 - EVENTOUT

PH13 - - TIM8_CH1N - - - - CAN1_TX - - - - - EVENTOUT

PH14 - - TIM8_CH2N - - - - - - - - DCMI_D4 - EVENTOUT

PH15 - - TIM8_CH3N - - - - - - - - DCMI_D11 - EVENTOUT

Port I

PI0 - - TIM5_CH4 
SPI2_NSS 
I2S2_WS 

- - - - - - - DCMI_D13 - EVENTOUT

PI1 - -
SPI2_SCK 
I2S2_SCK 

- - - - - - - DCMI_D8 - EVENTOUT

PI2 - - TIM8_CH4 SPI2_MISO - - - - - - - DCMI_D9 - EVENTOUT

PI3 - - TIM8_ETR 
SPI2_MOSI 

I2S2_SD 
- - - - - - - DCMI_D10 - EVENTOUT

PI4 - - TIM8_BKIN - - - - - - - - DCMI_D5 - EVENTOUT

PI5 - - TIM8_CH1 - - - - - - - - DCMI_VSYNC - EVENTOUT

PI6 - - TIM8_CH2 - - - - - - - - DCMI_D6 - EVENTOUT

PI7 - - TIM8_CH3 - - - - - - - - DCMI_D7 - EVENTOUT

PI8 - - - - - - - - - - - - EVENTOUT

PI9 - - - - - - CAN1_RX - - - - - EVENTOUT

PI10 - - - - - - - - ETH _MII_RX_ER - - - EVENTOUT

PI11 - - - - - - -
OTG_HS_ULPI_

DIR 
- - - - EVENTOUT

Table 10. Alternate function mapping (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13

AF014 AF15
SYS TIM1/2 TIM3/4/5 TIM8/9/10/11 I2C1/I2C2/I2C3 SPI1/SPI2/I2S2 SPI3/I2S3 USART1/2/3

UART4/5/
USART6

CAN1/CAN2/
TIM12/13/14

OTG_FS/ OTG_HS ETH
FSMC/SDIO/

OTG_HS
DCMI
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6.1.6 Power supply scheme

Figure 19. Power supply scheme 

1. Each power supply pair must be decoupled with filtering ceramic capacitors as shown above. These capacitors must be 
placed as close as possible to, or below, the appropriate pins on the underside of the PCB to ensure the good functionality 
of the device.

2. To connect REGOFF and IRROFF pins, refer to Section 3.16: Voltage regulator.

3. The two 2.2 µF ceramic capacitors should be replaced by two 100 nF decoupling capacitors when the voltage regulator is 
OFF.

4. The 4.7 µF ceramic capacitor must be connected to one of the VDD pin.

Caution: Each power supply pair (VDD/VSS, VDDA/VSSA ...) must be decoupled with filtering ceramic 
capacitors as shown above. These capacitors must be placed as close as possible to, or 
below, the appropriate pins on the underside of the PCB, to ensure good device operation. It 
is not recommended to remove filtering capacitors to reduce PCB size or cost. This might 
cause incorrect device operation.
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6.1.7 Current consumption measurement

Figure 20. Current consumption measurement scheme

6.2 Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 11: Voltage characteristics, 
Table 12: Current characteristics, and Table 13: Thermal characteristics may cause 
permanent damage to the device. These are stress ratings only and functional operation of 
the device at these conditions is not implied. Exposure to maximum rating conditions for 
extended periods may affect device reliability.

           

Table 11. Voltage characteristics

Symbol Ratings Min Max Unit

VDD–VSS External main supply voltage (including VDDA, VDD)(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.

–0.3 4.0

V
VIN

Input voltage on five-volt tolerant pin(2)

2. VIN maximum value must always be respected. Refer to Table 12 for the values of the maximum allowed 
injected current.

VSS–0.3 VDD+4

Input voltage on any other pin VSS–0.3 4.0

|ΔVDDx| Variations between different VDD power pins - 50
mV

|VSSX − VSS| Variations between all the different ground pins - 50

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

see Section 6.3.14: 
Absolute maximum 
ratings (electrical 
sensitivity)

-
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Figure 27. Typical current consumption vs. temperature in Sleep mode,
peripherals ON

Figure 28. Typical current consumption vs. temperature in Sleep mode,
peripherals OFF
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Figure 29. Typical current consumption vs. temperature in Stop mode

1. All typical and maximum values from table 18 and figure 26 will be reduced over time by up to 50% as part 
of ST continuous improvement of test procedures. New versions of the datasheet will be released to reflect 
these changes

Table 23. Typical and maximum current consumptions in Stop mode

Symbol Parameter Conditions

Typ Max

UnitTA = 
25 °C

TA = 
25 °C

TA = 
85 °C

TA = 
105 °C

IDD_STOP

Supply current 
in Stop mode 
with main 
regulator in 
Run mode

Flash in Stop mode, low-speed and high-speed 
internal RC oscillators and high-speed oscillator 
OFF (no independent watchdog)

0.55 1.2 11.00 20.00

mA

Flash in Deep power down mode, low-speed 
and high-speed internal RC oscillators and 
high-speed oscillator OFF (no independent 
watchdog)

0.50 1.2 11.00 20.00

Supply current 
in Stop mode 
with main 
regulator in 
Low-power 
mode

Flash in Stop mode, low-speed and high-speed 
internal RC oscillators and high-speed oscillator 
OFF (no independent watchdog)

0.35 1.1 8.00 15.00

Flash in Deep power down mode, low-speed 
and high-speed internal RC oscillators and 
high-speed oscillator OFF (no independent 
watchdog)

0.30 1.1 8.00 15.00
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6.3.7 Wakeup time from low-power mode

The wakeup times given in Table 27 is measured on a wakeup phase with a 16 MHz HSI 
RC oscillator. The clock source used to wake up the device depends from the current 
operating mode:

• Stop or Standby mode: the clock source is the RC oscillator

• Sleep mode: the clock source is the clock that was set before entering Sleep mode.

All timings are derived from tests performed under ambient temperature and VDD supply 
voltage conditions summarized in Table 14.

          

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. Guaranteed by characterization results, 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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Figure 30. High-speed external clock source AC timing diagram

Figure 31. Low-speed external clock source AC timing diagram

High-speed external clock generated from a crystal/ceramic resonator

The high-speed external (HSE) clock can be supplied with a 4 to 26 MHz crystal/ceramic 
resonator oscillator. All the information given in this paragraph are based on 
characterization results obtained with typical external components specified in Table 30. In 
the application, the resonator and the load capacitors have to be placed as close as 
possible to the oscillator pins in order to minimize output distortion and startup stabilization 
time. Refer to the crystal resonator manufacturer for more details on the resonator 
characteristics (frequency, package, accuracy).
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6.3.19 Communications interfaces

I2C interface characteristics

STM32F205xx and STM32F207xx I2C interface meets the requirements of the standard I2C 
communication protocol with the following restrictions: the I/O pins SDA and SCL are 
mapped to are not “true” open-drain. When configured as open-drain, the PMOS connected 
between the I/O pin and VDD is disabled, but is still present.

The I2C characteristics are described in Table 52. Refer also to Section 6.3.16: I/O port 
characteristics for more details on the input/output alternate function characteristics (SDA 
and SCL).

Table 51. Characteristics of TIMx connected to the APB2 domain(1) 

1. TIMx is used as a general term to refer to the TIM1, TIM8, TIM9, TIM10, and TIM11 timers.

Symbol Parameter Conditions Min Max Unit

tres(TIM) Timer resolution time

AHB/APB2 
prescaler distinct 
from 1, fTIMxCLK = 

120 MHz

1 - tTIMxCLK

8.3 - ns

AHB/APB2 
prescaler = 1, 
fTIMxCLK = 60 MHz

1 - tTIMxCLK

16.7 - ns

fEXT
Timer external clock 
frequency on CH1 to CH4

 fTIMxCLK = 120 MHz

APB2 = 60 MHz

0 fTIMxCLK/2 MHz

0 60 MHz

ResTIM Timer resolution - 16 bit

tCOUNTER

16-bit counter clock period 
when internal clock is 
selected

1 65536 tTIMxCLK

0.0083 546 µs

tMAX_COUNT Maximum possible count
- 65536 × 65536 tTIMxCLK

- 35.79 s
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Figure 42. SPI timing diagram - slave mode and CPHA = 0

Figure 43. SPI timing diagram - slave mode and CPHA = 1

ai14134c

S
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K
 In

pu
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INPUT
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OUT PUT

CPHA=0

MSB O UT
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BIT6 OUT

LSB IN

LSB OUT

CPOL=0

CPOL=1

BIT1 IN

NSS input

tSU(NSS)

tc(SCK)

th(NSS)

ta(SO)

tw(SCKH)
tw(SCKL)

tv(SO) th(SO) tr(SCK)
tf(SCK)

tdis(SO)

tsu(SI)

th(SI)
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Table 55. I2S characteristics 

Symbol Parameter Conditions Min Max Unit

fCK 
1/tc(CK)

I2S clock frequency

Master, 16-bit data,  
audio frequency = 48 kHz, main 
clock disabled

 1.23  1.24
MHz

Slave 0  64FS
(1)

tr(CK) 
tf(CK)

I2S clock rise and fall time Capacitive load CL = 50 pF -  (2)

ns

tv(WS) 
(3) WS valid time Master 0.3 -

th(WS) 
(3) WS hold time Master 0 -

tsu(WS) 
(3) WS setup time Slave 3 -

th(WS) 
(3) WS hold time Slave 0 -

tw(CKH) 
(3) 

tw(CKL) 
(3) CK high and low time Master fPCLK= 30 MHz  396 -

tsu(SD_MR) 
(3) 

tsu(SD_SR) 
(3) Data input setup time

Master receiver 
Slave receiver

 45
0

-

th(SD_MR)
(3)(4) 

th(SD_SR) 
(3)(4) Data input hold time

Master receiver: fPCLK= 30 MHz, 
Slave receiver: fPCLK= 30 MHz

13
0

-

tv(SD_ST) 
(3)(4) Data output valid time

Slave transmitter (after enable 
edge) 

-  30

th(SD_ST) 
(3) Data output hold time

Slave transmitter (after enable 
edge)

10 -

tv(SD_MT) 
(3)(4) Data output valid time

Master transmitter (after enable 
edge)

-  6

th(SD_MT) 
(3) Data output hold time

Master transmitter (after enable 
edge)

 0 -

1. FS is the sampling frequency. Refer to the I2S section of the STM32F20xxx/21xxx reference manual for more details. fCK 
values reflect only the digital peripheral behavior which leads to a minimum of (I2SDIV/(2*I2SDIV+ODD), a maximum of 
(I2SDIV+ODD)/(2*I2SDIV+ODD) and FS maximum values for each mode/condition.

2. Refer to Table 48: I/O AC characteristics.

3. Guaranteed by design, not tested in production.

4. Depends on fPCLK. For example, if fPCLK=8 MHz, then TPCLK = 1/fPLCLK =125 ns.
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NAND controller waveforms and timings

Figure 71 through Figure 74 represent synchronous waveforms, together with Table 82 and 
Table 83 provides the corresponding timings. The results shown in this table are obtained 
with the following FSMC configuration:

• COM.FSMC_SetupTime = 0x01;

• COM.FSMC_WaitSetupTime = 0x03;

• COM.FSMC_HoldSetupTime = 0x02;

• COM.FSMC_HiZSetupTime = 0x01;

• ATT.FSMC_SetupTime = 0x01;

• ATT.FSMC_WaitSetupTime = 0x03;

• ATT.FSMC_HoldSetupTime = 0x02;

• ATT.FSMC_HiZSetupTime = 0x01;

• Bank = FSMC_Bank_NAND;

• MemoryDataWidth = FSMC_MemoryDataWidth_16b;

• ECC = FSMC_ECC_Enable;

• ECCPageSize = FSMC_ECCPageSize_512Bytes;

• TCLRSetupTime = 0;

• TARSetupTime = 0;

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

Table 81. Switching characteristics for PC Card/CF read and write cycles in I/O space(1)(2) 

Symbol Parameter Min Max Unit

tw(NIOWR) FSMC_NIOWR low width 8THCLK - 0.5  - ns

tv(NIOWR-D) FSMC_NIOWR low to FSMC_D[15:0] valid  - 5THCLK- 1 ns

th(NIOWR-D) FSMC_NIOWR high to FSMC_D[15:0] invalid 8THCLK- 3 - ns

td(NCE4_1-NIOWR) FSMC_NCE4_1 low to FSMC_NIOWR valid  - 5THCLK+ 1.5 ns

th(NCEx-NIOWR) FSMC_NCEx high to FSMC_NIOWR invalid 5THCLK  - ns

td(NIORD-NCEx) FSMC_NCEx low to FSMC_NIORD valid  - 5THCLK+ 1 ns

th(NCEx-NIORD) FSMC_NCEx high to FSMC_NIORD) valid 5THCLK– 0.5  - ns

tw(NIORD) FSMC_NIORD low width 8THCLK+ 1  - ns

tsu(D-NIORD) FSMC_D[15:0] valid before FSMC_NIORD high 9.5 - ns

td(NIORD-D) FSMC_D[15:0] valid after FSMC_NIORD high 0 - ns

1. CL = 30 pF.

2. Guaranteed by characterization results, not tested in production.
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Figure 80. WLCSP64+2 - 66-ball, 4.539 x 4.911 mm, 0.4 mm pitch wafer level chip scale 
package recommended footprint

          

e2 - 3.200 - - 0.1260 -

F - 0.220 - - 0.0087 -

G - 0.386 - - 0.0152 -

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

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

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

Table 89. WLCSP64 recommended PCB design rules (0.4 mm pitch) 

Dimension Recommended values

Pitch 0.4

Dpad 0.225 mm

Dsm
0.290 mm typ. (depends on the soldermask 
registration tolerance)

Stencil opening 0.250 mm

Stencil thickness 0.100 mm

Table 88. WLCSP64+2 - 66-ball, 4.539 x 4.911 mm, 0.4 mm pitch wafer level chip scale 
package mechanical data (continued)

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max
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Device marking

Figure 91. UFBGA176+25 marking (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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IMPORTANT NOTICE – PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and 
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on 
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order 
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or 
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.
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