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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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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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Figure 2. Compatible board design between STM32F10x and STM32F2xx
for LQFP100 package

1. RFU = reserved for future use.

Figure 3. Compatible board design between STM32F10x and STM32F2xx
for LQFP144 package

1. RFU = reserved for future use.



DocID15818 Rev 15 23/184

STM32F20xxx Functional overview

183

Figure 5. Multi-AHB matrix

3.8 DMA controller (DMA)

The devices feature two general-purpose dual-port DMAs (DMA1 and DMA2) with 8 
streams each. They are able to manage memory-to-memory, peripheral-to-memory and 
memory-to-peripheral transfers. They share some centralized FIFOs for APB/AHB 
peripherals, support burst transfer and are designed to provide the maximum peripheral 
bandwidth (AHB/APB).

The two DMA controllers support circular buffer management, so that no specific code is 
needed when the controller reaches the end of the buffer. The two DMA controllers also 
have a double buffering feature, which automates the use and switching of two memory 
buffers without requiring any special code.

Each stream is connected to dedicated hardware DMA requests, with support for software 
trigger on each stream. Configuration is made by software and transfer sizes between 
source and destination are independent.
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The DMA can be used with the main peripherals: 

• SPI and I2S

• I2C

• USART and UART

• General-purpose, basic and advanced-control timers TIMx

• DAC

• SDIO

• Camera interface (DCMI)

• ADC.

3.9 Flexible static memory controller (FSMC)

The FSMC is embedded in all STM32F20x devices. It has four Chip Select outputs 
supporting the following modes: PC Card/Compact Flash, SRAM, PSRAM, NOR Flash and 
NAND Flash.

Functionality overview:

• Write FIFO

• Code execution from external memory except for NAND Flash and PC Card

• Maximum frequency (fHCLK) for external access is 60 MHz

LCD parallel interface

The FSMC can be configured to interface seamlessly with most graphic LCD controllers. It 
supports the Intel 8080 and Motorola 6800 modes, and is flexible enough to adapt to 
specific LCD interfaces. This LCD parallel interface capability makes it easy to build cost-
effective graphic applications using LCD modules with embedded controllers or high 
performance solutions using external controllers with dedicated acceleration.

3.10 Nested vectored interrupt controller (NVIC)

The STM32F20x devices embed a nested vectored interrupt controller able to manage 16 
priority levels, and handle up to 81 maskable interrupt channels plus the 16 interrupt lines of 
the Cortex®-M3.

The NVIC main features are the following:

• Closely coupled NVIC gives low-latency interrupt processing

• Interrupt entry vector table address passed directly to the core

• Closely coupled NVIC core interface

• Allows early processing of interrupts

• Processing of late arriving, higher-priority interrupts

• Support tail chaining

• Processor state automatically saved

• Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimum interrupt 
latency.
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Figure 7. Regulator OFF/internal reset OFF

The following conditions must be respected:

• VDD should always be higher than VCAP_1 and VCAP_2 to avoid current injection 
between power domains (see Figure 8).

• PA0 should be kept low to cover both conditions: until VCAP_1 and VCAP_2 reach 1.08 V, 
and until VDD reaches 1.7 V.

• NRST should be controlled by an external reset controller to keep the device under 
reset when VDD is below 1.7 V (see Figure 9).

In this mode, when the internal reset is OFF, the following integrated features are no more 
supported:

• The integrated power-on reset (POR) / power-down reset (PDR) circuitry is disabled.

• The brownout reset (BOR) circuitry is disabled.

• The embedded programmable voltage detector (PVD) is disabled.

• VBAT functionality is no more available and VBAT pin should be connected to VDD.
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Figure 12. STM32F20x LQFP100 pinout

1. RFU means “reserved for future use”. This pin can be tied to VDD,VSS or left unconnected.

2. The above figure shows the package top view.
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- - - 14 20 J3 PF4 I/O FT (4) FSMC_A4, EVENTOUT ADC3_IN14

- - - 15 21 K3 PF5 I/O FT (4) FSMC_A5, EVENTOUT ADC3_IN15

- H9 10 16 22 G2 VSS S - - - -

- - 11 17 23 G3 VDD S - - - -

- - - 18 24 K2 PF6 I/O FT (4) TIM10_CH1, FSMC_NIORD, 
EVENTOUT

ADC3_IN4

- - - 19 25 K1 PF7 I/O FT (4) TIM11_CH1,FSMC_NREG, 
EVENTOUT

ADC3_IN5

- - - 20 26 L3 PF8 I/O FT (4) TIM13_CH1, 
FSMC_NIOWR, EVENTOUT

ADC3_IN6

- - - 21 27 L2 PF9 I/O FT (4) TIM14_CH1, FSMC_CD, 
EVENTOUT

ADC3_IN7

- - - 22 28 L1 PF10 I/O FT (4) FSMC_INTR, EVENTOUT ADC3_IN8

5 E9 12 23 29 G1
PH0/OSC_IN

(PH0)
I/O FT -  EVENTOUT OSC_IN(4)

6 F9 13 24 30 H1
PH1/OSC_OUT

(PH1)
I/O FT -  EVENTOUT OSC_OUT(4)

7 E8 14 25 31 J1 NRST I/O - - -

8 G9 15 26 32 M2 PC0 I/O FT (4) OTG_HS_ULPI_STP, 
EVENTOUT

ADC123_
IN10

9 F8 16 27 33 M3 PC1 I/O FT (4) ETH_MDC, EVENTOUT
ADC123_

IN11

10 D7 17 28 34 M4 PC2 I/O FT (4)
SPI2_MISO, 

OTG_HS_ULPI_DIR, 
ETH_MII_TXD2, EVENTOUT

ADC123_
IN12

11 G8 18 29 35 M5 PC3 I/O FT (4)

SPI2_MOSI, I2S2_SD, 
OTG_HS_ULPI_NXT, 
ETH_MII_TX_CLK, 

EVENTOUT

ADC123_
IN13

- - 19 30 36 - VDD S - - - -

12 - 20 31 37 M1 VSSA S - - - -

- - - - - N1 VREF- S - - - -

- F7 21 32 38 P1 VREF+ 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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PD13 - A18 A18 - Yes

PD14 D0 D0 DA0 D0 Yes

PD15 D1 D1 DA1 D1 Yes

PG2 - A12 - - -

PG3 - A13 - - -

PG4 - A14 - - -

PG5 - A15 - - -

PG6 - - - INT2 -

PG7 - - - INT3 -

PD0 D2 D2 DA2 D2 Yes

PD1 D3 D3 DA3 D3 Yes

PD3 - CLK CLK - Yes

PD4 NOE NOE NOE NOE Yes

PD5 NWE NWE NWE NWE Yes

PD6 NWAIT NWAIT NWAIT NWAIT Yes

PD7 - NE1 NE1 NCE2 Yes

PG9 - NE2 NE2 NCE3 -

PG10 NCE4_1 NE3 NE3 - -

PG11 NCE4_2 - - - -

PG12 - NE4 NE4 - -

PG13 - A24 A24 - -

PG14 - A25 A25 - -

PB7 - NADV NADV - Yes

PE0 - NBL0 NBL0 - Yes

PE1 - NBL1 NBL1 - Yes

Table 9. FSMC pin definition (continued)

Pins
FSMC

LQFP100
CF NOR/PSRAM/SRAM NOR/PSRAM Mux NAND 16 bit
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Port B

PB0 - TIM1_CH2N TIM3_CH3 TIM8_CH2N - - - - - - OTG_HS_ULPI_D1 ETH _MII_RXD2 - - - EVENTOUT

PB1 - TIM1_CH3N TIM3_CH4 TIM8_CH3N - - - - - - OTG_HS_ULPI_D2 ETH _MII_RXD3 - - - EVENTOUT

PB2 - - - - - - - - - - - - - - - EVENTOUT

PB3
JTDO/

TRACESWO 
TIM2_CH2 - - - SPI1_SCK 

SPI3_SCK 
I2S3_SCK 

- - - - - - - - EVENTOUT

PB4 JTRST - TIM3_CH1 - - SPI1_MISO SPI3_MISO - - - - - - - - EVENTOUT

PB5 - - TIM3_CH2 - I2C1_SMBA SPI1_MOSI 
SPI3_MOSI 

I2S3_SD 
- - CAN2_RX OTG_HS_ULPI_D7 ETH _PPS_OUT - DCMI_D10 - EVENTOUT

PB6 - - TIM4_CH1 - I2C1_SCL - - USART1_TX - CAN2_TX - - - DCMI_D5 - EVENTOUT

PB7 - - TIM4_CH2 - I2C1_SDA - - USART1_RX - - - - FSMC_NL DCMI_VSYNC - EVENTOUT

PB8 - - TIM4_CH3 TIM10_CH1 I2C1_SCL - - - - CAN1_RX - ETH _MII_TXD3 SDIO_D4 DCMI_D6 - EVENTOUT

PB9 - - TIM4_CH4 TIM11_CH1 I2C1_SDA 
SPI2_NSS

I2S2_WS 
- - - CAN1_TX - - SDIO_D5 DCMI_D7 - EVENTOUT

PB10 - TIM2_CH3 - - I2C2_SCL 
SPI2_SCK 
I2S2_SCK 

- USART3_TX - - OTG_HS_ULPI_D3 ETH_ MII_RX_ER - - - EVENTOUT

PB11 - TIM2_CH4 - - I2C2_SDA - - USART3_RX - - OTG_HS_ULPI_D4 
ETH _MII_TX_EN

ETH 
_RMII_TX_EN

- - - EVENTOUT

PB12 - TIM1_BKIN - - I2C2_SMBA
SPI2_NSS 
I2S2_WS 

- USART3_CK - CAN2_RX OTG_HS_ULPI_D5 
ETH _MII_TXD0

ETH _RMII_TXD0
OTG_HS_ID - - EVENTOUT

PB13 - TIM1_CH1N - - -
SPI2_SCK 
I2S2_SCK 

- USART3_CTS - CAN2_TX OTG_HS_ULPI_D6 
ETH _MII_TXD1 

ETH _RMII_TXD1
 - - - EVENTOUT

PB14 - TIM1_CH2N - TIM8_CH2N - SPI2_MISO - USART3_RTS - TIM12_CH1 - - OTG_HS_DM - - EVENTOUT

PB15 RTC_50Hz TIM1_CH3N - TIM8_CH3N -
SPI2_MOSI 

I2S2_SD 
- - - TIM12_CH2 - - OTG_HS_DP - - 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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Port F

PF0 - - - - I2C2_SDA - - - - - - - FSMC_A0 - - EVENTOUT

PF1 - - - - I2C2_SCL - - - - - - FSMC_A1 - - EVENTOUT

PF2 - - - - I2C2_SMBA - - - - - - - FSMC_A2 - - EVENTOUT

PF3 - - - - - - - - - - - - FSMC_A3 - - EVENTOUT

PF4 - - - - - - - - - - - - FSMC_A4 - - EVENTOUT

PF5 - - - - - - - - - - - - FSMC_A5 - - EVENTOUT

PF6 - - - TIM10_CH1 - - - - - - - - FSMC_NIORD - - EVENTOUT

PF7 - - - TIM11_CH1 - - - - - - - - FSMC_NREG - - EVENTOUT

PF8 - - - - - - - - - TIM13_CH1 - - FSMC_NIOWR - - EVENTOUT

PF9 - - - - - - - - - TIM14_CH1 - - FSMC_CD - - EVENTOUT

PF10 - - - - - - - - - - - - FSMC_INTR - - EVENTOUT

PF11 - - - - - - - - - - - - DCMI_D12 - EVENTOUT

PF12 - - - - - - - - - - - - FSMC_A6 - - EVENTOUT

PF13 - - - - - - - - - - - - FSMC_A7 - - EVENTOUT

PF14 - - - - - - - - - - - - FSMC_A8 - - EVENTOUT

PF15 - - - - - - - - - - - - FSMC_A9 - - EVENTOUT

Port G

PG0 - - - - - - - - - - - - FSMC_A10 - - EVENTOUT

PG1 - - - - - - - - - - - - FSMC_A11 - - EVENTOUT

PG2 - - - - - - - - - - - - FSMC_A12 - - EVENTOUT

PG3 - - - - - - - - - - - - FSMC_A13 - - EVENTOUT

PG4 - - - - - - - - - - - - FSMC_A14 - - EVENTOUT

PG5 - - - - - - - - - - - - FSMC_A15 - - EVENTOUT

PG6 - - - - - - - - - - - - FSMC_INT2 - - EVENTOUT

PG7 - - - - - - - - USART6_CK - - - FSMC_INT3 - - EVENTOUT

PG8 - - - - - - - - USART6_RTS - - ETH _PPS_OUT - - - EVENTOUT

PG9 - - - - - - - - USART6_RX - - -
FSMC_NE2/
FSMC_NCE3 

- - EVENTOUT

PG10 - - - - - - - - - - - -
FSMC_NCE4_1/

FSMC_NE3 
- - EVENTOUT

PG11 - - - - - - - - - - -
ETH _MII_TX_EN

ETH 
_RMII_TX_EN

FSMC_NCE4_2 - - EVENTOUT

PG12 - - - - - - - - USART6_RTS - - - FSMC_NE4 - - EVENTOUT

PG13 - - - - - - - - UART6_CTS - -
ETH _MII_TXD0

ETH _RMII_TXD0
FSMC_A24 - - EVENTOUT

PG14 - - - - - - - - USART6_TX - -
ETH _MII_TXD1

ETH _RMII_TXD1 
FSMC_A25 - - EVENTOUT

PG15 - - - - - - - - USART6_CTS - - - - DCMI_D13 - 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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Figure 16. Memory map
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6.3.3 Operating conditions at power-up / power-down (regulator ON)

Subject to general operating conditions for TA.

Table 17. Operating conditions at power-up / power-down (regulator ON)

6.3.4 Operating conditions at power-up / power-down (regulator OFF)

Subject to general operating conditions for TA.

Table 18. Operating conditions at power-up / power-down (regulator OFF)

Symbol Parameter Min Max Unit

tVDD

VDD rise time rate 20 ∞
µs/V

VDD fall time rate 20 ∞

Symbol Parameter Conditions Min Max Unit

tVDD

VDD rise time rate Power-up 20 ∞

µs/V

VDD fall time rate Power-down 20 ∞

tVCAP

VCAP_1 and VCAP_2 rise 
time rate

Power-up 20 ∞

VCAP_1 and VCAP_2 fall 
time rate

Power-down 20 ∞
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Table 21. Typical and maximum current consumption in Run mode, code with data processing
 running from Flash memory (ART accelerator disabled)

Symbol Parameter Conditions fHCLK

Typ Max(1)

Unit
TA = 25 °C TA = 85 °C TA = 105 °C

IDD
Supply current 
in Run mode

External clock(2), all 
peripherals enabled(3)

120 MHz 61 81 93

mA

90 MHz 48 68 80

60 MHz 33 53 65

30 MHz 18 38 50

25 MHz 14 34 46

16 MHz(4) 10 30 42

8 MHz 6 26 38

4 MHz 4 24 36

2 MHz 3 23 35

External clock(2), all 
peripherals disabled

120 MHz 33 54 66

90 MHz 27 47 59

60 MHz 19 39 51

30 MHz 11 31 43

25 MHz 8 28 41

16 MHz(4) 6 26 38

8 MHz 4 24 36

4 MHz 3 23 35

2 MHz 2 23 34

1. Guaranteed by characterization results, tested in production at VDD max and fHCLK max with peripherals enabled.

2. External clock is 4 MHz and PLL is on when fHCLK > 25 MHz.

3. When the ADC is on (ADON bit set in the ADC_CR2 register), add an additional power consumption of 1.6 mA per ADC for 
the analog part. 

4. In this case HCLK = system clock/2.
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6.3.8 External clock source characteristics

High-speed external user clock generated from an external source

The characteristics given in Table 28 result from tests performed using an high-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 14.

          

Low-speed external user clock generated from an external source

The characteristics given in Table 29 result from tests performed using an low-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 14.

          

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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Input/output AC characteristics

The definition and values of input/output AC characteristics are given in Figure 39 and 
Table 48, respectively.

Unless otherwise specified, the parameters given in Table 48 are derived from tests 
performed under the ambient temperature and VDD supply voltage conditions summarized 
in Table 14.

          

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)

2. The IIO current sunk by the device must always respect the absolute maximum rating specified in Table 12 
and the sum of IIO (I/O ports and control pins) must not exceed IVSS.

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)

3. The IIO current sourced by the device must always respect the absolute maximum rating specified in 
Table 12 and the sum of IIO (I/O ports and control pins) must not exceed IVDD.

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)

4. Guaranteed by characterization results, not tested in production.

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 -

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
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Synchronous waveforms and timings

Figure 61 through Figure 64 represent synchronous waveforms, and Table 77 through 
Table 79 provide the corresponding timings. The results shown in these tables are obtained 
with the following FSMC configuration:

• BurstAccessMode = FSMC_BurstAccessMode_Enable;

• MemoryType = FSMC_MemoryType_CRAM;

• WriteBurst = FSMC_WriteBurst_Enable;

• CLKDivision = 1; (0 is not supported, see the STM32F20xxx/21xxx reference manual)

• DataLatency = 1 for NOR Flash; DataLatency = 0 for PSRAM

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

th(A_NWE) Address hold time after FSMC_NWE high  THCLK– 0.5 - ns

th(BL_NWE) FSMC_BL hold time after FSMC_NWE high THCLK- 1 - ns

tv(BL_NE) FSMC_NEx low to FSMC_BL valid - 0.5 ns

tv(Data_NADV) FSMC_NADV high to Data valid -  THCLK+2 ns

th(Data_NWE) Data hold time after FSMC_NWE high  THCLK– 0.5 - ns

1. CL = 30 pF.

2. Guaranteed by characterization results, not tested in production.

Table 75. Asynchronous multiplexed PSRAM/NOR write timings(1)(2) (continued)

Symbol Parameter Min Max Unit
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Figure 78. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat package
recommended footprint

1. Dimensions are expressed in millimeters.

c 0.090 - 0.200 0.0035 - 0.0079

D - 12.000 - - 0.4724 -

D1 - 10.000 - - 0.3937 -

D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -

E1 - 10.000 - - 0.3937 -

E3 - 7.500 - - 0.2953 -

e - 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

ccc - - 0.080 - - 0.0031

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

Table 87. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat
package mechanical data (continued)

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max
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7.3 LQFP100 package information

Figure 81. LQFP100 - 100-pin, 14 x 14 mm low-profile quad flat package outline

1. Drawing is not to scale.

          

Table 90. LQPF100 - 100-pin, 14 x 14 mm low-profile quad flat package
mechanical data 

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079

D 15.800 16.000 16.200 0.6220 0.6299 0.6378

D1 13.800 14.000 14.200 0.5433 0.5512 0.5591
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Table 91. LQFP144 - 144-pin, 20 x 20 mm low-profile quad flat package
mechanical data 

Symbol
millimeters inches(1)

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

Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630

A1 0.050 - 0.150 0.0020 - 0.0059

A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.170 0.220 0.270 0.0067 0.0087 0.0106

c 0.090 - 0.200 0.0035 - 0.0079

D 21.800 22.000 22.200 0.8583 0.8661 0.8740

D1 19.800 20.000 20.200 0.7795 0.7874 0.7953

D3 - 17.500 - - 0.6890 -

E 21.800 22.000 22.200 0.8583 0.8661 0.8740

E1 19.800 20.000 20.200 0.7795 0.7874 0.7953

E3 - 17.500 - - 0.6890 -

e - 0.500 - - 0.0197 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°

ccc - - 0.080 - - 0.0031
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Figure 85. LQFP144 - 144-pin,20 x 20 mm low-profile quad flat package
recommended footprint

1. Dimensions are expressed in millimeters.


