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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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The over-drive mode allows operating at a higher frequency than the normal mode 
for a given voltage scaling.

– In Stop modes

The MR can be configured in two ways during stop mode: 

MR operates in normal mode (default mode of MR in stop mode) 

MR operates in under-drive mode (reduced leakage mode).

• LPR is used in the Stop modes:

The LP regulator mode is configured by software when entering Stop mode.

Like the MR mode, the LPR can be configured in two ways during stop mode:

– LPR operates in normal mode (default mode when LPR is ON)

– LPR operates in under-drive mode (reduced leakage mode). 

• Power-down is used in Standby mode.

The Power-down mode is activated only when entering in Standby mode. The regulator 
output is in high impedance and the kernel circuitry is powered down, inducing zero 
consumption. The contents of the registers and SRAM are lost.

Refer to Table 3 for a summary of voltage regulator modes versus device operating modes.

Two external ceramic capacitors should be connected on VCAP_1 and VCAP_2 pin. Refer to 
Figure 22: Power supply scheme and Table 19: VCAP1/VCAP2 operating conditions.

All packages have the regulator ON feature.

         

3.18.2 Regulator OFF

This feature is available only on packages featuring the BYPASS_REG pin. The regulator is 
disabled by holding BYPASS_REG high. The regulator OFF mode allows to supply 
externally a V12 voltage source through VCAP_1 and VCAP_2 pins.

Since the internal voltage scaling is not managed internally, the external voltage value must 
be aligned with the targeted maximum frequency. Refer to Table 17: General operating 
conditions.The two 2.2 µF ceramic capacitors should be replaced by two 100 nF decoupling 
capacitors. Refer to Figure 22: Power supply scheme.

When the regulator is OFF, there is no more internal monitoring on V12. An external power 
supply supervisor should be used to monitor the V12 of the logic power domain. PA0 pin 
should be used for this purpose, and act as power-on reset on V12 power domain.

Table 3. Voltage regulator configuration mode versus device operating mode(1)

1. ‘-’ means that the corresponding configuration is not available. 

Voltage regulator 
configuration

Run mode Sleep mode Stop mode Standby mode

Normal mode MR MR MR or LPR -

Over-drive 
mode(2)

2. The over-drive mode is not available when VDD = 1.7 to 2.1 V.

MR MR - -

Under-drive mode - - MR or LPR -

Power-down 
mode

- - - Yes
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Table 6. Timer feature comparison

Timer 
type

Timer
Counter 

resolution
Counter 

type
Prescaler 

factor

DMA 
request 

generation

Capture/
compare 
channels

Complementary 
output

Max 
interface 

clock 
(MHz)

Max 
timer 
clock 
(MHz)

(1)

Advanced
-control

TIM1, 
TIM8

16-bit
Up, 

Down, 
Up/down

Any 
integer 

between 1 
and 

65536

Yes 4 Yes 90 180

General 
purpose

TIM2, 
TIM5

32-bit
Up, 

Down, 
Up/down

Any 
integer 

between 1 
and 

65536

Yes 4 No 45 90/180

TIM3, 
TIM4

16-bit
Up, 

Down, 
Up/down

Any 
integer 

between 1 
and 

65536

Yes 4 No 45 90/180

TIM9 16-bit Up

Any 
integer 

between 1 
and 

65536

No 2 No 90 180

TIM10
, 

TIM11
16-bit Up

Any 
integer 

between 1 
and 

65536

No 1 No 90 180

TIM12 16-bit Up

Any 
integer 

between 1 
and 

65536

No 2 No 45 90/180

TIM13
, 

TIM14
16-bit Up

Any 
integer 

between 1 
and 

65536

No 1 No 45 90/180

Basic
TIM6, 
TIM7

16-bit Up

Any 
integer 

between 1 
and 

65536

Yes 0 No 45 90/180

1. The maximum timer clock is either 90 or 180 MHz depending on TIMPRE bit configuration in the RCC_DCKCFGR register.
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Figure 14. STM32F42x LQFP176 pinout

1. The above figure shows the package top view.
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Table 9. Legend/abbreviations used in the pinout table

Name Abbreviation Definition

Pin name
Unless otherwise specified in brackets below the pin name, the pin function during and after 
reset is the same as the actual pin name

Pin type

S Supply pin

I Input only pin

I/O Input / output pin

I/O structure

FT 5 V tolerant I/O

TTa 3.3 V tolerant I/O directly connected to ADC

B Dedicated BOOT0 pin

RST Bidirectional reset pin with  weak pull-up resistor

Notes Unless otherwise specified by a note, all I/Os are set as floating inputs during and after reset

Alternate 
functions

Functions selected through GPIOx_AFR registers

Additional 
functions

Functions directly selected/enabled through peripheral registers

Table 10. STM32F427xx and STM32F429xx pin and ball definitions

Pin number

Pin name 
(function after 

reset)(1)

P
in
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y

p
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I 
/ O

 s
tr

u
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u
re

N
o

te
s

Alternate functions
Additional 
functions

L
Q

F
P
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0

L
Q

F
P
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4

U
F

B
G

A
16

9

U
F

B
G

A
17

6

L
Q

F
P
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6

W
L

C
S

P
14

3

L
Q

F
P

20
8

T
F

B
G

A
2

16

1 1 B2 A2 1 D8 1 A3 PE2 I/O FT -

TRACECLK, 
SPI4_SCK, 

SAI1_MCLK_A, 
ETH_MII_TXD3, 

FMC_A23, EVENTOUT

-

2 2 C1 A1 2 C10 2 A2 PE3 I/O FT -
TRACED0, 

SAI1_SD_B, FMC_A19, 
EVENTOUT

-

3 3 C2 B1 3 B11 3 A1 PE4 I/O FT -

TRACED1, SPI4_NSS, 
SAI1_FS_A, FMC_A20, 

DCMI_D4, LCD_B0, 
EVENTOUT

-
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4 4 D1 B2 4 D9 4 B1 PE5 I/O FT -

TRACED2, TIM9_CH1, 
SPI4_MISO, 

SAI1_SCK_A, 
FMC_A21, DCMI_D6, 
LCD_G0, EVENTOUT

-

5 5 D2 B3 5 E8 5 B2 PE6 I/O FT -

TRACED3, TIM9_CH2, 
SPI4_MOSI, 

SAI1_SD_A, FMC_A22, 
DCMI_D7, LCD_G1, 

EVENTOUT

-

- - - - - - - G6 VSS S - - - -

- - - - - - - F5 VDD S - - - -

6 6 E5 C1 6 C11 6 C1 VBAT S - - - -

- -
NC
(2) D2 7 - 7 C2 PI8 I/O FT

(3)

(4) EVENTOUT TAMP_2

7 7 E4 D1 8 D10 8 D1 PC13 I/O FT
(3)

(4) EVENTOUT TAMP_1

8 8 E1 E1 9 D11 9 E1
PC14-

OSC32_IN

(PC14)
I/O FT

(3)

(4) EVENTOUT
OSC32_IN

(5)

9 9 F1 F1 10 E11 10 F1
PC15-

OSC32_OUT

(PC15)
I/O FT

(3)

(4) EVENTOUT
OSC32_
OUT(5)

- - - - - - - G5 VDD S - - - -

- - E2 D3 11 - 11 E4 PI9 I/O FT -
CAN1_RX, FMC_D30, 

LCD_VSYNC, 
EVENTOUT

-

- - E3 E3 12 - 12 D5 PI10 I/O FT -

ETH_MII_RX_ER, 
FMC_D31, 

LCD_HSYNC, 
EVENTOUT

-

- -
NC
(2) E4 13 - 13 F3 PI11 I/O FT -

OTG_HS_ULPI_DIR, 
EVENTOUT

-

- - F6 F2 14 E7 14 F2 VSS S - - - -

- - F4 F3 15 E10 15 F4 VDD S - - - -

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)

Pin number

Pin name 
(function after 

reset)(1)
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Alternate functions
Additional 
functions
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L
Q
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P
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1
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L
Q
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20
8
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F

B
G

A
21

6
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- - C11 D14 132 - 155 D14 PI1 I/O FT -
SPI2_SCK/I2S2_CK(7), 
FMC_D25, DCMI_D8, 
LCD_G6, EVENTOUT

-

- - B12 C14 133 - 156 C14 PI2 I/O FT -

TIM8_CH4, 
SPI2_MISO, 

I2S2ext_SD, FMC_D26, 
DCMI_D9, LCD_G7, 

EVENTOUT

-

- - A12 C13 134 - 157 C13 PI3 I/O FT -

TIM8_ETR, 
SPI2_MOSI/I2S2_SD, 
FMC_D27, DCMI_D10, 

EVENTOUT

-

- - D11 D9 135 F5 - F9 VSS S - - -

- - D3 C9 136 A1 158 E10 VDD S - - -

76 109 A11 A14 137 B1 159 A14
PA14

(JTCK-
SWCLK)

I/O FT -
JTCK-SWCLK/ 

EVENTOUT
-

77 110 B11 A13 138 C2 160 A13
PA15

(JTDI)
I/O FT -

JTDI, 
TIM2_CH1/TIM2_ETR, 

SPI1_NSS, 
SPI3_NSS/I2S3_WS, 

EVENTOUT

-

78 111 C10 B14 139 A2 161 B14 PC10 I/O FT -

SPI3_SCK/I2S3_CK, 
USART3_TX, 

UART4_TX, SDIO_D2, 
DCMI_D8, LCD_R2, 

EVENTOUT

-

79 112 B10 B13 140 B2 162 B13 PC11 I/O FT -

I2S3ext_SD, 
SPI3_MISO, 

USART3_RX, 
UART4_RX, SDIO_D3, 
DCMI_D4, EVENTOUT

-

80 113 A10 A12 141 C3 163 A12 PC12 I/O FT -

SPI3_MOSI/I2S3_SD, 
USART3_CK, 

UART5_TX, SDIO_CK, 
DCMI_D9, EVENTOUT

-

81 114 D9 B12 142 B3 164 B12 PD0 I/O FT -
CAN1_RX, FMC_D2, 

EVENTOUT
-

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)

Pin number

Pin name 
(function after 

reset)(1)
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- 125 C7 B10 153 C6 179 C8 PG10 I/O FT -

LCD_G3, 
FMC_NCE4_1/FMC_N

E3, DCMI_D2, 
LCD_B2, EVENTOUT

-

- 126 B7 B9 154 B6 180 B8 PG11 I/O FT -

ETH_MII_TX_EN/ETH_
RMII_TX_EN, 

FMC_NCE4_2, 
DCMI_D3, LCD_B3, 

EVENTOUT

-

- 127 A7 B8 155 A6 181 C7 PG12 I/O FT -

SPI6_MISO, 
USART6_RTS, 

LCD_B4, FMC_NE4, 
LCD_B1, EVENTOUT

-

- 128
NC
(2) A8 156 D6 182 B3 PG13 I/O FT -

SPI6_SCK, 
USART6_CTS, 

ETH_MII_TXD0/ETH_R
MII_TXD0, FMC_A24, 

EVENTOUT

-

- 129
NC
(2) A7 157 F6 183 A4 PG14 I/O FT -

SPI6_MOSI, 
USART6_TX, 

ETH_MII_TXD1/ETH_R
MII_TXD1, FMC_A25, 

EVENTOUT

-

- 130 D7 D7 158 - 184 F7 VSS S - - -

- 131 L6 C7 159 E6 185 E8 VDD S - - -

- - - - - - 186 D8 PK3 I/O FT - LCD_B4, EVENTOUT -

- - - - - - 187 D7 PK4 I/O FT - LCD_B5, EVENTOUT -

- - - - - - 188 C6 PK5 I/O FT - LCD_B6, EVENTOUT -

- - - - - - 189 C5 PK6 I/O FT - LCD_B7, EVENTOUT -

- - - - - - 190 C4 PK7 I/O FT - LCD_DE, EVENTOUT -

- 132 C6 B7 160 A7 191 B7 PG15 I/O FT -

USART6_CTS, 
FMC_SDNCAS, 

DCMI_D13, 
EVENTOUT

-

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)

Pin number

Pin name 
(function after 

reset)(1)
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89 133 B6 A10 161 B7 192 A10
PB3

(JTDO/TRACE
SWO)

I/O FT -

JTDO/TRACESWO, 
TIM2_CH2, SPI1_SCK, 
SPI3_SCK/I2S3_CK, 

EVENTOUT

-

90 134 A6 A9 162 C7 193 A9
PB4

(NJTRST)
I/O FT -

NJTRST, TIM3_CH1, 
SPI1_MISO, 
SPI3_MISO, 
I2S3ext_SD, 
EVENTOUT

-

91 135 D5 A6 163 C8 194 A8 PB5 I/O FT -

TIM3_CH2, 
I2C1_SMBA, 
SPI1_MOSI, 

SPI3_MOSI/I2S3_SD, 
CAN2_RX, 

OTG_HS_ULPI_D7, 
ETH_PPS_OUT, 
FMC_SDCKE1, 

DCMI_D10, 
EVENTOUT

-

92 136 C5 B6 164 A8 195 B6 PB6 I/O FT -

TIM4_CH1, I2C1_SCL, 
USART1_TX, 

CAN2_TX, 
FMC_SDNE1, 

DCMI_D5, EVENTOUT

-

93 137 B5 B5 165 B8 196 B5 PB7 I/O FT -

TIM4_CH2, I2C1_SDA, 
USART1_RX, FMC_NL, 

DCMI_VSYNC, 
EVENTOUT

-

94 138 A5 D6 166 C9 197 E6 BOOT0 I B - VPP

95 139 D4 A5 167 A9 198 A7 PB8 I/O FT -

TIM4_CH3, 
TIM10_CH1, 

I2C1_SCL, CAN1_RX, 
ETH_MII_TXD3, 

SDIO_D4, DCMI_D6, 
LCD_B6, EVENTOUT

-

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)

Pin number

Pin name 
(function after 

reset)(1)
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Table 11. FMC pin definition

Pin name CF
NOR/PSRAM/

SRAM
NOR/PSRAM 

Mux
NAND16 SDRAM

PF0 A0 A0 A0

PF1 A1 A1 A1

PF2 A2 A2 A2

PF3 A3 A3 A3

PF4 A4 A4 A4

PF5 A5 A5 A5

PF12 A6 A6 A6

PF13 A7 A7 A7

PF14 A8 A8 A8

PF15 A9 A9 A9

PG0 A10 A10 A10

PG1 A11 A11

PG2 A12 A12

PG3 A13

PG4 A14 BA0

PG5 A15 BA1

PD11 A16 A16 CLE

PD12 A17 A17 ALE

PD13 A18 A18

PE3 A19 A19

PE4 A20 A20

PE5 A21 A21

PE6 A22 A22

PE2 A23 A23

PG13 A24 A24

PG14 A25 A25

PD14 D0 D0 DA0 D0 D0

PD15 D1 D1 DA1 D1 D1

PD0 D2 D2 DA2 D2 D2

PD1 D3 D3 DA3 D3 D3

PE7 D4 D4 DA4 D4 D4

PE8 D5 D5 DA5 D5 D5

PE9 D6 D6 DA6 D6 D6

PE10 D7 D7 DA7 D7 D7
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PF6 NIORD

PF7 NREG

PF8 NIOWR

PF9 CD

PF10 INTR

PG6 INT2

PG7 INT3

PE0 NBL0 NBL0 NBL0

PE1 NBL1 NBL1 NBL1

PI4 NBL2 NBL2

PI5 NBL3 NBL3

PG8 SDCLK

PC0 SDNWE

PF11 SDNRAS

PG15 SDNCAS

PH2 SDCKE0

PH3 SDNE0

PH6 SDNE1

PH7 SDCKE1

PH5 SDNWE

PC2 SDNE0

PC3 SDCKE0

PB5 SDCKE1

PB6 SDNE1

Table 11. FMC pin definition (continued)

Pin name CF
NOR/PSRAM/

SRAM
NOR/PSRAM 

Mux
NAND16 SDRAM
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Port 
H

PH7 - - - -
I2C3_
SCL

SPI5_
MISO

- - - - -
ETH_MII_

RXD3
FMC_

SDCKE1
DCMI_

D9
- -

PH8 - - - -
I2C3_
SDA

- - - - - - - FMC_D16
DCMI_
HSYNC

LCD_R2
EVEN
TOUT

PH9 - - - -
I2C3_
SMBA

- - - - TIM12_CH2 - - FMC_D17
DCMI_

D0
LCD_R3

EVEN
TOUT

PH10 - -
TIM5_
CH1

- - - - - - - - - FMC_D18
DCMI_

D1
LCD_R4

EVEN
TOUT

PH11 - -
TIM5_
CH2

- - - - - - - - - FMC_D19
DCMI_

D2
LCD_R5

EVEN
TOUT

PH12 - -
TIM5_
CH3

- - - - - - - - - FMC_D20
DCMI_

D3
LCD_R6

EVEN
TOUT

PH13 - - -
TIM8_
CH1N

- - - - - CAN1_TX - - FMC_D21 - LCD_G2
EVEN
TOUT

PH14 - - -
TIM8_
CH2N

- - - - - - - - FMC_D22
DCMI_

D4
LCD_G3

EVEN
TOUT

PH15 - - -
TIM8_
CH3N

- - - - - - - - FMC_D23
DCMI_

D11
LCD_G4

EVEN
TOUT

Port I

PI0 - -
TIM5_
CH4

- -
SPI2_
NSS/I2
S2_WS

- - - - - - FMC_D24
DCMI_

D13
LCD_G5

EVEN
TOUT

PI1 - - - - -
SPI2_
SCK/I2
S2_CK

- - - - - - FMC_D25
DCMI_

D8
LCD_G6

EVEN
TOUT

PI2 - - -
TIM8_
CH4

-
SPI2_
MISO

I2S2ext_
SD

- - - - - FMC_D26
DCMI_

D9
LCD_G7

EVEN
TOUT

PI3 - - -
TIM8_
ETR

-
SPI2_M
OSI/I2S
2_SD

FMC_D27
DCMI_D

10
EVEN
TOUT

PI4 - - -
TIM8_
BKIN

- - - - - - - -
FMC_
NBL2

DCMI_D
5

LCD_B4
EVEN
TOUT

PI5 - - -
TIM8_
CH1

- - - - - - - -
FMC_
NBL3

DCMI_
VSYNC

LCD_B5
EVEN
TOUT

PI6 - - -
TIM8_
CH2

- - - - - - - - FMC_D28
DCMI_

D6
LCD_B6

EVEN
TOUT

Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

Port

AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15

SYS TIM1/2 TIM3/4/5
TIM8/9/
10/11

I2C1/
2/3

SPI1/2/
3/4/5/6

SPI2/3/
SAI1

SPI3/
USART1/

2/3

USART6/
UART4/5/7

/8

CAN1/2/
TIM12/13/14

/LCD

OTG2_HS
/OTG1_

FS
ETH

FMC/SDIO
/OTG2_FS

DCMI LCD SYS
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6.1.6 Power supply scheme

Figure 22. Power supply scheme 

1. To connect BYPASS_REG and PDR_ON pins, refer to Section 3.17: Power supply supervisor and Section 3.18: Voltage 
regulator

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

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

4. VDDA=VDD and VSSA=VSS.

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 operation of the 
device. It is not recommended to remove filtering capacitors to reduce PCB size or cost. 
This might cause incorrect operation of the device.
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6.3.3 Operating conditions at power-up / power-down (regulator ON)

Subject to general operating conditions for TA.

Table 20. 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.

         

Symbol Parameter Min Max Unit

tVDD

VDD rise time rate 20 ∞
µs/V

VDD fall time rate 20 ∞

Table 21. Operating conditions at power-up / power-down (regulator OFF)(1)

1. To reset the internal logic at power-down, a reset must be applied on pin PA0 when VDD reach below 
1.08 V.

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 26. Typical and maximum current consumption in Sleep mode

Symbol Parameter Conditions fHCLK (MHz) Typ

Max(1)

UnitTA = 
25 °C

TA = 
85 °C

TA = 
105 °C

IDD

Supply 
current in 

Sleep mode

All 
Peripherals 
enabled(2)

180 78 89(3) 110 130(3)

mA

168 66 75(3) 93 110(3)

150 56 61 80 96

144 54 58 78 94

120 40 44 59 72

90 32 34 46 56

60 22 23 31 38

30 10 16 30 43

25 9 14 28 40

16 5 12 25 40

8 3 8 22 35

4 3 7 21 34

2 2 6.5 20 33

All 
Peripherals 

disabled

180 21 26(3) 54 76(3)

168 16 20(3) 41 58(3)

150 14 17 36 52

144 13 16.5 35 51

120 10 14 28 41

90 8 13 26 37

60 6 9 17 25

30 5 8 22 35

25 3 7 21 34

16 3 7 21 34

8 2 6 20 33

4 2 6 20 33

2 2 6 20 33

1. Guaranteed by characterization unless otherwise specified. 

2. When analog peripheral blocks such as ADCs, DACs, HSE, LSE, HSI, or LSI are ON, an additional power consumption 
should be considered.

3. Based on characterization, tested in production.
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AHB2

(up to 
180 MHz)

OTG_FS 25.67 26.67 23.58

µA/MHzDCMI 3.72 3.40 3.00

RNG 2.28 2.36 2.17

AHB3

(up to 
180 MHz)

FMC 21.39 19.79 17.50 µA/MHz

 Bus matrix(2) 14.06 13.19 11.75 µA/MHz

APB1

(up to 
45 MHz)

TIM2 17.56 16.42 14.47

µA/MHz

TIM3 14.22 13.36 11.80

TIM4 14.89 13.64 12.13

TIM5 17.33 16.42 14.47

TIM6 2.89 2.53 2.47

TIM7 3.11 2.81 2.47

TIM12 7.33 6.97 6.13

TIM13 4.89 4.47 4.13

TIM14 5.56 5.31 4.80

PWR 11.11 10.31 9.13

USART2 4.22 3.92 3.47

USART3 4.44 4.19 3.80

UART4 4.00 3.92 3.47

UART5 4.00 3.92 3.47

UART7 4.00 3.92 3.47

UART8 3.78 3.92 3.47

I2C1 4.00 3.92 3.47

I2C2 4.00 3.92 3.47

I2C3 4.00 3.92 3.47

SPI2(3) 3.11 3.08 2.80

SPI3(3) 3.56 3.36 3.13

I2S2 2.89 2.81 2.47

I2S3 3.33 3.08 2.80

CAN1 6.89 6.42 5.80

CAN2 6.67 6.14 5.47

DAC(4) 2.89 2.25 2.13

WWDG 0.89 0.86 0.80

Table 35. Peripheral current consumption (continued)

Peripheral
IDD( Typ)(1)

Unit
Scale 1  Scale 2  Scale 3 
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Figure 45. USB OTG full speed timings: definition of data signal rise and fall time

         

USB high speed (HS) characteristics

Unless otherwise specified, the parameters given in Table 70 for ULPI are derived from 
tests performed under the ambient temperature, fHCLK frequency summarized in Table 69 
and VDD supply voltage conditions summarized in Table 68, with the following configuration:

• Output speed is set to OSPEEDRy[1:0] = 10, unless otherwise specified

• Capacitive load C = 30 pF, unless otherwise specified

• Measurement points are done at CMOS levels: 0.5VDD.

Refer to Section 6.3.17: I/O port characteristics for more details on the input/output 
characteristics.

         

Table 67. USB OTG full speed electrical characteristics(1)

1. Guaranteed by design.

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, please 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

ZDRV Output driver impedance(3)

3. No external termination series resistors are required on DP (D+) and DM (D-) pins since the matching 
impedance is included in the embedded driver. 

Driving high or 
low 

28 44 Ω

Table 68. USB HS DC electrical characteristics

Symbol Parameter Min.(1)

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

Max.(1) Unit

Input level VDD USB OTG HS operating voltage 1.7 3.6 V
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Table 90. Asynchronous multiplexed PSRAM/NOR read timings(1)(2)

1. CL = 30 pF.

2. Guaranteed by characterization results.

Symbol Parameter Min Max Unit

tw(NE) FMC_NE low time 3THCLK − 1 3THCLK+0.5 ns

tv(NOE_NE) FMC_NEx low to FMC_NOE low 2THCLK − 0.5 2THCLK ns

ttw(NOE) FMC_NOE low time THCLK − 1 THCLK+1 ns

th(NE_NOE) FMC_NOE high to FMC_NE high hold time 1  - ns

tv(A_NE) FMC_NEx low to FMC_A valid  - 2 ns

tv(NADV_NE) FMC_NEx low to FMC_NADV low 0 2 ns

tw(NADV) FMC_NADV low time THCLK − 0.5 THCLK+0.5 ns

th(AD_NADV)
FMC_AD(address) valid hold time after 
FMC_NADV high)

0  - ns

th(A_NOE) Address hold time after FMC_NOE high THCLK − 0.5  - ns

th(BL_NOE) FMC_BL time after FMC_NOE high 0  - ns

tv(BL_NE) FMC_NEx low to FMC_BL valid - 2 ns

tsu(Data_NE) Data to FMC_NEx high setup time THCLK+1.5  - ns

tsu(Data_NOE) Data to FMC_NOE high setup time THCLK+1  - ns

th(Data_NE) Data hold time after FMC_NEx high 0 - ns

th(Data_NOE) Data hold time after FMC_NOE high 0 - ns

Table 91. Asynchronous multiplexed PSRAM/NOR read-NWAIT timings(1)(2)

1. CL = 30 pF.

2. Guaranteed by characterization results.

Symbol Parameter Min Max Unit

tw(NE) FMC_NE low time 8THCLK+0.5 8THCLK+2 ns

tw(NOE) FMC_NWE low time 5THCLK − 1 5THCLK +1.5 ns

tsu(NWAIT_NE) FMC_NWAIT valid before FMC_NEx high 5THCLK +1.5 - ns

th(NE_NWAIT)
FMC_NEx hold time after FMC_NWAIT 
invalid

4THCLK+1 ns
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Figure 58. Asynchronous multiplexed PSRAM/NOR write waveforms

         

Table 92. Asynchronous multiplexed PSRAM/NOR write timings(1)(2)

Symbol Parameter Min Max Unit

tw(NE) FMC_NE low time 4THCLK 4THCLK+0.5 ns

tv(NWE_NE) FMC_NEx low to FMC_NWE low THCLK − 1 THCLK+0.5 ns

tw(NWE) FMC_NWE low time  2THCLK 2THCLK+0.5 ns

th(NE_NWE) FMC_NWE high to FMC_NE high hold time THCLK - ns

tv(A_NE) FMC_NEx low to FMC_A valid - 0 ns

tv(NADV_NE) FMC_NEx low to FMC_NADV low 0.5 1 ns

tw(NADV) FMC_NADV low time THCLK − 0.5 THCLK+ 0.5 ns

th(AD_NADV) FMC_AD(adress) valid hold time after FMC_NADV high) THCLK − 2 - ns

th(A_NWE) Address hold time after FMC_NWE high  THCLK - ns

th(BL_NWE) FMC_BL hold time after FMC_NWE high THCLK − 2 - ns

tv(BL_NE) FMC_NEx low to FMC_BL valid - 2 ns

tv(Data_NADV) FMC_NADV high to Data valid -  THCLK +1.5 ns

th(Data_NWE) Data hold time after FMC_NWE high  THCLK +0.5 - ns

1. CL = 30 pF.

2. Guaranteed by characterization results.
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Figure 87. LQPF144- 144-pin,20 x 20 mm low-profile quad flat package 
recommended footprint

1. Dimensions are expressed in millimeters.
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ZD - 1.250 - - 0.0492 -

E 23.900 - 24.100 0.9409 - 0.9488

HE 25.900 - 26.100 1.0197 - 1.0276

ZE - 1.250 - - 0.0492 -

e - 0.500 - - 0.0197 -

L(2) 0.450 - 0.750 0.0177 - 0.0295

L1 - 1.000 - - 0.0394 -

k 0° - 7° 0° - 7°

ccc - - 0.080 - - 0.0031

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

2. L dimension is measured at gauge plane at 0.25 mm above the seating plane.

Table 114. LQFP176 - 176-pin, 24 x 24 mm low-profile quad flat package 
mechanical data (continued)

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max


