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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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2.1 Full compatibility throughout the family

The STM32F427xx and STM32F429xx devices are part of the STM32F4 family. They are 
fully pin-to-pin, software and feature compatible with the STM32F2xx devices, allowing the 
user to try different memory densities, peripherals, and performances (FPU, higher 
frequency) for a greater degree of freedom during the development cycle.

The STM32F427xx and STM32F429xx devices maintain a close compatibility with the 
whole STM32F10xx family. All functional pins are pin-to-pin compatible. The STM32F427xx 
and STM32F429xx, however, are not drop-in replacements for the STM32F10xx devices: 
the two families do not have the same power scheme, and so their power pins are different. 
Nonetheless, transition from the STM32F10xx to the STM32F42x family remains simple as 
only a few pins are impacted.

Figure 1, Figure 2, and Figure 3, give compatible board designs between the STM32F4xx, 
STM32F2xx, and STM32F10xx families.

Figure 1. Compatible board design STM32F10xx/STM32F2xx/STM32F4xx
for LQFP100 package
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3.11 Chrom-ART Accelerator™ (DMA2D)

The Chrom-Art Accelerator™ (DMA2D) is a graphic accelerator which offers advanced bit 
blitting, row data copy and pixel format conversion. It supports the following functions:

• Rectangle filling with a fixed color

• Rectangle copy

• Rectangle copy with pixel format conversion

• Rectangle composition with blending and pixel format conversion.

Various image format coding are supported, from indirect 4bpp color mode up to 32bpp 
direct color. It embeds dedicated memory to store color lookup tables.

An interrupt can be generated when an operation is complete or at a programmed 
watermark.

All the operations are fully automatized and are running independently from the CPU or the 
DMAs. 

3.12 Nested vectored interrupt controller (NVIC)

The devices embed a nested vectored interrupt controller able to manage 16 priority levels, 
and handle up to 91 maskable interrupt channels plus the 16 interrupt lines of the Cortex®-
M4 with FPU core. 

• Closely coupled NVIC gives low-latency interrupt processing

• Interrupt entry vector table address passed directly to the core

• 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.

3.13 External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 23 edge-detector lines used to generate 
interrupt/event requests. Each line can be independently configured to select the trigger 
event (rising edge, falling edge, both) and can be masked independently. A pending register 
maintains the status of the interrupt requests. The EXTI can detect an external line with a 
pulse width shorter than the Internal APB2 clock period. Up to 168 GPIOs can be connected 
to the 16 external interrupt lines.

3.14 Clocks and startup

On reset the 16 MHz internal RC oscillator is selected as the default CPU clock. The 
16 MHz internal RC oscillator is factory-trimmed to offer 1% accuracy over the full 
temperature range. The application can then select as system clock either the RC oscillator 
or an external 4-26 MHz clock source. This clock can be monitored for failure. If a failure is 
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- 10 F2 E2 16 F11 16 D2 PF0 I/O FT -
I2C2_SDA, FMC_A0, 

EVENTOUT
-

- 11 F3 H3 17 E9 17 E2 PF1 I/O FT -
I2C2_SCL, FMC_A1, 

EVENTOUT
-

- 12 G5 H2 18 F10 18 G2 PF2 I/O FT -
I2C2_SMBA, FMC_A2, 

EVENTOUT
-

- - - - - - 19 E3 PI12 I/O FT -
LCD_HSYNC, 
EVENTOUT

-

- - - - - - 20 G3 PI13 I/O FT -
LCD_VSYNC, 
EVENTOUT

-

- - - - - - 21 H3 PI14 I/O FT LCD_CLK, EVENTOUT -

- 13 G4 J2 19 G11 22 H2 PF3 I/O FT (5) FMC_A3, EVENTOUT ADC3_IN9

- 14 G3 J3 20 F9 23 J2 PF4 I/O FT (5) FMC_A4, EVENTOUT
ADC3_
IN14

- 15 H3 K3 21 F8 24 K3 PF5 I/O FT (5) FMC_A5, EVENTOUT
ADC3_
IN15

10 16 G7 G2 22 H7 25 H6 VSS S - - - -

11 17 G8 G3 23 - 26 H5 VDD S - - - -

- 18
NC
(2) K2 24 G10 27 K2 PF6 I/O FT (5)

TIM10_CH1, 
SPI5_NSS, 

SAI1_SD_B, 
UART7_Rx, 

FMC_NIORD, 
EVENTOUT

ADC3_IN4

- 19
NC
(2) K1 25 F7 28 K1 PF7 I/O FT (5)

TIM11_CH1, 
SPI5_SCK, 

SAI1_MCLK_B, 
UART7_Tx, 

FMC_NREG, 
EVENTOUT

ADC3_IN5

- 20
NC
(2) L3 26 H11 29 L3 PF8 I/O FT (5)

SPI5_MISO, 
SAI1_SCK_B, 
TIM13_CH1, 

FMC_NIOWR, 
EVENTOUT

ADC3_IN6

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)
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96 140 C4 B4 168 B9 199 B4 PB9 I/O FT -

TIM4_CH4, 
TIM11_CH1, 
I2C1_SDA, 

SPI2_NSS/I2S2_WS, 
CAN1_TX, SDIO_D5, 
DCMI_D7, LCD_B7, 

EVENTOUT

-

97 141 B4 A4 169 B10 200 A6 PE0 I/O FT -

TIM4_ETR, 
UART8_RX, 

FMC_NBL0, DCMI_D2, 
EVENTOUT

-

98 142 A4 A3 170 A10 201 A5 PE1 I/O FT -
UART8_Tx, 

FMC_NBL1, DCMI_D3, 
EVENTOUT

-

99 - F5 D5 - - 202 F6 VSS S - -

- 143 C3 C6 171 A11 203 E5 PDR_ON S - -

100 144 K6 C5 172 D7 204 E7 VDD S - -

- - B3 D4 173 - 205 C3 PI4 I/O FT -
TIM8_BKIN, 

FMC_NBL2, DCMI_D5, 
LCD_B4, EVENTOUT

-

- - A3 C4 174 - 206 D3 PI5 I/O FT -

TIM8_CH1, 
FMC_NBL3, 

DCMI_VSYNC, 
LCD_B5, EVENTOUT

-

- - A2 C3 175 - 207 D6 PI6 I/O FT -
TIM8_CH2, FMC_D28, 

DCMI_D6, LCD_B6, 
EVENTOUT

-

- - B1 C2 176 - 208 D4 PI7 I/O FT -
TIM8_CH3, FMC_D29, 

DCMI_D7, LCD_B7, 
EVENTOUT

-

1. Function availability depends on the chosen device.

2. NC (not-connected) pins are not bonded. They must be configured by software to output push-pull and forced to 0 in the 
output data register to avoid extra current consumption in low power modes. 

3. 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.
- These I/Os must not be used as a current source (e.g. to drive an LED).

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)
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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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Table 12. STM32F427xx and STM32F429xx alternate function mapping

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

Port A

PA0 -
TIM2_

CH1/TIM2
_ETR

TIM5_
CH1

TIM8_
ETR

- - -
USART2_

CTS
UART4_TX - -

ETH_MII_
CRS

- - -
EVEN
TOUT

PA1 -
TIM2_
CH2

TIM5_
CH2

- - - -
USART2_

RTS
UART4_RX - -

ETH_MII_
RX_CLK/E
TH_RMII_
REF_CLK

- - -
EVEN
TOUT

PA2 -
TIM2_
CH3

TIM5_
CH3

TIM9_
CH1

- - -
USART2_

TX
- - -

ETH_
MDIO

- - -
EVEN
TOUT

PA3 -
TIM2_
CH4

TIM5_
CH4

TIM9_
CH2

- - -
USART2_

RX
- -

OTG_HS_
ULPI_D0

ETH_MII_
COL

- - LCD_B5
EVEN
TOUT

PA4 - - - - -
SPI1_
NSS

SPI3_
NSS/

I2S3_WS

USART2_
CK

- - - -
OTG_HS_

SOF
DCMI_
HSYNC

LCD_
VSYNC

EVEN
TOUT

PA5 -
TIM2_

CH1/TIM2
_ETR

-
TIM8_
CH1N

-
SPI1_
SCK

- - - -
OTG_HS_
ULPI_CK

- - - -
EVEN
TOUT

PA6 -
TIM1_
BKIN

TIM3_
CH1

TIM8_
BKIN

-
SPI1_
MISO

- - - TIM13_CH1 - - -
DCMI_
PIXCLK

LCD_G2
EVEN
TOUT

PA7 -
TIM1_
CH1N

TIM3_
CH2

TIM8_
CH1N

-
SPI1_
MOSI

- - - TIM14_CH1 -

ETH_MII_
RX_DV/

ETH_RMII
_CRS_DV

- - -
EVEN
TOUT

PA8 MCO1
TIM1_
CH1

- -
I2C3_
SCL

- -
USART1_

CK
- -

OTG_FS_
SOF

- - - LCD_R6
EVEN
TOUT

PA9 -
TIM1_
CH2

- -
I2C3_
SMBA

- -
USART1_

TX
- - - - -

DCMI_
D0

-
EVEN
TOUT

PA10 -
TIM1_
CH3

- - - - -
USART1_

RX
- -

OTG_FS_
ID

- -
DCMI_

D1
-

EVEN
TOUT

PA11 -
TIM1_
CH4

- - - - -
USART1_

CTS
- CAN1_RX

OTG_FS_
DM

- - - LCD_R4
EVEN
TOUT

PA12 -
TIM1_
ETR

- - - - -
USART1_

RTS
- CAN1_TX

OTG_FS_
DP

- - - LCD_R5
EVEN
TOUT
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0x4001 6C00- 0x4001 FFFF Reserved

APB2

0x4001 6800 - 0x4001 6BFF LCD-TFT

0x4001 5C00 - 0x4001 67FF Reserved

0x4001 5800 - 0x4001 5BFF SAI1

0x4001 5400 - 0x4001 57FF SPI6

0x4001 5000 - 0x4001 53FF SPI5

0x4001 5400 - 0x4001 57FF SPI6

0x4001 5000 - 0x4001 53FF SPI5

0x4001 4C00 - 0x4001 4FFF Reserved

0x4001 4800 - 0x4001 4BFF TIM11

0x4001 4400 - 0x4001 47FF TIM10

0x4001 4000 - 0x4001 43FF TIM9

0x4001 3C00 - 0x4001 3FFF EXTI

0x4001 3800 - 0x4001 3BFF SYSCFG

0x4001 3400 - 0x4001 37FF SPI4

0x4001 3000 - 0x4001 33FF SPI1

0x4001 2C00 - 0x4001 2FFF SDIO

0x4001 2400 - 0x4001 2BFF Reserved

0x4001 2000 - 0x4001 23FF ADC1 - ADC2 - ADC3

0x4001 1800 - 0x4001 1FFF Reserved

0x4001 1400 - 0x4001 17FF USART6

0x4001 1000 - 0x4001 13FF USART1

0x4001 0800 - 0x4001 0FFF Reserved

0x4001 0400 - 0x4001 07FF TIM8

0x4001 0000 - 0x4001 03FF TIM1

Table 13. STM32F427xx and STM32F429xx register boundary addresses (continued)

Bus Boundary address Peripheral
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On-chip peripheral current consumption

The MCU is placed under the following conditions:

• At startup, all I/O pins are in analog input configuration. 

• All peripherals are disabled unless otherwise mentioned.

• I/O compensation cell enabled.

• The ART accelerator is ON.

• Scale 1 mode selected, internal digital voltage V12 = 1.32 V.

• HCLK is the system clock. fPCLK1 = fHCLK/4, and fPCLK2 = fHCLK/2.

The given value is calculated by measuring the difference of current consumption

– with all peripherals clocked off

– with only one peripheral clocked on

– fHCLK = 180 MHz (Scale1 + over-drive ON), fHCLK = 144 MHz (Scale 2), 
fHCLK = 120 MHz (Scale 3)"

• Ambient operating temperature is 25 °C and VDD=3.3 V.

         

Table 35. Peripheral current consumption

Peripheral
IDD( Typ)(1)

Unit
Scale 1  Scale 2  Scale 3 

AHB1

(up to 
180 MHz)

GPIOA 2.50 2.36 2.08

µA/MHz

GPIOB 2.56 2.36 2.08

GPIOC 2.44 2.29 2.00

GPIOD 2.50 2.36 2.08

GPIOE 2.44 2.29 2.00

GPIOF 2.44 2.29 2.00

GPIOG 2.39 2.22 2.00

GPIOH 2.33 2.15 1.92

GPIOI 2.39 2.22 2.00

GPIOJ 2.33 2.15 1.92

GPIOK 2.33 2.15 1.92

OTG_HS+ULPI 27.00 24.86 21.92

CRC 0.44 0.42 0.33

BKPSRAM 0.78 0.69 0.58

DMA1 25.33 23.26 20.50

DMA2 24.72 22.71 20.00

DMA2D 28.50 26.32 23.33

ETH_MAC

ETH_MAC_TX

ETH_MAC_RX

ETH_MAC_PTP

21.56 20.07 17.75
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Figure 32. ACCLSI versus temperature

6.3.11 PLL characteristics

The parameters given in Table 43 and Table 44 are derived from tests performed under 
temperature and VDD supply voltage conditions summarized in Table 17.

         

Table 43. Main PLL characteristics

Symbol Parameter Conditions Min Typ Max Unit

fPLL_IN PLL input clock(1) 0.95(2) 1 2.10 MHz

fPLL_OUT PLL multiplier output clock 24 - 180 MHz

fPLL48_OUT
48 MHz PLL multiplier output 
clock

- 48 75 MHz

fVCO_OUT PLL VCO output 100 - 432 MHz

tLOCK PLL lock time
VCO freq = 100 MHz 75 - 200

µs
VCO freq = 432 MHz 100 - 300
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USB OTG full speed (FS) characteristics

This interface is present in both the USB OTG HS and USB OTG FS controllers.

         

         

Note: When VBUS sensing feature is enabled, PA9 and PB13 should be left at their default state 
(floating input), not as alternate function. A typical 200 µA current consumption of the  
sensing block (current to voltage conversion to determine the different sessions) can be 
observed on PA9 and PB13 when the feature is enabled.

Table 65. USB OTG full speed startup time

Symbol Parameter  Max  Unit

tSTARTUP
(1)

1. Guaranteed by design.

USB OTG full speed transceiver startup time 1 µs

Table 66. USB OTG full speed 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 full speed 
transceiver operating 
voltage

3.0(2)

2. The USB OTG full speed transceiver functionality is ensured down to 2.7 V but not the full USB full speed 
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.

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 full speed 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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Figure 51. Typical connection diagram using the ADC

1. Refer to Table 74 for the values of RAIN, RADC and CADC.

2. Cparasitic represents the capacitance of the PCB (dependent on soldering and PCB layout quality) plus the 
pad capacitance (roughly 5 pF). A high Cparasitic value downgrades conversion accuracy. To remedy this, 
fADC should be reduced.



DocID024030 Rev 9 167/238

STM32F427xx STM32F429xx Electrical characteristics

197

Figure 54. 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.

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. VDDA minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 3.17.2: 
Internal reset OFF). 

2. Guaranteed by design.

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.

Table 85. DAC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit Comments
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Figure 63. PC Card/CompactFlash controller waveforms for common memory read 
access

1. FMC_NCE4_2 remains high (inactive during 8-bit access.

Figure 64. PC Card/CompactFlash controller waveforms for common memory write 
access
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NAND controller waveforms and timings

Figure 69 through Figure 72 represent synchronous waveforms, and Table 100 and 
Table 101 provide the corresponding timings. The results shown in this table are obtained 
with the following FMC configuration:

• COM.FMC_SetupTime = 0x01;

• COM.FMC_WaitSetupTime = 0x03;

• COM.FMC_HoldSetupTime = 0x02;

• COM.FMC_HiZSetupTime = 0x01;

• ATT.FMC_SetupTime = 0x01;

• ATT.FMC_WaitSetupTime = 0x03;

• ATT.FMC_HoldSetupTime = 0x02;

• ATT.FMC_HiZSetupTime = 0x01;

• Bank = FMC_Bank_NAND;

• MemoryDataWidth = FMC_MemoryDataWidth_16b;

• ECC = FMC_ECC_Enable;

• ECCPageSize = FMC_ECCPageSize_512Bytes;

• TCLRSetupTime = 0;

• TARSetupTime = 0.

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

Table 99. Switching characteristics for PC Card/CF read and write cycles
 in I/O space(1)(2)

Symbol Parameter Min Max Unit 

tw(NIOWR) FMC_NIOWR low width 8THCLK − 0.5 - ns 

tv(NIOWR-D) FMC_NIOWR low to FMC_D[15:0] valid - 0 ns

th(NIOWR-D) FMC_NIOWR high to FMC_D[15:0] invalid 9THCLK − 2 - ns

td(NCE4_1-NIOWR) FMC_NCE4_1 low to FMC_NIOWR valid - 5THCLK ns

th(NCEx-NIOWR) FMC_NCEx high to FMC_NIOWR invalid 5THCLK - ns 

td(NIORD-NCEx) FMC_NCEx low to FMC_NIORD valid - 5THCLK ns 

th(NCEx-NIORD) FMC_NCEx high to FMC_NIORD) valid 6THCLK+2 - ns

tw(NIORD) FMC_NIORD low width 8THCLK − 0.5 8THCLK+0.5 ns

tsu(D-NIORD) FMC_D[15:0] valid before FMC_NIORD high THCLK - ns

td(NIORD-D) FMC_D[15:0] valid after FMC_NIORD high 0 - ns 

1. CL = 30 pF.

2. Guaranteed by characterization results.
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Figure 71. NAND controller waveforms for common memory read access

Figure 72. NAND controller waveforms for common memory write access

         

Table 100. Switching characteristics for NAND Flash read cycles(1)

1. CL = 30 pF.

Symbol Parameter Min Max Unit

tw(N0E) FMC_NOE low width 4THCLK − 0.5 4THCLK+0.5 ns

tsu(D-NOE) FMC_D[15-0] valid data before FMC_NOE high 9 - ns

th(NOE-D) FMC_D[15-0] valid data after FMC_NOE high 0 - ns

td(ALE-NOE) FMC_ALE valid before FMC_NOE low - 3THCLK − 0.5 ns

th(NOE-ALE) FMC_NWE high to FMC_ALE invalid 3THCLK − 2 - ns
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6.3.29 SD/SDIO MMC card host interface (SDIO) characteristics

Unless otherwise specified, the parameters given in Table 108 for the SDIO/MMC interface 
are derived from tests performed under the ambient temperature, fPCLK2 frequency and VDD 
supply voltage conditions summarized in Table 17, with the following configuration: 

• Output speed is set to OSPEEDRy[1:0] = 10

• Capacitive load C = 30 pF

• 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.

Figure 78. SDIO high-speed mode

Figure 79. SD default mode
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7.3 LQFP144 package information

Figure 86. LQFP144-144-pin, 20 x 20 mm low-profile quad flat package outline

1. Drawing is not to scale.
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Table 115. LQFP208 - 208-pin, 28 x 28 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 29.800 30.000 30.200 1.1732 1.1811 1.1890

D1 27.800 28.000 28.200 1.0945 1.1024 1.1102

D3 - 25.500  - - 1.0039 - 

E 29.800 30.000 30.200 1.1732 1.1811 1.1890

E1 27.800 28.000 28.200 1.0945 1.1024 1.1102

E3  - 25.500  -  - 1.0039  -

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° 0° 3.5° 7.0°

ccc  -  - 0.080  -  - 0.0031

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



DocID024030 Rev 9 225/238

STM32F427xx STM32F429xx Part numbering

231

8 Part numbering

         

For a list of available options (speed, package, etc.) or for further information on any aspect 
of this device, please contact your nearest ST sales office.

Table 122. Ordering information scheme

Example: STM32 F 429 V I T 6 xxx

Device family

STM32 = ARM-based 32-bit microcontroller

Product type

F = general-purpose

Device subfamily

427= STM32F427xx, USB OTG FS/HS, camera interface, 
Ethernet

429= STM32F429xx, USB OTG FS/HS, camera interface, 
Ethernet, LCD-TFT

Pin count

V = 100 pins

Z = 143 and 144 pins

A = 169 pins 

I = 176 pins

B = 208 pins

N = 216 pins

Flash memory size

E = 512 Kbytes of Flash memory

G = 1024 Kbytes of Flash memory

I = 2048 Kbytes of Flash memory

Package

T = LQFP

H = BGA

Y = WLCSP

Temperature range

6 = Industrial temperature range, –40 to 85 °C.

7 = Industrial temperature range, –40 to 105 °C.

Options

xxx = programmed parts

TR = tape and reel
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Figure 105. USB controller configured in dual mode and used in full speed mode

1. External voltage regulator only needed when building a VBUS powered device.

2. The current limiter is required only if the application has to support a VBUS powered device. A basic power 
switch can be used if 5 V are available on the application board.

3. The ID pin is required in dual role only.

4. The same application can be developed using the OTG HS in FS mode to achieve enhanced performance 
thanks to the large Rx/Tx FIFO and to a dedicated DMA controller.


