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3 Functional overview

3.1 ARM® Cortex®-M4 with FPU and embedded Flash and SRAM

The ARM® Cortex®-M4 with FPU processor is the latest generation of ARM processors for 
embedded systems. It was developed to provide a low-cost platform that meets the needs of 
MCU implementation, with a reduced pin count and low-power consumption, while 
delivering outstanding computational performance and an advanced response to interrupts.

The ARM® Cortex®-M4 with FPU core is a 32-bit RISC processor that features exceptional 
code-efficiency, delivering the high-performance expected from an ARM core in the memory 
size usually associated with 8- and 16-bit devices.

The processor supports a set of DSP instructions which allow efficient signal processing and 
complex algorithm execution. 

Its single precision FPU (floating point unit) speeds up software development by using 
metalanguage development tools, while avoiding saturation.

The STM32F42x family is compatible with all ARM tools and software.

Figure 4 shows the general block diagram of the STM32F42x family.

Note: Cortex-M4 with FPU core is binary compatible with the Cortex-M3 core.

3.2 Adaptive real-time memory accelerator (ART Accelerator™)

The ART Accelerator™ is a memory accelerator which is optimized for STM32 industry-
standard ARM® Cortex®-M4 with FPU processors. It balances the inherent performance 
advantage of the ARM® Cortex®-M4 with FPU over Flash memory technologies, which 
normally requires the processor to wait for the Flash memory at higher frequencies.

To release the processor full 225 DMIPS performance at this frequency, the accelerator 
implements an instruction prefetch queue and branch cache, which increases program 
execution speed from the 128-bit Flash memory. Based on CoreMark benchmark, the 
performance achieved thanks to the ART Accelerator is equivalent to 0 wait state program 
execution from Flash memory at a CPU frequency up to 180 MHz.

3.3 Memory protection unit

The memory protection unit (MPU) is used to manage the CPU accesses to memory to 
prevent one task to accidentally corrupt the memory or resources used by any other active 
task. This memory area is organized into up to 8 protected areas that can in turn be divided 
up into 8 subareas. The protection area sizes are between 32 bytes and the whole 4 
gigabytes of addressable memory.

The MPU is especially helpful for applications where some critical or certified code has to be 
protected against the misbehavior of other tasks. It is usually managed by an RTOS (real-
time operating system). If a program accesses a memory location that is prohibited by the 
MPU, the RTOS can detect it and take action. In an RTOS environment, the kernel can 
dynamically update the MPU area setting, based on the process to be executed.

The MPU is optional and can be bypassed for applications that do not need it.
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Additional 32-bit registers contain the programmable alarm subseconds, seconds, minutes, 
hours, day, and date.

Like backup SRAM, the RTC and backup registers are supplied through a switch that is 
powered either from the VDD supply when present or from the VBAT pin.

3.20 Low-power modes

The devices support three low-power modes to achieve the best compromise between low 
power consumption, short startup time and available wakeup sources:

• Sleep mode

In Sleep mode, only the CPU is stopped. All peripherals continue to operate and can 
wake up the CPU when an interrupt/event occurs.

• Stop mode

The Stop mode achieves the lowest power consumption while retaining the contents of 
SRAM and registers. All clocks in the 1.2 V domain are stopped, the PLL, the HSI RC 
and the HSE crystal oscillators are disabled.

The voltage regulator can be put either in main regulator mode (MR) or in low-power 
mode (LPR). Both modes can be configured as follows (see Table 5: Voltage regulator 
modes in stop mode): 

– Normal mode (default mode when MR or LPR is enabled)

– Under-drive mode.

The device can be woken up from the Stop mode by any of the EXTI line (the EXTI line 
source can be one of the 16 external lines, the PVD output, the RTC alarm / wakeup / 
tamper / time stamp events, the USB OTG FS/HS wakeup or the Ethernet wakeup).

         

• Standby mode

The Standby mode is used to achieve the lowest power consumption. The internal 
voltage regulator is switched off so that the entire 1.2 V domain is powered off. The 
PLL, the HSI RC and the HSE crystal oscillators are also switched off. After entering 
Standby mode, the SRAM and register contents are lost except for registers in the 
backup domain and the backup SRAM when selected.

The device exits the Standby mode when an external reset (NRST pin), an IWDG reset, 
a rising edge on the WKUP pin, or an RTC alarm / wakeup / tamper /time stamp event 
occurs. 

The standby mode is not supported when the embedded voltage regulator is bypassed 
and the 1.2 V domain is controlled by an external power. 

Table 5. Voltage regulator modes in stop mode

Voltage regulator 
configuration

Main regulator (MR) Low-power regulator (LPR)

Normal mode MR ON LPR ON 

Under-drive mode MR in under-drive mode LPR in under-drive mode
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3.22.4 Independent watchdog

The independent watchdog is based on a 12-bit downcounter and 8-bit prescaler. It is 
clocked from an independent 32 kHz internal RC and as it operates independently from the 
main clock, it can operate in Stop and Standby modes. It can be used either as a watchdog 
to reset the device when a problem occurs, or as a free-running timer for application timeout 
management. It is hardware- or software-configurable through the option bytes.

3.22.5 Window watchdog

The window watchdog is based on a 7-bit downcounter that can be set as free-running. It 
can be used as a watchdog to reset the device when a problem occurs. It is clocked from 
the main clock. It has an early warning interrupt capability and the counter can be frozen in 
debug mode.

3.22.6 SysTick timer

This timer is dedicated to real-time operating systems, but could also be used as a standard 
downcounter. It features:

• A 24-bit downcounter

• Autoreload capability

• Maskable system interrupt generation when the counter reaches 0

• Programmable clock source.

3.23 Inter-integrated circuit interface ( I2C) 

Up to three I²C bus interfaces can operate in multimaster and slave modes. They can 
support the standard (up to 100 KHz), and fast (up to 400 KHz) modes. They support the 
7/10-bit addressing mode and the 7-bit dual addressing mode (as slave). A hardware CRC 
generation/verification is embedded.

They can be served by DMA and they support SMBus 2.0/PMBus.

The devices also include programmable analog and digital noise filters (see Table 7).

         

3.24 Universal synchronous/asynchronous receiver transmitters 
(USART)

The devices embed four universal synchronous/asynchronous receiver transmitters 
(USART1, USART2, USART3 and USART6) and four universal asynchronous receiver 
transmitters (UART4, UART5, UART7, and UART8).

These six interfaces provide asynchronous communication, IrDA SIR ENDEC support, 
multiprocessor communication mode, single-wire half-duplex communication mode and 
have LIN Master/Slave capability. The USART1 and USART6 interfaces are able to 

Table 7. Comparison of I2C analog and digital filters

Analog filter Digital filter

Pulse width of 
suppressed spikes 

≥ 50 ns
Programmable length from 1 to 15 
I2C peripheral clocks
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22 33 J4 R1 39 L10 42 R1 VDDA S - - - -

23 34 J5 N3 40 K9 43 N3
PA0-WKUP

(PA0)
I/O FT (6)

TIM2_CH1/TIM2_ETR, 
TIM5_CH1, TIM8_ETR, 

USART2_CTS, 
UART4_TX, 

ETH_MII_CRS, 
EVENTOUT

ADC123_
IN0/WKUP

(5)

24 35 K1 N2 41 K8 44 N2 PA1 I/O FT (5)

TIM2_CH2, TIM5_CH2, 
USART2_RTS, 

UART4_RX, 
ETH_MII_RX_CLK/ETH

_RMII_REF_CLK, 
EVENTOUT

ADC123_
IN1

25 36 K2 P2 42 L9 45 P2 PA2 I/O FT (5)

TIM2_CH3, TIM5_CH3, 
TIM9_CH1, 

USART2_TX, 
ETH_MDIO, 
EVENTOUT

ADC123_
IN2

- - L2 F4 43 - 46 K4 PH2 I/O FT -
ETH_MII_CRS, 
FMC_SDCKE0, 

LCD_R0, EVENTOUT
-

- - L1 G4 44 - 47 J4 PH3 I/O FT -
ETH_MII_COL, 

FMC_SDNE0, LCD_R1, 
EVENTOUT

-

- - M2 H4 45 - 48 H4 PH4 I/O FT -
I2C2_SCL, 

OTG_HS_ULPI_NXT, 
EVENTOUT

-

- - L3 J4 46 - 49 J3 PH5 I/O FT -
I2C2_SDA, SPI5_NSS, 

FMC_SDNWE, 
EVENTOUT

-

26 37 K3 R2 47 M11 50 R2 PA3 I/O FT (5)

TIM2_CH4, TIM5_CH4, 
TIM9_CH2, 

USART2_RX, 
OTG_HS_ULPI_D0, 

ETH_MII_COL, 
LCD_B5, EVENTOUT

ADC123_
IN3

27 38 - - - 51 K6 VSS S - - - -

Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)
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38 58 N7 R8 68 L5 79 R8 PE7 I/O FT -
TIM1_ETR, UART7_Rx, 
FMC_D4, EVENTOUT

-

39 59 J8 P8 69 M5 80 N9 PE8 I/O FT -
TIM1_CH1N, 

UART7_Tx, FMC_D5, 
EVENTOUT

-

40 60 K8 P9 70 N5 81 P9 PE9 I/O FT -
TIM1_CH1, FMC_D6, 

EVENTOUT
-

- 61 J6 M9 71 H3 82 K8 VSS S - -

- 62 G10 N9 72 J5 83 L9 VDD S - -

41 63 L8 R9 73 J4 84 R9 PE10 I/O FT -
TIM1_CH2N, FMC_D7, 

EVENTOUT
-

42 64 M8 P10 74 K4 85 P10 PE11 I/O FT -
TIM1_CH2, SPI4_NSS, 

FMC_D8, LCD_G3, 
EVENTOUT

-

43 65 N8 R10 75 L4 86 R10 PE12 I/O FT -
TIM1_CH3N, 

SPI4_SCK, FMC_D9, 
LCD_B4, EVENTOUT

-

44 66 H9 N11 76 N4 87 R12 PE13 I/O FT -
TIM1_CH3, 

SPI4_MISO, FMC_D10, 
LCD_DE, EVENTOUT

-

45 67 J9 P11 77 M4 88 P11 PE14 I/O FT -
TIM1_CH4, 

SPI4_MOSI, FMC_D11, 
LCD_CLK, EVENTOUT

-

46 68 K9 R11 78 L3 89 R11 PE15 I/O FT -
TIM1_BKIN, FMC_D12, 
LCD_R7, EVENTOUT

-

47 69 L9 R12 79 M3 90 P12 PB10 I/O FT -

TIM2_CH3, I2C2_SCL, 
SPI2_SCK/I2S2_CK, 

USART3_TX, 
OTG_HS_ULPI_D3, 
ETH_MII_RX_ER, 

LCD_G4, EVENTOUT

-

48 70 M9 R13 80 N3 91 R13 PB11 I/O FT -

TIM2_CH4, I2C2_SDA, 
USART3_RX, 

OTG_HS_ULPI_D4, 
ETH_MII_TX_EN/ETH_
RMII_TX_EN, LCD_G5, 

EVENTOUT

-

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

Pin number

Pin name 
(function after 

reset)(1)

P
in

 t
yp

e

I /
 O

 s
tr

u
ct

u
re

N
o

te
s

Alternate functions
Additional 
functions

L
Q

F
P

10
0

L
Q

F
P

14
4

U
F

B
G

A
1

69

U
F

B
G

A
1

76

L
Q

F
P

17
6

W
L

C
S

P
1

43

L
Q

F
P

20
8

T
F

B
G

A
21

6



DocID024030 Rev 9 95/238

STM32F427xx STM32F429xx Electrical characteristics

197

VIN

Input voltage on RST and FT 
pins(7)

2 V ≤ VDD ≤ 3.6 V − 0.3 - 5.5

V

VDD ≤ 2 V − 0.3 - 5.2

Input voltage on TTa pins − 0.3 -
VDDA+

0.3

Input voltage on BOOT0 pin 0 - 9

PD

Power dissipation at TA = 85 °C 
for suffix 6 or TA = 105 °C for 
suffix 7(8)

LQFP100 - - 465

mW

WLCSP143 - - 641

LQFP144 - - 500

UFBGA169 - - 385

LQFP176 - - 526

UFBGA176 - - 513

LQFP208 - - 1053

TFBGA216 - - 690

TA 

Ambient temperature for 6 suffix 
version

Maximum power dissipation − 40 85
°C

Low power dissipation(9) − 40 105

Ambient temperature for 7 suffix 
version

Maximum power dissipation − 40 105
°C

Low power dissipation(9) − 40 125

TJ Junction temperature range
6 suffix version − 40 105

°C
7 suffix version − 40 125

1. The over-drive mode is not supported at the voltage ranges from 1.7 to 2.1 V.

2. VDD/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).

3. When the ADC is used, refer to Table 74: ADC characteristics.

4. If VREF+ pin is present, it must respect the following condition: VDDA-VREF+ < 1.2 V.

5. It is recommended to power VDD and VDDA from the same source. A maximum difference of 300 mV between VDD and VDDA 
can be tolerated during power-up and power-down operation.

6. The over-drive mode is not supported when the internal regulator is OFF.

7. To sustain a voltage higher than VDD+0.3, the internal Pull-up and Pull-Down resistors must be disabled

8. If TA is lower, higher PD values are allowed as long as TJ does not exceed TJmax.

9. In low power dissipation state, TA can be extended to this range as long as TJ does not exceed TJmax.

Table 17. General operating conditions (continued)

Symbol Parameter  Conditions(1) Min Typ Max Unit
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6.3.2 VCAP1/VCAP2 external capacitor

Stabilization for the main regulator is achieved by connecting an external capacitor CEXT to 
the VCAP1/VCAP2 pins. CEXT is specified in Table 19. 

Figure 24. External capacitor CEXT

1. Legend: ESR is the equivalent series resistance.

         

Table 18. Limitations depending on the operating power supply range

Operating 
power supply 

range
ADC operation

Maximum Flash 
memory access 
frequency with 
no wait states 

(fFlashmax)

Maximum HCLK 
frequency vs Flash 
memory wait states 

(1)(2)

I/O operation
Possible Flash 

memory 
operations

VDD =1.7 to 
2.1 V(3)

Conversion time 
up to 1.2 Msps

20 MHz(4)
168 MHz with 8 wait 
states and over-drive 

OFF

No I/O 
compensation

8-bit erase and 
program 
operations only

VDD = 2.1 to 
2.4 V

Conversion time 
up to 1.2 Msps

22 MHz
180 MHz with 8 wait 
states and over-drive 

ON

No I/O 
compensation

16-bit erase and 
program 
operations

VDD = 2.4 to 
2.7 V

Conversion time 
up to 2.4 Msps 

24 MHz 
180 MHz with 7 wait 
states and over-drive 

ON

I/O compensation 
works

16-bit erase and 
program 
operations

VDD = 2.7 to 
3.6 V(5)

Conversion time 
up to 2.4 Msps 

30 MHz
180 MHz with 5 wait 
states and over-drive 

ON

I/O compensation 
works

32-bit erase and 
program 
operations

1. Applicable only when the code is executed from Flash memory. When the code is executed from RAM, no wait state is 
required.

2. Thanks to the ART accelerator and the 128-bit Flash memory, the number of wait states given here does not impact the 
execution speed from Flash memory since the ART accelerator allows to achieve a performance equivalent to 0 wait state 
program execution.

3. VDD/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).

4. Prefetch is not available.

5. The voltage range for USB full speed  PHYs can drop down to 2.7 V. However the electrical characteristics of D- and D+ 
pins will be degraded between 2.7 and 3 V.

Table 19. VCAP1/VCAP2 operating conditions(1)

1. When bypassing the voltage regulator, the two 2.2 µF VCAP capacitors are not required and should be 
replaced by two 100 nF decoupling capacitors.

Symbol Parameter Conditions

CEXT Capacitance of external capacitor 2.2 µF

ESR ESR of external capacitor < 2 Ω
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Table 24. Typical and maximum current consumption in Run mode, code with data processing
 running from Flash memory (ART accelerator enabled except prefetch) or RAM(1)

Symbol Parameter Conditions fHCLK (MHz) Typ

Max(2)

Unit
TA = 
25 °C

TA = 
85 °C

TA = 
105 °C

IDD

Supply 
current in 

RUN mode

All 
Peripherals 
enabled(3)(4)

180 98 104(5) 123 141(5)

mA

168 89 98(5) 116 133(5)

150 75 84 100 115

144 72 81 96 112

120 54 58 72 85

90 43 45 56 66

60 29 30 38 45

30 16 20 34 46

25 13 16 30 43

16 11 13 27 39

8 5 9 23 36

4 4 8 21 34

2 2 7 20 33

All 
Peripherals 
disabled(3)

180 44 47(5) 69 87(5)

168 41 45(5) 66 83(5)

150 36 39 57 73

144 33 37 56 72

120 25 29 43 56

90 20 21 32 41

60 14 15 22 28

30 8 8 12 26

25 7 7 10 24

16 7 9 22 35

8 3 7 21 34

4 3 6 20 33

2 2 6 20 33

1. Code and data processing running from SRAM1 using boot pins.

2. Guaranteed by characterization.

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

4. 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.

5. Guaranteed by test in production.
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Table 33. Tyical current consumption in Sleep mode, regulator OFF(1)

Symbol Parameter Conditions fHCLK (MHz)
 VDD=3.3 V  VDD=1.7 V Unit

IDD12 IDD IDD12 IDD

IDD12/IDD

Supply current 
in Sleep mode 
from V12 and 
VDD supply

All Peripherals 
enabled

180 61.5 1.4   - -

mA

168 59.4 1.3 59.4 1.0

150 53.9 1.3 53.9 1.0

144 49.0 1.3 49.0 1.0

120 38.0 1.2 38.0 0.9

90 29.3 1.4 29.3 1.1

60 20.2 1.2 20.2 0.9

30 11.9 1.2 11.9 0.9

25 10.4 1.2 10.4 0.9

All Peripherals 
disabled

180 14.9 1.4   - -

168 14.0 1.3 14.0 1.0

150 12.6 1.3 12.6 1.0

144 11.5 1.3 11.5 1.0

120 8.7 1.2 8.7 0.9

90 7.1 1.4 7.1 1.1

60 5.0 1.2 5.0 0.9

30 3.1 1.2 3.1 0.9

25 2.8 1.2 2.8 0.9

1. When peripherals are enabled, the power consumption corresponding to the analog part of the peripherals (such as ADC, 
or DAC) is not included. 
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6.3.9 External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard I/O. The 
external clock signal has to respect the Table 56: I/O static characteristics. However, the 
recommended clock input waveform is shown in Figure 27. 

The characteristics given in Table 37 result from tests performed using an high-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 17.

         

Table 37. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fHSE_ext
External user clock source 
frequency(1) 1 - 50 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.

5 - -

ns
tr(HSE)
tf(HSE)

OSC_IN rise or fall time(1) - - 10

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
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Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard I/O. The 
external clock signal has to respect the Table 56: I/O static characteristics. However, the 
recommended clock input waveform is shown in Figure 28.

The characteristics given in Table 38 result from tests performed using an low-speed 
external clock source, and under ambient temperature and supply voltage conditions 
summarized in Table 17.

         

Figure 27. High-speed external clock source AC timing diagram

Table 38. Low-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max Unit

fLSE_ext
User External clock source 
frequency(1) - 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

1. Guaranteed by design.
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Ethernet characteristics

Unless otherwise specified, the parameters given in Table 71, Table 72 and Table 73 for 
SMI, RMII and MII are derived from tests performed under the ambient temperature, fHCLK 
frequency summarized in Table 17 with the following configuration:

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

• Capacitive load C = 30 pF for 2.7 V < VDD < 3.6 V

• Capacitive load C = 20 pF for 1.71 V < VDD < 3.6 V

• 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 71 gives the list of Ethernet MAC signals for the SMI (station management interface) 
and Figure 47 shows the corresponding timing diagram.

Figure 47. Ethernet SMI timing diagram

         

Table 71. Dynamics characteristics: Ethernet MAC signals for SMI(1)

1. Guaranteed by characterization results.

Symbol Parameter Min Typ Max Unit

tMDC MDC cycle time(2.38 MHz) 411 420 425

ns
Td(MDIO) Write data valid time 6 10 13

tsu(MDIO) Read data setup time 12 - -

th(MDIO) Read data hold time 0 - -
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Figure 49. Ethernet MII timing diagram

         

CAN (controller area network) interface

Refer to Section 6.3.17: I/O port characteristics for more details on the input/output alternate 
function characteristics (CANx_TX and CANx_RX).

Table 73. Dynamics characteristics: Ethernet MAC signals for MII(1)

Symbol Parameter Condition Min Typ Max Unit

tsu(RXD) Receive data setup time

1.71 V < VDD < 3.6 V

9 - -

ns

tih(RXD) Receive data hold time 10 - -

tsu(DV) Data valid setup time 9 - -

tih(DV) Data valid hold time 8 - -

tsu(ER) Error setup time 6 - -

tih(ER) Error hold time 8 - -

td(TXEN) Transmit enable valid delay time
2.7 V < VDD < 3.6 V 8 10 14

1.71 V < VDD < 3.6 V 8 10 16

td(TXD) Transmit data valid delay time
2.7 V < VDD < 3.6 V 7.5 10 15

1.71 V < VDD < 3.6 V 7.5 10 17

1. Guaranteed by characterization results.
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Figure 56. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms

1. Mode 2/B, C and D only. In Mode 1, FMC_NADV is not used.

         

Table 88. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings(1)(2)

1. CL = 30 pF.

2. Guaranteed by characterization results.

Symbol Parameter Min Max Unit

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

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

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

th(NE_NWE) FMC_NWE high to FMC_NE high hold time THCLK +1.5  - ns

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

th(A_NWE) Address hold time after FMC_NWE high THCLK+0.5  - ns

tv(BL_NE) FMC_NEx low to FMC_BL valid  - 1.5 ns

th(BL_NWE) FMC_BL hold time after FMC_NWE high THCLK+0.5  - ns

tv(Data_NE) Data to FMC_NEx low to Data valid  - THCLK+ 2 ns

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

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

tw(NADV) FMC_NADV low time  - THCLK+ 0.5 ns
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Figure 57. Asynchronous multiplexed PSRAM/NOR read waveforms

Table 89. Asynchronous non-multiplexed SRAM/PSRAM/NOR write - 
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+1  8THCLK+2 ns

tw(NWE) FMC_NWE low time 6THCLK − 1 6THCLK+2 ns

tsu(NWAIT_NE) FMC_NWAIT valid before FMC_NEx high 6THCLK+1.5 - ns

th(NE_NWAIT)
FMC_NEx hold time after FMC_NWAIT 
invalid

4THCLK+1 ns
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6.3.30 RTC characteristics

         

Table 108. Dynamic characteristics: SD / MMC characteristics(1)(2)

Symbol Parameter Conditions Min Typ Max Unit

fPP Clock frequency in data transfer mode 0 48 MHz

- SDIO_CK/fPCLK2 frequency ratio - - 8/3 -

tW(CKL) Clock low time fpp =48 MHz 8.5 9 -
ns

tW(CKH) Clock high time fpp =48 MHz 8.3 10 -

CMD, D inputs (referenced to CK) in MMC and SD HS mode

tISU Input setup time HS fpp =48 MHz 3.5 - -
ns

tIH Input hold time HS fpp =48 MHz 0 - -

CMD, D outputs (referenced to CK) in MMC and SD HS mode

tOV Output valid time HS fpp =48 MHz - 4.5 7
ns

tOH Output hold time HS fpp =48 MHz 3 - -

CMD, D inputs (referenced to CK) in SD default mode

tISUD Input setup time SD fpp =24 MHz 1.5 - -
ns

tIHD Input hold time SD fpp =24 MHz 0.5 - -

CMD, D outputs (referenced to CK) in SD default mode

tOVD Output valid default time SD fpp =24 MHz - 4.5 6.5
ns

tOHD Output hold default time SD fpp =24 MHz 3.5 - -

1. Guaranteed by characterization results.

2. VDD = 2.7 to 3.6 V.

Table 109. RTC characteristics

Symbol Parameter Conditions Min Max

- fPCLK1/RTCCLK frequency ratio
Any read/write operation 
from/to an RTC register

4 -



DocID024030 Rev 9 213/238

STM32F427xx STM32F429xx Package information

231

         

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.
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7.6 UFBGA169 package information

Figure 95. UFBGA169 - 169-ball 7 x 7 mm 0.50 mm pitch, ultra fine pitch ball grid array
package outline

1. Drawing is not to scale.

         

Table 116. UFBGA169 - 169-ball 7 x 7 mm 0.50 mm pitch, ultra fine pitch ball grid array 
package mechanical data

Symbol
millimeters inches(1)

Min Typ Max Min Typ Max

A 0.460 0.530 0.600 0.0181 0.0209 0.0236 

A1 0.050 0.080 0.110 0.0020 0.0031 0.0043 

A2 0.400 0.450 0.500 0.0157 0.0177 0.0197 

A3 - 0.130 - - 0.0051 -

A4 0.270 0.320 0.370 0.0106 0.0126 0.0146 

b 0.230 0.280 0.330 0.0091 0.0110 0.0130

D 6.950 7.000 7.050 0.2736 0.2756 0.2776 

D1 5.950 6.000 6.050 0.2343 0.2362 0.2382

E 6.950 7.000 7.050 0.2736 0.2756 0.2776 

E1 5.950 6.000 6.050 0.2343 0.2362 0.2382

e  - 0.500 - - 0.0197 - 
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In the whole document, minimum supply voltage changed to 1.7 V 
when external power supply supervisor is used.

Added DCMI_VSYNC alternate function on PG9 and updated note 6. 
in Table 10: STM32F427xx and STM32F429xx pin and ball definitions 
and Table 12: STM32F427xx and STM32F429xx alternate function 
mapping. Added note 2.belowFigure 16: STM32F42x UFBGA169 
ballout. 

Changed SVGA (800x600) into XGA1024x768) on cover page and in 
Section 3.10: LCD-TFT controller (available only on STM32F429xx). 

Updated Section 3.18.2: Regulator OFF.

Updated signal corresponding to pin L5 in Figure 12: STM32F42x 
WLCSP143 ballout.

Added ACCHSE in Table 39: HSE 4-26 MHz oscillator characteristics 
and ACCLSE in Table 40: LSE oscillator characteristics (fLSE = 32.768 
kHz).

Updated Table 53: ESD absolute maximum ratings.

Updated VIH in Table 56: I/O static characteristics. Added condition 
VDD>1.7 V in Table 58: I/O AC characteristics.

Updated conditions in Table 62: SPI dynamic characteristics.

Added ZDRV in Table 67: USB OTG full speed electrical characteristics

Removed note 3 in Table 80: Temperature sensor characteristics.

Added Figure 82: LQFP100 marking example (package top view), 
Figure 85: WLCSP143 marking example (package top view), 
Figure 88: LQFP144 marking example (package top view), Figure 91: 
LQFP176 marking (package top view), Figure 94: LQFP208 marking 
example (package top view), Figure 97: UFBGA169 marking example 
(package top view) and Figure 100: UFBGA176+25 marking example 
(package top view).

Added Appendix A: Recommendations when using internal reset OFF. 
Removed Internal reset OFF hardware connection appendix. 
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