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Functional overview STM32F427xx STM32F429xx

3.224 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:

e A 24-bit downcounter

e Autoreload capability

e Maskable system interrupt generation when the counter reaches 0
e  Programmable clock source.

3.23 Inter-integrated circuit interface ( IZC)

Up to three I12C 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).

Table 7. Comparison of 12C analog and digital filters

Analog filter Digital filter
Pulse width of > 50 ns Programmable length from 1 to 15
suppressed spikes - 12C peripheral clocks
3.24 Universal synchronous/asynchronous receiver transmitters

(USART)

The devices embed four universal synchronous/asynchronous receiver transmitters
(USART1, USART2, USART3 and USART®6) and four universal asynchronous receiver
transmitters (UART4, UARTS5, UART7, and UARTS).

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 USARTG6 interfaces are able to
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Pinouts and pin description

Figure 14. STM32F42x LQFP176 pinout
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1. The above figure shows the package top view.
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Pinouts and pin description

STM32F427xx STM32F429xx

Table 9. Legend/abbreviations used in the pinout table

Name Abbreviation Definition
. Unless otherwise specified in brackets below the pin name, the pin function during and after
Pin name ; .
reset is the same as the actual pin name
S Supply pin
Pin type I Input only pin
I/0 Input / output pin
FT 5V tolerant I/0
TTa 3.3 V tolerant I/O directly connected to ADC
I/O structure
B Dedicated BOOTO 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
Alterr_wate Functions selected through GPIOx_AFR registers
functions
Addltl'onal Functions directly selected/enabled through peripheral registers
functions
Table 10. STM32F427xx and STM32F429xx pin and ball definitions
Pin number
g
© oo Pin name g | g
(=23 © o o n ags
ﬂ‘ -
e |3 < = c| 3|8 o | (function after = g 2| Alternate functions Addltl_onal
- | = < < - | o | N < 1 cla |9 functions
[T - N o |2 |o & |3 reset)(!) = z
L | T O | oo
|| @ lgc|a|lc| D d
i | = = 23 |2 E =
TRACECLK,
SPI4_SCK,
1 1 B2 | A2 1 | D8 | 1 A3 PE2 I/IO| FT | - SAIM_MCLK_A, -
ETH_MII_TXD3,
FMC_A23, EVENTOUT
TRACEDO,
2 2 | C1 | A 2 |C10| 2 | A2 PE3 I/O| FT | - | SAIM_SD_B,FMC_A19, -
EVENTOUT
TRACED1, SPI4_NSS,
SAI1_FS_A, FMC_A20,
3 3 | C2| B1 3 |B11] 3 | A1 PE4 /O | FT | - DCMI_D4, LCD_BO, -
EVENTOUT

52/238
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Table 11. FMC pin definition (continued)

Pin name CF No'g;i;‘\w NORI(APUSXRAM NAND16 SDRAM
PE11 D8 D8 DA8 D8 D8
PE12 D9 D9 DA9 D9 D9
PE13 D10 D10 DA10 D10 D10
PE14 D11 D11 DA11 D11 D11
PE15 D12 D12 DA12 D12 D12
PD8 D13 D13 DA13 D13 D13
PD9 D14 D14 DA14 D14 D14
PD10 D15 D15 DA15 D15 D15
PH8 D16 D16
PH9 D17 D17
PH10 D18 D18
PH11 D19 D19
PH12 D20 D20
PH13 D21 D21
PH14 D22 D22
PH15 D23 D23
PIO D24 D24
PI1 D25 D25
PI2 D26 D26
PI3 D27 D27
PI6 D28 D28
PI7 D29 D29
PI9 D30 D30
PI10 D31 D31
PD7 NE1 NE1 NCE2
PG9 NE2 NE2 NCE3
PG10 NCE4_1 NE3 NE3
PG11 NCE4 2
PG12 NE4 NE4
PD3 CLK CLK
PD4 NOE NOE NOE NOE
PD5 NWE NWE NWE NWE
PD6 NWAIT NWAIT NWAIT NWAIT
PB7 NL(NADV) NL(NADV)
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STM32F427xx STM32F429xx Electrical characteristics
6.1.6 Power supply scheme
Figure 22. Power supply scheme
VBAT,
Backup circuitry
VBAT = ® . Power (OSC32K,RTC,
1.65 to 3.6V (#S\Nitch Wakeup logic
Backup registers,
= backup RAM)
OUT |&
gl 10
[2]
GPIOS[ | Logic
g
VCAP_1 Kernel logic
2x22uF  VCAP_2 (CPU, digital
1
—— & RAM)
VDD mmsm \DD
T 1/2/...14/15
p—| Voltage »
15 % 100 NF sy VSS regulator
+1x47yF P 1/2/..14/15 R
BYPASS_REG Flash memory
Reset
PDR_ON controller
VDD
s
VREF
E ______ Analog:
100 nF| 100 nF RCs,
FTpF |+ pF PLL,..
=

MS19911V3

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 yF ceramic capacitors should be replaced by two 100 nF decoupling capacitors when the voltage regulator is

OFF.

3. The 4.7 yF ceramic capacitor must be connected to one of the Vpp pin.

4. Vppa=Vpp and Vgsp=Vss.

Caution:  Each power supply pair (Vpp/Vss, Vppa/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.

3
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Electrical characteristics

STM32F427xx STM32F429xx

Table 27. Typical and maximum current consumptions in Stop mode

Max(?
Typ
Symbol Parameter Conditions Vop=3.6V Unit
TA = TA = TA = TA =
25°C | 25°C | 85°C |105°C
Flash memory in Stop mode, all
Supply current in Stop |0scillators OFF, no independent 0.40 1.50 | 14.00 | 25.00
mode with voltage watchdog
regulator in main Flash memory in Deep power
regulator mode down mode, all oscillators OFF, no| 0.35 1.50 | 14.00 | 25.00
Ibb STOP NM independent watchdog
(normal mode) Flash memory in Stop mode, all
Supply current in Stop  [oscillators OFF, no independent 0.29 1.10 | 10.00 | 18.00
mode with voltage watchdog
regulator in Low Power |Flash memory in Deep power
regulator mode down mode, all oscillators OFF, no| 0.23 1.10 | 10.00 | 18.00 | WA
independent watchdog
Supply gurrent in Stop Flash memory in Deep power
mode with voltage down mode, main regulator in
regulator in main L 9 . 0.19 0.50 6.00 9.00
regulator and under- under—drllve mode, all oscillators
Iob STOP UDM drive mode OFF, no independent watchdog
(under-drive Suool tin St
mode) ml:)%?:/v(i:ttrjwr:/eor;te:ge P IFjash memory in Deep power
regulator in Low Power [00WN Mode, Low Power regulator |, 1 | 4 | 400 | 7.00
regulator and under- in under-Firlve mode, all oscillators
drive mode OFF, no independent watchdog

1. Data based on characterization, tested in production.

104/238
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Figure 31. ACCHSI accuracy versus temperature

9
z -40 0 /zf_%, 85 125 1A (°C)
Q -2
< /
-4
/ —e— Min=—=—Max Typical
-6 7
-8
MSv41925V/1
1. Guaranteed by characterization results.
Low-speed internal (LSI) RC oscillator
Table 42. LSl oscillator characteristics (1)
Symbol Parameter Min Typ Max Unit
fLg® Frequency 17 32 47 kHz
tSU(LS|)(3) LSI oscillator startup time - 15 40 us
IDD(LS|)(3) LS| oscillator power consumption - 0.4 0.6 MA

1. Vpp =3V, Tp =40 to 105 °C unless otherwise specified.
Guaranteed by characterization results.

Guaranteed by design.
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Electrical characteristics

Figure 32. ACC, g, versus temperature
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6.3.11 PLL characteristics
The parameters given in Table 43 and Table 44 are derived from tests performed under
temperature and Vpp supply voltage conditions summarized in Table 17.
Table 43. Main PLL characteristics
Symbol Parameter Conditions Min Typ Max Unit
foLL IN PLL input clock(") 0.95(2) 1 210 | MHz
feLL ouT PLL multiplier output clock 24 - 180 MHz
48 MHz PLL multiplier output
feLias ouT | gock - 48 75 MHz
fVCO_OUT PLL VCO output 100 - 432 MHz
VCO freq = 100 MHz 75 - 200
t ock PLL lock time us
VCO freq = 432 MHz 100 - 300

3
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STM32F427xx STM32F429xx Electrical characteristics

Figure 33 and Figure 34 show the main PLL output clock waveforms in center spread and
down spread modes, where:

FO is fp oyt nominal.
Trmode is the modulation period.
md is the modulation depth.

Figure 33. PLL output clock waveforms in center spread mode

Frequency (PLL_OUT)
/

tmode 2xtmode Time

ai17291

Figure 34. PLL output clock waveforms in down spread mode

Frequency (PLL_OUT)
A
FO
f y Time
tmode 2xtmode
ai17292b
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Figure 40. SPI timing diagram - master mode

High
NSS input
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Ethernet characteristics

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

e  Output speed is set to OSPEEDRYy[1:0] = 10

e  Capacitive load C = 30 pF for 2.7V <Vpp <3.6 V

e Capacitive load C = 20 pF for 1.71V <Vpp <3.6 V

e  Measurement points are done at CMOS levels: 0.5Vpp.

Refer to Section 6.3.17: 1/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

N
X

tsu(MDIO) th(MDIO)
ETH_MDIO(l) ; 1

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

tMDC———————»p]

ETH_MDC

td(MDIO)

ETH_MDIO(O)

MS31384V1

Symbol Parameter Min Typ Max Unit
tMbe MDC cycle time(2.38 MHz) 411 420 425

Tympioy | Write data valid time 6 10 13 o

tsumpio) | Read data setup time 12 - -

thvpio) | Read data hold time 0 - -

1. Guaranteed by characterization results.

3
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6.3.28
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LCD-TFT controller (LTDC) characteristics

Unless otherwise specified, the parameters given in Table 107 for LCD-TFT are derived
from tests performed under the ambient temperature, frck frequency and VDD supply
voltage summarized in Table 17, with the following configuration:

e LCD_CLK polarity: high

e LCD_DE polarity : low

e LCD_VSYNC and LCD_HSYNC polarity: high
e Pixel formats: 24 bits

Table 107. LTDC characteristics

Symbol Parameter Min Max Unit
folk LTDC clock output frequency - 42 MHz
Dcik LTDC clock output duty cycle 45 55 %
bw(CLKH) Clock High time, low time tw(CLK)/2 - 0.5 | tw(CLK)/2+0.5
tw(cLky)
ty(DATA) Data output valid time - 3.5
thDATA) Data output hold time 1.5 -
tyHsYNC)

HSYNC/VSYNC/DE output valid ns
tyvsyne) time - 2.5
ty(oE)
th(HsyNe)
HSYNC/VSYNC/DE output hold 2
th(vsYNC) time -
th(DE)

3
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6.3.29
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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, fpc| k2 frequency and Vpp
supply voltage conditions summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRy[1:0] = 10
e Capacitive load C = 30 pF
e  Measurement points are done at CMOS levels: 0.5Vpp

Refer to Section 6.3.17: I/0O port characteristics for more details on the input/output
characteristics.

Figure 78. SDIO high-speed mode

tW(CKH) :V—\L‘—V itW(CKL)
CK

e——lov—> o
D, CMD
(output) >< X

tisy—> YH
D, CMD X

(input)

ai14887

Figure 79. SD default mode

> j_Tl_,—/_JL—
-tovD < toHD

D, CMD
(output) X

ai14888
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Electrical characteristics

Table 108. Dynamic characteristics: SD / MMC characteristics(!(?

Symbol Parameter Conditions Min Typ Max Unit
fop Clock frequency in data transfer mode 0 48 MHz
- SDIO_CK/fPCLK?2 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
ton Output hold time HS fpp =48 MHz 3 - -
CMD, D inputs (referenced to CK) in SD default mode
tISUD | Input setup time SD fop =24 MHz 1.5 - -
ns
tIHD Input hold time SD fop =24 MHz 0.5 - -
CMD, D outputs (referenced to CK) in SD default mode
tovD Output valid default time SD fop =24 MHz - 4.5 6.5
ns
tOHD Output hold default time SD fop =24 MHz 3.5 - -
1. Guaranteed by characterization results.
2. Vpp=27t036V.
6.3.30 RTC characteristics
Table 109. RTC characteristics
Symbol Parameter Conditions Min Max
.| Any read/write operation
- fpcLk1/RTCCLK frequency ratio from/to an RTC register 4 -
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Figure 90. LQFP176 - 176-pin, 24 x 24 mm low profile quad flat recommended

footprint
A |12
415UH|]UU|]HUUHUHHUHI]UHI][I[II]HUUHUHI]Uﬂl]ﬂﬂﬂ[lﬂﬂﬂﬂﬂl]sﬂ8 "
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Application block diagrams

B.2

3

USB OTG high speed (HS) interface solutions

Figure 106. USB controller configured as peripheral, host, or dual-mode
and used in high speed mode

STM32F4xx
| 1 DP
< N FS PHY not connected
USBHS|N—V | DM
OTG Ctrl
ULPI_CLK
ULPI_D[7:0]
ULPI_DIR
ULPI <
ULPI_STP
<I::> ULPI_NXT
_________________ Xt

[]24 or 26 MHz XT("

MCO1 or MCO2

> XI

High speed
OTG PHY

_____________________________________________

usB
connector

MS19005V2

1. ltis possible to use MCO1 or MCO2 to save a crystal. It is however not mandatory to clock the STM32F42x
with a 24 or 26 MHz crystal when using USB HS. The above figure only shows an example of a possible

connection.

The ID pin is required in dual role only.
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Table 124. Document revision history

Date

Revision

Changes

19-Feb-2015

Update SPI/IS2 in Table 2: STM32F427xx and STM32F429xx features
and peripheral counts.

Updated LQFP208 in Table 4: Regulator ON/OFF and internal reset
ON/OFF availability.

Updated Figure 19: Memory map.

Changed PLS[2:0]=101 (falling edge) maximum value in Table 22:
reset and power control block characteristics.

Updated current consumption with all peripherals disabled in 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. Updated note 1. in Table 28: Typical
and maximum current consumptions in Standby mode.

Updated tyyystop in Table 36: Low-power mode wakeup timings.
Updated ESD standards and Table 53: ESD absolute maximum
ratings.

Updated Table 56: I/O static characteristics.

Section : I12C interface characteristics: updated section introduction,
removed Table /12C characteristics, Figure 12C bus AC waveforms and
measurement circuit and Table SCL frequency; added Table 61: 12C
analog filter characteristics.

Updated measurement conditions in Table 62: SPI dynamic
characteristics.

Updated Figure 51: Typical connection diagram using the ADC.
Updated Section : Device marking for LQFP100.

Updated Figure 83: WLCSP143 - 143-ball, 4.521x 5.547 mm, 0.4 mm
pitch wafer level chip scale package outline and Table 111: WLCSP143
- 143-ball, 4.521x 5.547 mm, 0.4 mm pitch wafer level chip scale
package mechanical data; added Figure 84: WLCSP143 - 143-ball,
4.521x 5.547 mm, 0.4 mm pitch wafer level chip scale recommended
footprint and Table 112: WLCSP143 recommended PCB design rules
(0.4 mm pitch). Updated Figure 85: WLCSP143 marking example
(package top view) and related note. Updated Section : Device
marking for WLCSP143.

Updated Section : Device marking for LQFP144.

Updated Section : Device marking for LQFP176.

Updated Figure 92: LQFP208 - 208-pin, 28 x 28 mm low-profile quad
flat package outline; Updated Section : Device marking for LQFP208.
Modified UFBGA169 pitch, updated Figure 95: UFBGA169 - 169-ball 7
x 7. mm 0.50 mm pitch, ultra fine pitch ball grid array package outline
and Table 116: UFBGA169 - 169-ball 7 x 7 mm 0.50 mm pitch, ultra
fine pitch ball grid array package mechanical data; updated Section :
Device marking for LQFP208.

updated Section : Device marking for UFBGA 169, Section : Device
marking for UFBGA176+25 and Section : Device marking for
TFBGA176.

Updated Z pin count in Table 122: Ordering information scheme.
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