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Table 2. STM32F427xx and STM32F429xx features and peripheral counts (continued)

Peripherals STM31F427 STM32F429Vx STM:g(Hﬂ STM32F429Zx STME&HTI STM‘Z‘;HZQ STM?§F4Z7 STM32F429Ix STM32F429Bx STM32F429Nx
SPI/12S 4/2 (full duplex)@ 6/2 (full duplex)@
1’c 3
USART/
UART 44
USBOTG Y
Communication | FS es
interfaces
USBOTG Yes
HS
CAN 2
SAl 1
SDIO Yes
Camera interface Yes
tgll)?)_ TFT (STM32F429xx No Yes No Yes No Yes No Yes
Chrom-ART Accelerator™ Yes
GPIOs 82 114 130 140 168
12-bit ADC 8
Number of channels 16 24
12-bit DAC Yes
Number of channels 2
Maximum CPU frequency 180 MHz
Operating voltage 1.8t03.6 V@
Ambient temperatures: —40 to +85 °C /-40 to +105 °C
Operating temperatures
Junction temperature: —40 to + 125 °C
WLCSP143 UFBGA176
Packages LQFP100 LQFP144 UFBGA169 LQFP176 LQFP208 TFBGA216

For the LQFP100 package, only FMC Bank1 or Bank2 are available. Bank1 can only support a multiplexed NOR/PSRAM memory using the NE1 Chip Select. Bank2 can only support a 16- or 8-bit

NAND Flash memory using the NCE2 Chip Select. The interrupt line cannot be used since Port G is not available in this package. For UFBGA169 package, only SDRAM, NAND and multiplexed
static memories are supported.

The SPI2 and SPI3 interfaces give the flexibility to work in an exclusive way in either the SPI mode or the 12S audio mode.

Vpp/Vppa minimum value of 1.7 V is obtained when the device operates in reduced temperature range, and with the use of an external power supply supervisor (refer to Section 3.17.2: Internal reset
OFF).

XX6ZY4CENLS XXLZV4ZEINLS
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Description STM32F427xx STM32F429xx

Figure 2. Compatible board design between STM32F10xx/STM32F2xx/STM32F4xx
for LQFP144 package

I 0 Q resistor or soldering bridge
- present for the STM32F10xx
108 Vss 73 configuration, not present in the
106 STM32F4xx configuration
109 72
= L
\-/SS
= Not populated when 0 Q
resistor or soldering
bridge present
Signal from
external power 143 (PDR_ON)
supply O
supervisor 30 31 7
1 36
Not populated for STM32F10xx
Two 0 Q resistors connected to: = = Vss for STM32F10xx
- Vss for the STM32F 10xx Voo Vss Vpp for STM32F4xx
- Vss, Vpp or NC for the STM32F2xx
- Vpp or signal from external power supply supervisor for the STM32F4xx
2i18487d

Figure 3. Compatible board design between STM32F2xx and STM32F4xx
for LQFP176 and UFBGA176 packages

132 89
133 88

48 1— - GND for STM32F2xx
- BYPASS_REG for STM32F4xx

Signal from external
power supply » 171 (PDR_ON)
supervisor 176 | O 45

1 44

VopVss
Two 0 Q resistors connected to:

- Vss, Vpp or NC for the STM32F2xx

- Vpp or signal from external power supply supervisor for the STM32F4xx
MS31835V1
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Functional overview STM32F427xx STM32F429xx

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 Vpp supply when present or from the Vgar 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:

e 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.

e 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 EXT]I 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).

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

e 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.
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STM32F427xx STM32F429xx Electrical characteristics

Table 15. Current characteristics

Symbol Ratings Max. Unit
>lypp Total current into sum of all Vpp , power lines (source)(V) 270
> lyss Total current out of sum of all Vgg , ground lines (sink)() - 270
oD Maximum current into each Vpp , power line (source)() 100
lyss Maximum current out of each Vgs , ground line (sink)(") -100
Output current sunk by any 1/0 and control pin 25
o Output current sourced by any I/Os and control pin -25
Total output current sunk by sum of all I/O and control pins @ 120 mA
*ho Total output current sourced by sum of all I/Os and control pins(z) -120
Injected current on FT pins )
- 5/+0
Ingeiny @ | Injected current on NRST and BOOTO pins )
Injected current on TTa pins(5) 15
ZI|NJ(p|N)(5) Total injected current (sum of all /O and control pins)®) 25

1. All main power (Vpp, Vppa) and ground (Vgg, Vssa) pins must always be connected to the external power supply, in the
permitted range.

2. This current consumption must be correctly distributed over all I/Os and control pins. The total output current must not be
sunk/sourced between two consecutive power supply pins referring to high pin count LQFP packages.

Negative injection disturbs the analog performance of the device. See note in Section 6.3.21: 12-bit ADC characteristics.

Positive injection is not possible on these I/Os and does not occur for input voltages lower than the specified maximum
value.

5. A positive injection is induced by V\>Vppa While a negative injection is induced by V|\<Vss. linypiny Must never be
exceeded. Refer to Table 14 for the values of the maximum allowed input voltage.

6. When several inputs are submitted to a current injection, the maximum ZI,NJ(plN) is the absolute sum of the positive and
negative injected currents (instantaneous values).

Table 16. Thermal characteristics

Symbol Ratings Value Unit
Tste Storage temperature range - 65to +150 °C
T, Maximum junction temperature 125 °C

3

DocID024030 Rev 9 93/238




STM32F427xx STM32F429xx

Electrical characteristics

Table 28. Typical and maximum current consumptions in Standby mode

Ta=25°C Taz | Ta= | Ta=
Symbol | Parameter Conditions A 25°C | 85°C | 105 °C | Unit
Vpp = | Vbp= | Vbp = =
1.7V | 24V | 33V Vop =3.6V
Backup SRAM ON, low-speed
oscillator (LSE) and RTC ON 2.80 | 3.00 | 360 | 7.00 | 19.00 | 36.00
Backup SRAM OFF, low-
Supply current |Speed oscillator (LSE) and 230 | 260 | 3.10 | 6.00 | 16.00 | 31.00
Ibp_sTay [in Standby ~ [RTC ON HA
mode Backup SRAM ON, RTC and
. @) ®3) ®3)
LSE OFF 2.30 2.50 290 |6.00(18.00'*/|35.00
Backup SRAM OFF, RTC and 3) 3) 3)
LSE OFF 1.70 1.90 2.20 |5.00%[15.00%//30.00

1. The typical current consumption values are given with PDR OFF (internal reset OFF). When the PDR is OFF (internal reset
OFF), the typical current consumption is reduced by additional 1.2 pA.

Based on characterization, not tested in production unless otherwise specified.

Based on characterization, tested in production.

Table 29. Typical and maximum current consumptions in Vgar mode

Typ Max(2)
= o - o TA =
Symbol | Parameter Conditions(") Ta=25°C Ta=85°C| 4o5°¢c | unit
Vgar =| VBar= | VBAT = -
1.7V | 24V | 33V Vear=3.6V
Backup SRAM ON, low-speed
oscillator (LSE) and RTC ON 1.28 1.40 1.62 6 1
Backup SRAM OFF, low-speed
| 530'“{9  [oscillator (LSE) and RTC ON 0.66 | 0.76 | 0.97 3 S R
DD_VBAT|domain supply d
- current Backup SRAM ON, RTC and
LSE OFF 0.70 | 0.72 | 0.74 5 10
Backup SRAM OFF, RTC and
LSE OFF 0.10 | 0.10 | 0.10 2 4
1. Crystal used: Abracon ABS07-120-32.768 kHz-T with a C;_ of 6 pF for typical values.
2. Guaranteed by characterization results.
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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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STM32F427xx STM32F429xx Electrical characteristics

6.3.16 I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable I/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibilty to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0 pins programmed in floating input mode. While current is injected into
the 1/0 pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (>5
LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out of —
5 yA/+0 pA range), or other functional failure (for example reset, oscillator frequency
deviation).

Negative induced leakage current is caused by negative injection and positive induced
leakage current by positive injection.

The test results are given in Table 55.

Table 55. I/O current injection susceptibilitym

Functional susceptibility
Symbol Description Negative Positive Unit
injection injection
Injected current on BOOTO pin -0 NA
Injected current on NRST pin -0 NA
b o A R R s 0 | M | ma
Injected current on TTa pins: PA4 and PAS -0 +5
Injected current on any other FT pin -5 NA
1. NA = not applicable.
Note: It is recommended to add a Schottky diode (pin to ground) to analog pins which may

potentially inject negative currents.
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Electrical characteristics STM32F427xx STM32F429xx

Figure 35. FT 1/O input characteristics
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Output driving current

The GPIOs (general purpose input/outputs) can sink or source up to #8 mA, and sink or

source up to £20 mA (with a relaxed Vg, /Von) except PC13, PC14, PC15 and PI8 which
can sink or source up to ¥£3mA. When using the PC13 to PC15 and P18 GPIOs in output

mode, the speed should not exceed 2 MHz with a maximum load of 30 pF.

In the user application, the number of 1/0 pins which can drive current must be limited to
respect the absolute maximum rating specified in Section 6.2. In particular:

e The sum of the currents sourced by all the I/Os on Vpp plus the maximum Run
consumption of the MCU sourced on Vpp cannot exceed the absolute maximum rating
2lypp (see Table 15).

e The sum of the currents sunk by all the 1/Os on Vgg plus the maximum Run
consumption of the MCU sunk on Vgg cannot exceed the absolute maximum rating
Zlysg (see Table 15).

3
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Electrical characteristics STM32F427xx STM32F429xx

6.3.18 NRST pin characteristics

The NRST pin input driver uses CMOS technology. It is connected to a permanent pull-up
resistor, Rp (see Table 56: I/O static characteristics).

Unless otherwise specified, the parameters given in Table 59 are derived from tests
performed under the ambient temperature and Vpp supply voltage conditions summarized

in Table 17.
Table 59. NRST pin characteristics
Symbol Parameter Conditions Min Typ Max Unit
Rpy Weak pull-up equivalent resistor(!) Vin=Vss 30 40 50 kQ
VF(NRST)(z) NRST Input filtered pulse - - 100 ns
VnenrsT)'? | NRST Input not filtered pulse Vpp > 2.7V 300 - - ns
TnrsT out | Generated reset pulse duration Internal Reset source 20 - - us

1. The pull-up is designed with a true resistance in series with a switchable PMOS. This PMOS contribution to the series
resistance must be minimum (~10% order).

2. Guaranteed by design.

Figure 37. Recommended NRST pin protection

VDD
External
reset circuit (1)
e T NRST() RPU Internal Reset
K ‘ Fiter |——%
$T
S = K STM32F
ai14132c

The reset network protects the device against parasitic resets.
The external capacitor must be placed as close as possible to the device.

The user must ensure that the level on the NRST pin can go below the V) (yrsT) max level specified in
Table 59. Otherwise the reset is not taken into account by the device.

3
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Electrical characteristics STM32F427xx STM32F429xx

Figure 38. SPI timing diagram - slave mode and CPHA =0
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Figure 39. SPI timing diagram - slave mode and CPHA =1
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Electrical characteristics STM32F427xx STM32F429xx

SAIl characteristics

Unless otherwise specified, the parameters given in Table 64 for SAl are derived from tests
performed under the ambient temperature, fpc| kx frequency and VDD supply voltage
conditions summarized in Table 17, with the following configuration:

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

Refer to Section 6.3.17: /O port characteristics for more details on the input/output alternate
function characteristics (SCK,SD,WS).

Table 64. SAl characteristics("

Symbol Parameter Conditions Min Max Unit
facKL SAI Main clock output . 256 x 8K | 256xFs?) MHz
Master data: 32 bits - 64xFs
Fsck SAI clock frequency S p 325 SaxE MHz
ave data: its - xFs
Dsck SAl clock frequency duty Slave receiver 30 70 %
cycle
ty(Fs) FS valid time Master mode 8 22
tsu(Fs) FS setup time Slave mode 2 -
Master mode 8 -
th(FS) FS hold time Slave mode 0
tsusb MR Master receiver 5 -
su(SD_MR) Data input setup time
tsu(sb_sRr) Slave receiver 3 -
th(sb MR Master receiver 0 - ns
(SD_MR) Data input hold time
th(sp_sR) Slave receiver 0 -
tv(SD_ST) Slave transmitter (after enable ) 22
t edge)
h(SD_ST) Data output valid time
¢ Master transmitter (after enable 20
v(SD_MT) edge) -
. Master transmitter (after enable
thsp_mT) Data output hold time edge)( 8 -

1. Guaranteed by characterization results.

2. 256xFs maximum corresponds to 45 MHz (APB2 xaximum frequency)

148/238
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STM32F427xx STM32F429xx

Electrical characteristics

3

Table 97. Synchronous non-multiplexed PSRAM write timings“xz) (continued)

Symbol Parameter Min Max Unit
tyicLkn-alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) 0 - ns
tycLke-nweL) | FMC_CLK low to FMC_NWE low - 0 ns
tycLkH-nweH) | FMC_CLK high to FMC_NWE high Thelk—0.5 - ns
ty(cLkL-Datay | FMC_D[15:0] valid data after FMC_CLK low - 25 ns
tycLknsLL) | FMC_CLK low to FMC_NBL low 0 - ns
tycLkn-NBLH) | FMC_CLK high to FMC_NBL high Thek—0.5 - ns
tsu(NwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 4
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 0

1.

C_ = 30 pF.

2. Guaranteed by characterization results.

PC Card/CompactFlash controller waveforms and timings

Figure 63 through Figure 68 represent synchronous waveforms, and Table 98 and Table 99
provide the corresponding timings. The results shown in this table are obtained with the
following FMC configuration:

COM.FMC_SetupTime = 0x04;
COM.FMC_WaitSetupTime = 0x07;
COM.FMC_HoldSetupTime = 0x04;
COM.FMC_HiZSetupTime = 0x00;
ATT.FMC_SetupTime = 0x04;
ATT.FMC_WaitSetupTime = 0x07;
ATT.FMC_HoldSetupTime = 0x04;
ATT.FMC_HiZSetupTime = 0x00;
I0.FMC_SetupTime = 0x04;
I0.FMC_WaitSetupTime = 0x07;
I0.FMC_HoldSetupTime = 0x04;
I0.FMC_HiZSetupTime = 0x00;
TCLRSetupTime = 0;
TARSetupTime = 0.

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

DocID024030 Rev 9
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STM32F427xx STM32F429xx

Electrical characteristics

Figure 68. PC Card/CompactFlash controller waveforms for I/0O space write access
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Table 98. Switching characteristics for PC Card/CF read and write cycles

in attribute/common space(1(2

Symbol Parameter Min Max Unit
ty(NCEx-A) FMC_Ncex low to FMC_Ay valid - 0 ns
th(NCEx_Al) FMC_NCEX high to FMC_Ax invalid 0 - ns

t4(NREG-NCEX) FMC_NCEXx low to FMC_NREG valid - 1 ns
thnceEx-NREg) | FMC_NCEX high to FMC_NREG invalid Thek — 2 - ns
t4(NCEX-NWE) FMC_NCEXx low to FMC_NWE low - 5Thek ns
tw(NWE) FMC_NWE low width 8Thek — 0.5 | 8T kt0.5 | ns
ta(NWE_NCEx) FMC_NWE high to FMC_NCEX high 5Theok 1 - ns
tv(NWE-D) FMC_NWE low to FMC_D[15:0] valid - 0 ns
th(NWE-D) FMC_NWE high to FMC_D[15:0] invalid 9Thck — 0.5 - ns
tyD-NWE) FMC_DI[15:0] valid before FMC_NWE high 13Thek — 3 ns
td(NCEX-NOE) FMC_NCEX low to FMC_NOE low - 5TheLk ns
tw(NOE) FMC_NOE low width 8 Thok — 0.5 | 8 T kt0.5 | ns
t4(NOE_NCEx) FMC_NOE high to FMC_NCEXx high 5Thok — 1 - ns
tsu (D-NOE) FMC_DI[15:0] valid data before FMC_NOE high THeLk - ns
th(NOE-D) FMC_NOE high to FMC_DI[15:0] invalid 0 - ns
1. C_=30pF.
2. Guaranteed by characterization results.
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Electrical characteristics STM32F427xx STM32F429xx

Table 99. Switching characteristics for PC Card/CF read and write cycles
in 1/0 space("(?

Symbol Parameter Min Max Unit

tw(NIOWR) FMC_NIOWR low width 8Thcik — 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 Tholk — 2 - ns
td(NCE4_1-NIOWR) | FMC_NCE4_1 low to FMC_NIOWR valid - 5Thelk ns
th(NCEx-NIOWR) | FMC_NCEXx high to FMC_NIOWR invalid 5Thelk - ns
td(NIORD-NCEx) |FMC_NCEXx low to FMC_NIORD valid - 5TheLk ns
th(NCEx-NIORD) | FMC_NCEXx high to FMC_NIORD) valid 6THcLkt2 - ns
tw(NIORD) FMC_NIORD low width 8Thcik — 0.5 | 8ThcLkt0.5 ns
tsu(D-NIORD) FMC_DI[15:0] valid before FMC_NIORD high Thelk - ns
td(NIORD-D) FMC_DI[15:0] valid after FMC_NIORD high 0 - ns

1. C_=30pF.

2. Guaranteed by characterization results.

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:

e COM.FMC_SetupTime = 0x01;

e COM.FMC_WaitSetupTime = 0x03;

e COM.FMC_HoldSetupTime = 0x02;

e COM.FMC_HiZSetupTime = 0x01;

e ATT.FMC_SetupTime = 0x01;

e ATT.FMC_WaitSetupTime = 0x03;

e ATT.FMC_HoldSetupTime = 0x02;

e ATT.FMC_HiZSetupTime = 0x01;

e Bank =FMC_Bank_ NAND;

e  MemoryDataWidth = FMC_MemoryDataWidth_16b;
e ECC=FMC_ECC_Enable;

e ECCPageSize = FMC_ECCPageSize_512Bytes;
e TCLRSetupTime =0;

e TARSetupTime = 0.

In all timing tables, the Ty is the HCLK clock period.
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Electrical characteristics STM32F427xx STM32F429xx

Table 104. SDRAM write timings(1)(2)

Symbol Parameter Min Max Unit
tw(spcLk) FMC_SDCLK period 2Tholk - 0.5 2ThoLkt0.5
tySDCLKL Data) Data output valid time - 35
th(SDCLKL Data) Data output hold time 0 j
ty(SDCLKL_Add) Address valid time - 15
t4(SDCLKL_SDNWE) SDNWE valid time - 1
th(SDCLKL_SDNWE) SDNWE hold time 0 R
ty(sDCLKL_ SDNE) Chip select valid time - 0.5 i,
th(SDCLKL-_SDNE) Chip select hold time 0 -
t4(SDCLKL_SDNRAS) SDNRAS valid time - 2
th(SDCLKL_SDNRAS) SDNRAS hold time 0 _
tysbcLKL_spNcas) SDNCAS valid time - 05
ty(SDCLKL_SDNCAS) SDNCAS hold time 0 .
ty(sDCLKL NBL) NBL valid time - 05
th(spcLKL_NBL) NBLoutput time 0 -

1. CL =30 pF on data and address lines. CL=15pF on FMC_SDCLK.

2. Guaranteed by characterization results.

Table 105. LPSDR SDRAM write timings(1?

Symbol Parameter Min Max Unit
tw(sbcLk) FMC_SDCLK period 2Tholk = 0.5 | 2Theik*0.5
td(SDCLKL _Data) Data output valid time - 5
th(SDCLKL Data) Data output hold time 2 -
ty(sDCLKL_Add) Address valid time - 238
t4(SDCLKL-SDNWE) SDNWE valid time - 2
th(SDCLKL-SDNWE) SDNWE hold time 1 -
t4(SDCLKL- SDNE) Chip select valid time - 15
th(SDCLKL- SDNE) Chip select hold time 1 . ns
t4(SDCLKL-SDNRAS) SDNRAS valid time - 15
th(SDCLKL-SDNRAS) SDNRAS hold time 1.5 -
t4(SDCLKL-SDNCAS) SDNCAS valid time - 15
t4(sDCLKL-SDNCAS) SDNCAS hold time 1.5 -
t4(SDCLKL_NBL) NBL valid time - 15
th(SDCLKL-NBL) NBL output time 15 .
CL = 10 pF.

2. Guaranteed by characterization results.

3
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Table 111. WLCSP143 - 143-ball, 4.521x 5.547 mm, 0.4 mm pitch wafer level chip scale
package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A 0.525 0.555 0.585 0.0207 0.0219 0.0230
A1 0.155 0.175 0.195 - 0.0069 -
A2 - 0.380 - - 0.0150 -

A3®) - 0.025 - - 0.0010 -
b®) 0.220 0.250 0.280 0.0087 0.0098 0.0110

D 4.486 4.521 4.556 0.1766 0.1780 0.1794

E 5.512 5.547 5.582 0.2170 0.2184 0.2198

e - 0.400 - - 0.0157 -
el - 4.000 - - 0.1575 -
e2 - 4.800 - - 0.1890 -

F - 0.2605 - - 0.0103 -

G - 0.3735 - - 0.0147 -
aaa - - 0.100 - - 0.0039
bbb - - 0.100 - - 0.0039
cce - - 0.100 - - 0.0039
ddd - - 0.050 - - 0.0020
eee - - 0.050 - - 0.0020

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

2. Back side coating.

3. Dimension is measured at the maximum bump diameter parallel to primary datum Z.

Figure 84. WLCSP143 - 143-ball, 4.521x 5.547 mm, 0.4 mm pitch wafer level chip scale
recommended footprint

Dpad

Dsm

MS18965V2
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Package information

1.7

3

UFBGA176+25 package information

Figure 98. UFBGA176+25 - ball 10 x 10 mm, 0.65 mm pitch ultra thin fine pitch

ball grid array package outline
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1. Drawing is not to scale.
Table 118. UFBGA176+25 - ball, 10 x 10 mm, 0.65 mm pitch,
ultra fine pitch ball grid array package mechanical data
millimeters inches(")
Symbol
Min. Typ. Max. Min. Typ. Max.
A - - 0.600 - - 0.0236
A1 - - 0.110 - - 0.0043
A2 - 0.130 - - 0.0051 -
A3 - 0.450 - - 0.0177 -
A4 - 0.320 - - 0.0126 -
0.240 0.290 0.340 0.0094 0.0114 0.0134
D 9.850 10.000 10.150 0.3878 0.3937 0.3996
D1 - 9.100 - - 0.3583 -
E 9.850 10.000 10.150 0.3878 0.3937 0.3996
E1 - 9.100 - - 0.3583 -
e - 0.650 - - 0.0256 -
z - 0.450 - - 0.0177 -
ddd - - 0.080 - - 0.0031
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Part numbering
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3

Part numbering

Table 122. Ordering information scheme

Example:

Device family

STM32

STM32 = ARM-based 32-bit microcontroller

Product type

F

F = general-purpose

Device subfamily

429 V

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

| =176 pins

B = 208 pins

N =216 pins

Flash memory size

E = 512 Kbytes of Flash memory
G = 1024 Kbytes of Flash memory
| = 2048 Kbytes of Flash memory

Package

T

T =LQFP
H = BGA
Y = WLCSP

Temperature range

6 xxx

6 = Industrial temperature range, —40 to 85 °C.
7 = Industrial temperature range, —40 to 105 °C.

Options

XXX = programmed parts
TR = tape and reel

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.
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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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Application block diagrams STM32F427xx STM32F429xx

B.3 Ethernet interface solutions
Figure 107. MIl mode using a 25 MHz crystal
STM32
MII_TX_CLK
MCU < == [\
Ethernet MIL_TX_EN ) Ethernet
MAC 10/100 MIl_TXD[3:0] PHY 10/100
MII_CRS MIl
MIl_COL =15 pins
1
HCLK(h—» . |mi_Rx_cik MIl + MDC
_ [MI_RXD[3:0] =17 pins
. IEEE1588 PTP MII_RX_DV
Timer MII_RX_ER
{n.put = “ |/
rigger|Timestam
TIM2} ¢ comparatgr mglé) > )
PPS_OUT(2)
XTAL —| HCLK
— 0SG
25 |V|HZ_|_ . Mcoi/Mmco2 |PHY_CLK 25 MHZ‘ XT1
MS19968V1
1. fhcLk must be greater than 25 MHz.
2. Pulse per second when using IEEE1588 PTP optional signal.
Figure 108. RMII with a 50 MHz oscillator
TM32
S 8 Ethernet
PHY 10/100
MCU RMII_TX_EN
Ethernet
W RMII_RXD[1:0 RMII
HCLK(1)— 1. =7 pins
< RMII_CRX_DV RMII + MDC
RMII_REF_CLK =9 pins
IEEE1588 PTP B
Tim(—i\r MDIO >
inpu
; - MDC
trigger|Timestam
TIM2L ¢ comparatgr /
< /20r/20 |g
2.5 or 25 MHz synchronous| 50 MHz
0OSsC o PLL HCLK
50 MHz
PHY_CLK 150 MHz| XT1 50 MHz
MS19969V1

1. fycLk must be greater than 25 MHz.
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