STMicroelectronics - STM32F429IGH6 Datasheet

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"

Details

Product Status Active
Core Processor ARM® Cortex®-M4
Core Size 32-Bit Single-Core
Speed 180MHz

Connectivity CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, SPI, UART/USART, USB OTG

Peripherals Brown-out Detect/Reset, DMA, I2S, LCD, POR, PWM, WDT
Number of I/O 140

Program Memory Size 1MB (1M x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 256K x 8

Voltage - Supply (Vcc/vdd) 1.8V ~ 3.6V

Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

A/D 24x12b; D/A 2x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
201-UFBGA
176+25UFBGA (10x10)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f429igh6

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/stm32f429igh6-4393111
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

Contents STM32F427xx STM32F429xx
6.3.30 RTCcharacteristics . ........ ... ... .. . 196

7 Package information ............... ... i i i i, 197
7.1 LQFP100 package information . .. ........... ... ... .. ... ...... 197

7.2 WLCSP143 package information .. .......... ... .. ... ... ... ... 201

7.3 LQFP144 package information . . ............ ... ... ... .. . ... 204

7.4 LQFP176 package information . . ............ ... ... ... .. ... .. 208

7.5 LQFP208 package information . ............... .. ... ... . ...... 212

7.6 UFBGA169 package information . ................... ... ....... 216

7.7 UFBGA176+25 package information . .......................... 219

7.8 TFBGA216 package information . ............... .. ... ... ..... 222

7.9 Thermal characteristics . ........ ... .. ... .. .. .. 224

8 Partnumbering .......... ...ttt ittt 225
Appendix A Recommendations when using internal reset OFF ........... 226
A1 Operatingconditions . . . ........ ... ... ... .. . . . 226
Appendix B Application blockdiagrams ...................... ... ..., 227
B.1 USB OTG full speed (FS) interface solutions . .. .................. 227

B.2 USB OTG high speed (HS) interface solutions . . . ... .............. 229

B.3 Ethernetinterface solutions. . . ... ... .. ... .. 230

9 Revision history ............ . i 232
6/238 DoclD024030 Rev 9 Kys




List of tables STM32F427xx STM32F429xx

Table 44.
Table 45.
Table 46.
Table 47.
Table 48.
Table 49.
Table 50.
Table 51.
Table 52.
Table 53.
Table 54.
Table 55.
Table 56.
Table 57.
Table 58.
Table 59.
Table 60.
Table 61.
Table 62.
Table 63.
Table 64.
Table 65.
Table 66.
Table 67.
Table 68.
Table 69.
Table 70.
Table 71.
Table 72.
Table 73.
Table 74.
Table 75.
Table 76.
Table 77.
Table 78.
Table 79.
Table 80.
Table 81.
Table 82.
Table 83.
Table 84.
Table 85.
Table 86.

Table 87.

Table 88.
Table 89.

Table 90.
Table 91.
Table 92.

8/238

PLLI2S (audio PLL) characteristics . ......... ... . . i 124
PLLISAI (audio and LCD-TFT PLL) characteristics .. .......... ... . ... ... .... 125
SSCG parameters constraint . .. ... ... ... 126
Flash memory characteristics. . . . ... .. 128
Flash memory programming. . . ... ..ottt 128
Flash memory programming with Vpp 129
Flash memory endurance and dataretention. .. ....... .. ... .. ... ... .. ... .... 130
EMS characteristics . .. ... . e 130
EMI characteristics . . . .. ... e 131
ESD absolute maximum ratings . . . .. ... 132
Electrical sensitivities . . .. ... 132
I/O current injection susceptibility . . .. .. ... 133
I/O static characteristics . . . ... ... 134
Output voltage characteristics .. ... .. 137
/O AC characteristiCs . . . . . ... 138
NRST pin characteristics . .......... .. . . 140
TIMX characteristics . . .. ... 141
I2C analog filter characteristics. . . ... . . 142
SPIl dynamic characteristics . . .. ... . e 142
1°s dynamic characteristics .. ........ .. . . . 145
SAl characteristiCs . . ... .. e 147
USB OTG full speed startuptime . . . . ... .. ... 149
USB OTG full speed DC electrical characteristics .. ............................ 149
USB OTG full speed electrical characteristics .. ........... ... ... ... ......... 150
USB HS DC electrical characteristics. . . .. ... . 150
USB HS clock timing parameters . . . ... 151
Dynamic characteristics: USB ULPI . . ... ... . . 152
Dynamics characteristics: Ethernet MAC signals for SMI. . .......... ... .. ... . .... 153
Dynamics characteristics: Ethernet MAC signals forRMII . . ... ......... ... .. ... 154
Dynamics characteristics: Ethernet MAC signals for MIl . ......... ... .. ... . .... 155
ADC characteristics . .. .. ... e 156
ADC staticaccuracy atfapc =18 MHz. . ......... ... ... . 157
ADC staticaccuracy atfapc =30MHz. . ......... ... ... 158
ADC static accuracy atfapc =36 MHz. . ......... ... ... 158
ADC dynamic accuracy at fapc = 18 MHz - limited test conditions ... .............. 158
ADC dynamic accuracy at fapc = 36 MHz - limited test conditions ... .............. 158
Temperature sensor characteristics . . . ....... ... ... ... . .. . . ... 162
Temperature sensor calibrationvalues. . .......... ... .. ... . . . . . . . . . . .. 162
VgaT monitoring characteristics .. ............ .. ... .. .. L 163
internal reference voltage . . ... . . 163
Internal reference voltage calibrationvalues .. ........ ... ... .. ... ... ... .. ... 163
DAC characteristiCs . . ... .. e 164
Asynchronous non-multiplexed SRAM/PSRAM/NOR -

read timiNgs . ... 168
Asynchronous non-multiplexed SRAM/PSRAM/NOR read -

NWAIT timings . . ..o 169
Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings . . . .............. 170
Asynchronous non-multiplexed SRAM/PSRAM/NOR write -

NWAIT timings . . ..o o e 171
Asynchronous multiplexed PSRAM/NOR read timings. .. ........... ... .. ... .... 172
Asynchronous multiplexed PSRAM/NOR read-NWAIT timings . . .................. 172
Asynchronous multiplexed PSRAM/NOR write timings . . ......... ... .. ... ..... 173

DocID024030 Rev 9 ‘Yl




Functional overview STM32F427xx STM32F429xx

3

3.1

Note:

3.2

3.3

20/238

Functional overview

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

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.

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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reached, the option byte loading process starts, either to confirm or modify default BOR
thresholds, or to disable BOR permanently. Three BOR thresholds are available through
option bytes. The device remains in reset mode when Vpp is below a specified threshold,
VpoRr/PDR ©OF Veor, Without the need for an external reset circuit.

The device also features an embedded programmable voltage detector (PVD) that monitors
the Vpp/Vppa power supply and compares it to the Vpyp threshold. An interrupt can be
generated when Vpp/Vppa drops below the Vpyp threshold and/or when Vpp/Vppa is
higher than the Vpyp threshold. The interrupt service routine can then generate a warning
message and/or put the MCU into a safe state. The PVD is enabled by software.

Internal reset OFF

This feature is available only on packages featuring the PDR_ON pin. The internal power-on
reset (POR) / power-down reset (PDR) circuitry is disabled through the PDR_ON pin.

An external power supply supervisor should monitor Vpp and should maintain the device in
reset mode as long as Vpp is below a specified threshold. PDR_ON should be connected to
this external power supply supervisor. Refer to Figure 6: Power supply supervisor
interconnection with internal reset OFF.

Figure 6. Power supply supervisor interconnection with internal reset OFF

VDD
| External Vpp power supply supervisor
Ext. reset controller active when
Vpp < 1.7V
0
PDR_ON Aoplicat ;
pplication rese
NRST [} signal (optional)
—— 1 Vo
MS31383V3

The Vpp specified threshold, below which the device must be maintained under reset, is
1.7 V (see Figure 7).

A comprehensive set of power-saving mode allows to design low-power applications.

When the internal reset is OFF, the following integrated features are no more supported:
e The integrated power-on reset (POR) / power-down reset (PDR) circuitry is disabled
e  The brownout reset (BOR) circuitry must be disabled

e The embedded programmable voltage detector (PVD) is disabled

e Vgt functionality is no more available and Vgat pin should be connected to Vpp.

All packages, except for the LQFP100, allow to disable the internal reset through the
PDR_ON signal.
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Figure 18. STM32F42x TFBGA216 ballout
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1. The above figure shows the package top view.
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Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)

Pin number
o
Pin name g | 2
(o2} o (3] o o [¢] N o
ﬂ' -

§ I s = E E § o | (function after 2 § % Alternate functions lf\ddltl_onal

a el < S |la|l%|a|g reset)(!) £l @ |2 unctions

L | Q|9 | L | O & o

g|og| @ | @ |g|8|c|@ =

4 | a L = 2|5 |- = -

49 | 71 | N9 | M10| 81 | N2 | 92 | L11 Veap 1 S| - |- - -

- - - - - | H2 |93 | K9 Vgs S| - |- - -

50 | 72 | F8 | N10| 82 | J6 | 94 | L10 Vbb S| - |- - -
- - - - - - | 95| M14 PJ5 /0| - | - | LCD_R6, EVENTOUT -
12C2_SMBA,
SPI5_SCK,
TIM12_CHT1,
- - | N10 | M11 | 83 - |96 | P13 PH6 I/O| FT | - ETH._MIi_ RXD2, -
FMC_SDNE1,
DCMI_D8, EVENTOUT
I2C3_SCL,SPI5_MISO,
ETH_MII_RXD3,

- - |M10| N12 | 84 - | 97 | N13 PH7 I/O| FT | - FMC_SDCKET, -
DCMI_D9, EVENTOUT
12C3_SDA, FMC_D16,

- - | L10 | M12 | 85 - |98 | P14 PH8 /O | FT | - DCMI_HSYNC, -
LCD_R2, EVENTOUT

[2C3_SMBA,
TIM12_CH2,

- - | K10 | M13 | 86 - 199 | N14 PH9 I/O| FT | - EMC_D17, DCMI_DO, -
LCD_R3, EVENTOUT
TIM5_CH1, FMC_D18,

- - N11 | L13 | 87 - 100 | P15 PH10 /1O | FT | - DCMI_D1, LCD_R4, -

EVENTOUT
TIM5_CH2, FMC_D19,
- - |M11| L12 | 88 - |[101| N15 PH11 IIO| FT | - DCMI_D2, LCD_RS, -
EVENTOUT
TIM5_CH3, FMC_D20,
- - | L11| K12 | 89 - [102| M15 PH12 I/O| FT | - DCMI_D3, LCD_RS, -
EVENTOUT
- - E7 | H12 | 90 - - | K10 Vss S| - |- - -
- - H8 | J12 | 91 - 103 ] K11 Vbp S| - |- - -
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Table 10. STM32F427xx and STM32F429xx pin and ball definitions (continued)

Pin number
o
ol< | 8|9 |0 |Q|w| e | Pinname | 8 gy Additional
e |3 | = = | 5| T | N | (functionafter | & | 2 % Alternate functions -
2l | < < | g |2 |8 < 1) £l v |2 functions
i o o Ll | & o reset) g | o
g|og| @ | @ |g|8|c|@ 2
- | S S | ; | i -
B3 JTDO/TRACESWO,
89 |133| B6 | A10 |161| B7 [192| A10 | (JTDO/TRACE |10 | FT | - T'S"Q,%CSHC?}’(/S';%—SC%K’ ]
SWO) EVENTOUT
NJTRST, TIM3_CH,
PB4 SPI1_MISO,
90 | 134 | A6 | A9 [162| C7 [193| A9 utrsT) | VO FT |- SPI3_MISO, .
( ) 12S3ext_SD,
EVENTOUT
TIM3_CH2,
12C1_SMBA,
SPI1_MOSI,
SPI3_MOSI/12S3_SD,
91 |135| D5 | A6 [163| C8 |194| A8 PB5 o | FT | - OTGCQSZUT;([ D7 -
ETH_PPS_OUT,
FMC_SDCKE1,
DCMI_D10,
EVENTOUT
TIM4_CHA1, 12C1_SCL,
USART1_TX,
92 |136| C5 | B6 |164| A8 |195| B6 PB6 o | FT | - CAN2_TX, -
FMC_SDNET,
DCMI_D5, EVENTOUT
TIM4_CH2, 12C1_SDA,
93 |137| B5 | B5 |165| B8 |196| B5 PB7 o | FT | - USADRg;A—lR\)/('S'\:('\K:g—NL' -
EVENTOUT
94 |138| A5 | D6 |166| C9 |197| E6 BOOTO I | B |- Vpp
TIM4_CH3,
TIM10_CH1,
95 |139| D4 | A5 [167| A9 |198| A7 PB8 o | FT | - 'Zcéfﬁclbl’ncﬁ%g'?x‘ -
SDIO_D4, DCMI_D8,
LCD_B6, EVENTOUT
68/238 DocID024030 Rev 9 ‘Yl




8€C/E8

6 A9Y 0€0tcodalood

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

AFO | AF1 AF2 AF3 | AFa | AF5 | AFe AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 | AF15
et SYS | TIM12 | TIM3/4/5 T:'g'ﬁqgl '22‘1:;’ 2;2,15’,26’ 3:5’13’ USSEE'II'H u%%ggg nﬁ??ﬁ'zz/u O/{)?é{S ETH fg"%g";g pcMi | LcD | sys
23 18 /LCD FS -

PI7 | - ; ; W - ; ; ; ; ; ; ; Fmc_p29 | DU | Lcp e | EYEN
PO | - - ; ; ; - ; ; ; CAN1_RX ; ; FMC_D30 ; venic | 5ok
o T [ e e
[ | | | e - | e
Pz | - - - - - - - - - - . - . . HLSCYDN_C %Eﬁ
7 U I N R I R S e R
T e
PI15 - - - - - - - - - - - - - - LCD_RO -'%'LE#
PJO - - - - - - - - - - - - - - LCD_R1 %E#
Pt | - - . - - - - - - - - - - - |eore | SN
PJ2 - - - - - - - - - - - - - - LCD_R3 Egﬁﬁ
P3| - - - - - - - - - - - - - - | Lcora| EXEN

Port J
PJ4 - - - - - - - - - - - - - - LCD_R5 %Fﬁ
PJ5 - - - - - - - - - - - - - - LCD_R6 -'%'LE#
PJ6 - - - - - - - - - - - - - - LCD_R7 %Eﬁ
PJ7 - - - - - - - - - - - - - - LCD_GO Egﬁﬁ

uonduosap uid pue sinould
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6.1.7

6.2
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Current consumption measurement

Figure 23. Current consumption measurement scheme
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Absolute maximum ratings

Stresses above the absolute maximum ratings listed in Table 14: Voltage characteristics,
Table 15: Current characteristics, and Table 16: Thermal characteristics may cause
permanent damage to the device. These are stress ratings only and functional operation of
the device at these conditions is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

Device mission profile (application conditions) is compliant with JEDEC JESD47
Qualification Standard, extended mission profiles are available on demand.

Table 14. Voltage characteristics

Symbol Ratings Min Max Unit
Vpo-Vss \E/)étz_li_r;al)main supply voltage (including Vppa, Vpp and ~03 4.0
Input voltage on FT pins(z) Vgs - 0.3 | Vpp+4.0
Input voltage on TTa pins Vgs—0.3 4.0 v
Vin Input voltage on any other pin Vgg— 0.3 4.0
Input voltage on BOOTO pin Vss 9.0
|[AVppyl Variations between different Vpp power pins - 50
mV

Vesx Vg Variations between all the different ground pins ) 50
SSX7USS!including Vrgr.

see Section 6.3.15:
Absolute maximum
ratings (electrical
sensitivity)

Vespewm) | Electrostatic discharge voltage (human body model)

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. V)y maximum value must always be respected. Refer to Table 15 for the values of the maximum allowed
injected current.
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Electrical characteristics

Table 72 gives the list of Ethernet MAC signals for the RMII and Figure 48 shows the
corresponding timing diagram.

Figure 48. Ethernet RMII timing diagram

RMII_REF_CLK
t4(TXEN)
“—t4(TxD)
RMII_TX_EN
RMII_TXD[1:0] ><
tsu(RXD) tin(RXD)
tsu(CRS) tin(CRS)
RMII_RXD[1:0]
RMII_CRS_DV

ai15667b

Table 72. Dynamics characteristics: Ethernet MAC signals for RMII(")

Symbol Parameter Condition Min Typ Max Unit
tsurxp) | Receive data setup time 1.5 - -
t Receive data hold time 0 - -
h(RXD) 171V < Vpp <36 V
tsucrs) | Carrier sense setup time 1 - -
tincrs) | Carrier sense hold time 1 - -
ns
t Transmit enable valid delay 27V<Vpp<3.6V 8 10.5 12
(TXEN) " time 171V < Vpp <36 V 8 10.5 14
27V<Vpp<36V 8 11 12.5
tyrxp) | Transmit data valid delay time
1.71V<Vpp<3.6V 8 1 14.5
1. Guaranteed by characterization results.
Table 73 gives the list of Ethernet MAC signals for MIl and Figure 48 shows the
corresponding timing diagram.
1S7 DoclD024030 Rev 9 155/238
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General PCB design guidelines

Power supply decoupling should be performed as shown in Figure 52 or Figure 53,
depending on whether Vrgg+ is connected to Vppa or not. The 10 nF capacitors should be
ceramic (good quality). They should be placed them as close as possible to the chip.

Figure 52. Power supply and reference decoupling (Vgrgg+ not connected to Vppa)

STM32F

® ; [:l Vrer+ (!
1
1
1
1
1
1
1
1
—— 1
1TuF//10nF 1
1

—.—[:l VDDA
1uF//10nF _
@ @ [:l Vssa/Vrer+
ai17535b

1. Vger+ and Vgeg_ inputs are both available on UFBGA176. Vggg. is also available on LQFP100, LQFP 144,
and LQFP176. When Vreg. and Vggg_ are not available, they are internally connected to Vppa and Vgga.

3
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6.3.23 Vgar monitoring characteristics

Table 82. Vgar monitoring characteristics

Symbol Parameter Min Typ Max Unit
R Resistor bridge for Vgat - 50 - KQ
Q Ratio on Vgar measurement - 4 -
Er(") Erroron Q -1 - +1 %
Ts_vbat(z)(z) ?E;q(\)/ ZaCTS:ZSytime when reading the Vgat 5 i i us

1. Guaranteed by design.

2. Shortest sampling time can be determined in the application by multiple iterations.

6.3.24 Reference voltage

The parameters given in Table 83 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 17.

Table 83. internal reference voltage

Symbol Parameter Conditions Min | Typ | Max Unit
VreginT | Internal reference voltage —40°C<Tp<+105°C | 118 | 1.21 | 1.24 \Y
Ts vreﬁnt(1) ADC sampling time when reading the 10 ) ) us
— internal reference voltage
VRERINT_S(Z) igtr;]a;)r;ar;rtifrznra;r?gevoltage spread over the Vpp = 3V + 10mV ) 3 5 mv
Teoeft?) | Temperature coefficient - 30 50 |ppm/°C
tstar7'? | Startup time - 6 10 us

1. Shortest sampling time can be determined in the application by multiple iterations.
2. Guaranteed by design, not tested in production

Table 84. Internal reference voltage calibration values

Symbol Parameter Memory address

VRreriN_caL | Raw data acquired at temperature of 30 °C yppp = 3.3 V Ox1FFF 7A2A - Ox1FFF 7A2B

3
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Figure 55. Asynchronous non-multiplexed SRAM/PSRAM/NOR read waveforms

FMC_NE

FMC_NOE

FMC_NWE

FMC_A[25:0]

FMC_NBL[1:0]

FMC_D[15:0]

FMC_NADV (1)

FMC_NWAIT

tw(NE)

_\ /_

\

tv(NOENE)-{i tw(NOE) »a»-th(NE_NOE)
,_
/

/

—

> tyA_NE) th(a_NOE) T
Address

»T ty(BL_NE) thBL_NOE)

A

—
—

l&———tsu(Data_NOE)

th(Data_NE)

le——tsy(Data_NE) ——t

> th(Data_NOE)

Data

g
N

ty(NADV_NE)

tw(NADV)

tsu(NWAIT_NE) ———p}

l—th(NE_NWAIT) —

MS32753V1

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

Table 86. Asynchronous non-multiplexed SRAM/PSRAM/NOR -

read timings(1(2)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 2THelk = 0.5 | 2 Ty kt0.5 | ns
ty(NOE_NE) FMC_NEx low to FMC_NOE low 0 1 ns
tw(NOE) FMC_NOE low time 2THeLK 2Thok+ 0.5 | ns
th(NE_NOE) FMC_NOE high to FMC_NE high hold time 0 - ns
ty(a_NE) FMC_NEx low to FMC_A valid - 2 ns
th(A_NOE) Address hold time after FMC_NOE high 0 - ns
tV(BL_NE) FMC_NEx low to FMC_BL valid - 2 ns
th(BL_NOE) FMC_BL hold time after FMC_NOE high 0 - ns
tsupata_NE) Data to FMC_NEXx high setup time Thelk + 2.5 - ns
tsu(pata_NoE) | Data to FMC_NOEX high setup time Thelk 2 - ns
m DocID024030 Rev 9 169/238
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Figure 74. SDRAM write access waveforms
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7.3 LQFP144 package information

Figure 86. LQFP144-144-pin, 20 x 20 mm low-profile quad flat package outline
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1. Drawing is not to scale.
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Figure 87. LQPF144- 144-pin,20 x 20 mm low-profile quad flat package
recommended footprint
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Device marking for UFBGA176+25

The following figure gives an example of topside marking orientation versus ball A1 identifier
location.

Other optional marking or inset/upset marks, which depends assembly location, are not
indicated below.

Figure 100. UFBGA176+25 marking example (package top view)

Revision code

K

STM32F4=29

Product identification”

N4

ITHBU

Date code = year + week

Y Ww

Ball 1

.‘/indentifier m Q

MS34772V2

1. Parts marked as “ES”, “E” or accompanied by an Engineering Sample notification letter, are not yet
qualified and therefore not yet ready to be used in production and any consequences deriving from such
usage will not be at ST charge. In no event, ST will be liable for any customer usage of these engineering
samples in production. ST Quality has to be contacted prior to any decision to use these Engineering
Samples to run qualification activity.

3

DocID024030 Rev 9 221/238




STM32F427xx STM32F429xx Application block diagrams

Appendix B  Application block diagrams

B.1 USB OTG full speed (FS) interface solutions

Figure 103. USB controller configured as peripheral-only and used
in Full speed mode

Voo
5V to Vpp
Volatge regulator (1)
STM32F4xx
VBUS 5
°
@
//PB14 ™ &
PA11 S
J__ OSC_IN bP ;
PA12/PB15 |« s
o 7]
[_Josc_our L—VSS 2
! n
-
MS19000V5

External voltage regulator only needed when building a Vgg powered device.

2. 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.

Figure 104. USB controller configured as host-only and used in full speed mode
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1. The current limiter is required only if the application has to support a Vgyg powered device. A basic power
switch can be used if 5 V are available on the application board.

2. 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.
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Revision history

Table 124. Document revision history

Date

Revision

Changes

24-Jan-2014

Added STM32F429xE part numbers featuring 512 Mbytes of Flash
memory and UFBGA169 package.

Added LPSDR SDRAM.

Changed INTN into INTR in Figure 4: STM32F427xx and
STM32F429xx block diagram.

Added note 4 in Table 2: STM32F427xx and STM32F429xx features
and peripheral counts.

Updated Section 3.15: Boot modes.

Updated for PA4 and PAS5 in Table 10: STM32F427xx and
STM32F429xx pin and ball definitions.

Added V for BOOTO pins in Table 14: Voltage characteristics.

Updated Note 6., added Note 7.,and updated maximum Vy for B pins
in Table 17: General operating conditions.

Updated maximum Flash memory access frequency with wait states
for Vpp =1.8 to 2.1 V in Table 18: Limitations depending on the
operating power supply range.

Updated 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 and Table 25: Typical
and maximum current consumption in Run mode, code with data
processing running from Flash memory (ART accelerator disabled).

Updated Table 30: Typical current consumption in Run mode, code
with data processing running from Flash memory or RAM, regulator
ON (ART accelerator enabled except prefetch), VDD=1.7 V, Table 31:
Typical current consumption in Run mode, code with data processing
running from Flash memory, requlator OFF (ART accelerator enabled
except prefetch), and Table 32: Typical current consumption in Sleep
mode, regulator ON, VDD=1.7 V.

Updated Table 57: Output voltage characteristics.

Updated Table 58: I/0O AC characteristics. Added Figure 35.

Updated th(SDA)! tr(SDA) and tr(SCL) and added tsp in Table 61: I2C
characteristics.

Updated fgck in Table 62: SPI dynamic characteristics.

Updated Table 70: Dynamic characteristics: USB ULPI.

Updated Section 6.3.26: FMC characteristics conditions. Updated
Figure 73: SDRAM read access waveforms (CL = 1) and Figure 74:
SDRAM write access waveforms. Added Table 103: LPSDR SDRAM
read timings and Table 105: LPSDR SDRAM write timings. Updated
Table 102: SDRAM read timings and Table 104: SDRAM write timings
and added note 2.Table 108: Dynamic characteristics: SD / MMC
characteristics.
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Table 124. Document revision history

Date

Revision

Changes

21-Jan-2016

Updated Figure 22: Power supply scheme.

Added tyTxp) values corresponding to 1.71V < Vpp <3.6 Vin
Table 72: Dynamics characteristics: Ethernet MAC signals for RMII.

18-Jul-2016

Updated Figure 1: Compatible board design
STM32F10xx/STM32F2xx/STM32F4xx for LQFP100 package.
Added mission profile compliance with JEDEC JESDA47 in
Section 6.2: Absolute maximum ratings.

Changed Figure 31 HSI deviation versus temperature to ACCHSI
versus temperature.

Updated R pap in Table 85: DAC characteristics.

Added note 2. related to the position of the 0.1 yuF capacitor below
Figure 37: Recommended NRST pin protection.

Updated Figure 40: SPI timing diagram - master mode.

Added reference to optional marking or inset/upset marks in all
package device marking sections. Updated 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).

Updated Figure 98: UFBGA176+25 - ball 10 x 10 mm, 0.65 mm pitch
ultra thin fine pitch ball grid array package outline and Table 118:
UFBGA176+25 - ball, 10 x 10 mm, 0.65 mm pitch, ultra fine pitch ball
grid array package mechanical data.
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