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Description

The STM32F427xx and STM32F429xx devices are based on the high-performance ARM®
Cortex®-M4 32-bit RISC core operating at a frequency of up to 180 MHz. The Cortex-M4
core features a Floating point unit (FPU) single precision which supports all ARM® single-
precision data-processing instructions and data types. It also implements a full set of DSP
instructions and a memory protection unit (MPU) which enhances application security.

The STM32F427xx and STM32F429xx devices incorporate high-speed embedded
memories (Flash memory up to 2 Mbyte, up to 256 kbytes of SRAM), up to 4 Kbytes of
backup SRAM, and an extensive range of enhanced I/Os and peripherals connected to two
APB buses, two AHB buses and a 32-bit multi-AHB bus matrix.

All devices offer three 12-bit ADCs, two DACs, a low-power RTC, twelve general-purpose
16-bit timers including two PWM timers for motor control, two general-purpose 32-bit timers.
They also feature standard and advanced communication interfaces.

e Uptothree I°Cs

e Six SPIs, two I2Ss full duplex. To achieve audio class accuracy, the 12S peripherals can
be clocked via a dedicated internal audio PLL or via an external clock to allow
synchronization.

e  Four USARTSs plus four UARTs

e AnUSB OTG full-speed and a USB OTG high-speed with full-speed capability (with the
ULPI),

e Two CANs

e  One SAl serial audio interface

e An SDIO/MMC interface

e Ethernet and camera interface

e LCD-TFT display controller

e  Chrom-ART Accelerator™,

Advanced peripherals include an SDIO, a flexible memory control (FMC) interface, a

camera interface for CMOS sensors. Refer to Table 2: STM32F427xx and STM32F429xx
features and peripheral counts for the list of peripherals available on each part number.

The STM32F427xx and STM32F429xx devices operates in the —40 to +105 °C temperature
range from a 1.7 to 3.6 V power supply.

The supply voltage can drop to 1.7 V with the use of an external power supply supervisor
(refer to Section 3.17.2: Internal reset OFF). A comprehensive set of power-saving mode
allows the design of low-power applications.

The STM32F427xx and STM32F429xx devices offer devices in 8 packages ranging from
100 pins to 216 pins. The set of included peripherals changes with the device chosen.

3

DocID024030 Rev 9




STM32F427xx STM32F429xx Functional overview

3.42 Embedded Trace Macrocell™

The ARM Embedded Trace Macrocell provides a greater visibility of the instruction and data
flow inside the CPU core by streaming compressed data at a very high rate from the
STM32F42x through a small number of ETM pins to an external hardware trace port
analyzer (TPA) device. The TPA is connected to a host computer using USB, Ethernet, or
any other high-speed channel. Real-time instruction and data flow activity can be recorded
and then formatted for display on the host computer that runs the debugger software. TPA
hardware is commercially available from common development tool vendors.

The Embedded Trace Macrocell operates with third party debugger software tools.

3
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Pinouts and pin description

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

Pin number
o
Pin name g | 2
(o2} o (3] o o [¢] N o
§ § 2 < E S § N (function after 2 § % Alternate functions Addltl_onal
Ll €| < g | & |8 < 1) £l v |2 functions
) O | w8 @ reset) g | o
g|og| @ | @ |g|8|c|@ 2
| - S S | ; - i —
TIM1_ETR,UART7_RXx,
38 | 58 | N7 R8 |68 | L5 | 79 | R8 PE7 I/1O| FT | - FMC_D4, EVENTOUT -
TIM1_CH1N,
39| 59| J8 | P8 | 69 | M5 | 80 | N9 PE8 /0| FT | - | UART7_Tx, FMC_D5, -
EVENTOUT
TIM1_CH1, FMC_D6,
40 | 60 | K8 P9 | 70 | N5 | 81 P9 PE9 /1O | FT | - EVENTOUT -
- 61 J6 M9 | 71 | H3 | 82 | K8 Vss - -
- 62 [G10| N9 | 72 | J5 | 83 | L9 Vpp - -
TIM1_CH2N, FMC_D7,
41 | 63 | L8 RO | 73 | J4 | 84 | R9 PE10 /1O | FT | - EVENTOUT -
TIM1_CH2, SPI14_NSS,
42 | 64 | M8 | P10 | 74 | K4 | 85 | P10 PE11 1O | FT | - FMC_D8, LCD_G3, -
EVENTOUT
TIM1_CH3N,
43 | 65 | N8 |[R10| 75 | L4 | 86 | R10 PE12 /O | FT | - | SPI4_SCK, FMC_D9, -
LCD_B4, EVENTOUT
TIM1_CH3,
44 | 66 | HO | N11 | 76 | N4 | 87 | R12 PE13 /O | FT | - | SPI4_MISO,FMC_D10, -
LCD_DE, EVENTOUT
TIM1_CH4,
45 |1 67 | J9 | P11 | 77 | M4 | 88 | P11 PE14 /1O | FT | - | SPI4_MOSI, FMC_D11, -
LCD_CLK, EVENTOUT
TIM1_BKIN, FMC_D12,
46 | 68 | K9 |R11 | 78 | L3 | 89 | R11 PE15 IO | FT | - LCD_R7, EVENTOUT -
TIM2_CH3, 12C2_SCL,
SPI2_SCK/I12S2_CK,
USART3_TX,
47 | 69 | L9 |R12 | 79 | M3 | 90 | P12 PB10 IO | FT | - OTG_HS_ULPI D3, -
ETH_MI_RX_ER,
LCD_G4, EVENTOUT
TIM2_CH4, 12C2_SDA,
USART3_RX,
OTG_HS_ULPI_D4,
48 | 70 | M9 | R13| 80 | N3 | 91 | R13 PB11 /0| FT | - ETH. Il TX_ENETH. -
RMII_TX_EN,LCD_GS5,
EVENTOUT
‘Yl DoclD024030 Rev 9 59/238
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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| - |- - -
60/238 DoclD024030 Rev 9 ‘Yl




Pinouts and pin description STM32F427xx STM32F429xx

4. Main function after the first backup domain power-up. Later on, it depends on the contents of the RTC registers even after
reset (because these registers are not reset by the main reset). For details on how to manage these 1/Os, refer to the RTC
register description sections in the STM32F4xx reference manual, available from the STMicroelectronics website:
www.st.com.

FT =5V tolerant except when in analog mode or oscillator mode (for PC14, PC15, PHO and PH1).

If the device is delivered in an WLCSP143, UFBGA169, UFBGA176, LQFP176 or TFBGA216 package, and the
BYPASS_REG pin is set to Vpp (Regulator OFF/internal reset ON mode), then PAQ is used as an internal Reset (active low).

P10 and PI1 cannot be used for 12S2 full-duplex mode.

The DCMI_VSYNC alternate function on PG9 is only available on silicon revision 3.

3
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Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

AFO AF1 AF2 AF3 | AF4 | AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
Port SPI3/ | USART6/ | CAN1/2/ |OTG2_HS
sYs | Timi2 | Timzjas | TIMBIS/ | 12C1/ | SPI/21 | SPI2I3/ | ;g aARTq/ | UARTA/5/7 | TIM12/13114 | /OTGA_ ETH | FMCSDIOT poyy | Lep | sys
1011 | 213 | 34506 | SAM I0TG2_FS
2/3 /8 /LCD FS -
ETH_MIl_
TIM2_ 12C2_ USART3_ OTG_HS_ | TX_EN/ EVEN
PBI1 | - CH4 - - SDA - - RX - - ULPL D4 | ETH_RMII - - LCD_G5 | tou1
TX_EN
Pl ETH_MIl_
TIMA_ 12C2_ - USART3_ OTG_HS_ | TXDOETH | OTG_HS_ EVEN
PB12 | - BKIN - - |swea| NSsn2 - CK - CANZ RX | yipi D5 | _RMIL D - - | TouT
S2 WS
- TXDO
Port B Pl ETH_MIl_
TIMA_ - USART3_ OTG_HS_ | TXDTETH EVEN
PB13| - CHIN - - - | Scki2 - CcTS - CANZTX | " Pl D6 | RMILTX - - - TOUT
S2 CK -6 | R
TIMA_ TIMS_ SPI2_ | 12S2ext_ | USART3_ OTG_HS_ EVEN
PB14| - CH2N - CH2N |~ | miso SD RTS - TIM12_CH1 - - DM - - TOUT
pais | RTC_ | TM1_ ) TIMS_ | Ms(l;ézll_lz ) ) ) V12 CHo ) ) OTG_HS_ | ) EVEN
REFIN | CH3N CH3N a oP TOUT
S2 SD
bCo OTG_HS_ FMC_SDN EVEN
- - - - - - - - - - ULPI_STP - WE - - | TouTt
EVEN
pc1 | - ; ; ; ; ; ; ; ; ; ; ETH_MDC ; ; - S
e | ] ] ] | spiz_ | 1282ext_ ] ] ] OTG_HS_ | ETH.MI_ | FMmC_ ] ] EVEN
MISO |  sSD ULPI DIR | TXD2 SDNEO TOUT
oca | ) ) ) i ) ) ) OTG_HS_| ETH.MIL_ | FMC_ ) | even
ULPI_NXT | TX CLK | SDCKEO TOUT
S2. SD
Port ETH_MIl_
c RXDO/ETH EVEN
PC4 | - - - - - - - - - - - RMIL - - - TOUT
RXDO
ETH_MIl_
RXD1/ETH EVEN
PC5 | - - - - - - - - - - - CRMIL - - - | TouTt
RXD1
TIM3_ | TIM8_ 1282 ] ] USART6_ ] ] ] DCMI_ | LcD_ | EVEN
PC6 | - - CH1 CH1 - MCK P SDIO_D6 | “ny™ | Hsyne | TouT
TIM3_ | TIM8_ 1283 USART6_ DCMI_ EVEN
PCT | - - CHZ CH2 - - MCK - RX - - - SDIO_D7 | "y~ | LCD_G6 | 157

XX6ZY4CENLS XXLZV4ZEINLS
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Table 12. STM32F427xx and STM32F429xx alternate function mapping (continued)

AFO AF1 AF2 AF3 | AF4 | AF5 | AFe AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 | AF15
Port SPI3/ | USART6/ | CAN1/2/ | OTG2_HS
sYs | Timi2 | Timzjas | TIMBIS/ | 12C1/ | SPI/21 | SPI2I3/ | ;g aARTq/ | UARTA/5/7 | TIM12/13114 | /OTGA_ ETH | FMCSDIOT poyy | Lep | sys
1011 | 213 | 34506 | SAM IOTG2_FS
2/3 18 /LCD FS -
FMC_NE2/| DCMI_
PGO | - ; ; ; ; ; ; ; USARTe- ; ; ; FMC_ | VSYNC S RS
NCE3 U]
FMC_
PG10| - - - - - - - - - LCD_G3 - - ncea 1/ | P | Lep s2 | EYEN
FMC_NE3
ETH_MIl_
TXEN/ | FMC_ | DCMI_ EVEN
PG - - - - - - - - - - - ETH_RMIl | NCE4_2 p3 | LCPB3 | out
TX_EN
Port SPI6_ USART6_ EVEN
ot | pei2| - ; ; ; - | Ses ; ; il LCD_B4 ; ; FMC_NE4 ; Leo_s1 | SO5Y
ETH_MIl_
SPI6_ USART6_ TXDO/ EVEN
PG13| - - - - - SCK - - CcTS - - ETH_Rmil | FMC_A24 - © | TouT
_TXDO
ETH_MIl_
SPI6_ USART6_ TXD1/ EVEN
PG14 | - - - - = | wmosi - - X - - ETH_RMmII | TMC_A25 - - TOUT
TXD1
oo1s| - ] ] ] ] ] ] ] USART6_ ] ] ] FMC_ | DCMI_ | even
CcTS SDNCAS | D13 TOUT
EVEN
PHO | - - - - - - - - - - - - - - - | TouT
EVEN
PH1 | - - - - - - - - - - - - - - © | TouT
ETH MI_ | FMC_ ] EVEN
PHZ | - - - - - - - - - - - CRS ~ | SDCKEO LCD_RO | 1507
Port ETH_MI_ | FMC_SDN EVEN
Ho| PH3 | - - - - - - - - - - - coL Eo - LCD_RT | rouT
s | ] ] |2 | ] ] ] ] OTG_HS_ ] ] ] | even
scL ULPI_NXT TOUT
o | ] ] ~ |12c2_|sPisN ] ] ] ] ] ] FMC_SDN | | even
SDA | sS WE TOUT
12c2_ | SPI5_ FMC_ | DCMI_
PHE | - - - - |smBA| scK - - - TIM12_CH1 - - SDNE1 D8 - -

uonduosap uid pue sinould
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Electrical characteristics

STM32F427xx STM32F429xx

6.3.5 Reset and power control block characteristics
The parameters given in Table 22 are derived from tests performed under ambient
temperature and Vpp supply voltage conditions summarized in Table 17.
Table 22. reset and power control block characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
PLS[2:0]=000 (rising edge) 209 | 214 | 219 | V
PLS[2:0]=000 (falling edge) | 1.98 | 2.04 | 2.08 | V
PLS[2:0]=001 (rising edge) 223 | 230 | 2.37 \%
PLS[2:0]=001 (falling edge) 213 | 219 | 2.25 Vv
PLS[2:0]=010 (rising edge) 239 | 245|251 | V
PLS[2:0]=010 (falling edge) | 2.29 | 235 | 239 | V
PLS[2:0]=011 (rising edge) 254 | 260 | 265 | V
Vous SQ?SQZTTEZE ;f:tc?.%i PLS[250]i011 (f'flll'ing edge) | 244 | 251|256 | V
PLS[2:0]=100 (rising edge) 270 | 2.76 | 2.82 \%
PLS[2:0]=100 (falling edge) | 2.59 | 2.66 | 271 | V
PLS[2:0]=101 (rising edge) 286 | 293|299 | V
PLS[2:0]=101 (falling edge) | 265 | 2.84 | 292 | V
PLS[2:0]=110 (rising edge) 296 |3.03 310 | V
PLS[2:0]=110 (falling edge) | 2.85 | 2.93 | 299 | V
PLS[2:0]=111 (rising edge) 307 | 314 [ 321 | V
PLS[2:0]=111 (falling edge) 295 | 3.03 309 | V
Vpyphyst' | PVD hysteresis - 100 | - | mVv
VooRmoR Power-on/power-down Falling edge 1.60 | 1.68 | 1.76 \Y
reset threshold Rising edge 164 | 172 | 180 | V
Vpprhyst!!) | PDR hysteresis - 40 - | mv
Veori ﬁ;%g;gll:jt level 1 |I;allling edge 213 | 219 | 224 | V
ising edge 223 | 229 | 2.33 \%
Vaors irr(;\gﬂg;t level 2 II:allling edge 244 | 250 | 2.56 \Y,
ising edge 253 | 259 | 2.63 \%
Vaors ﬁ]r;vg:g;t level 3 II:a\II.ing edge 275 | 283 | 2.88 \Y
ising edge 285 | 292 | 2.97 \%
VBORhySt“) BOR hysteresis - 100 - mV
TRS(WE?"PO POR reset temporization 05 | 15 | 3.0 | ms
98/238 DoclD024030 Rev 9 "_l
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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.
Kys DoclD024030 Rev 9 105/238
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Electrical characteristics

3

On-chip peripheral current consumption

The MCU is placed under the following conditions:

At startup, all I/0 pins are in analog input configuration.
All peripherals are disabled unless otherwise mentioned.

I/O compensation cell enabled.
The ART accelerator is ON.

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

HCLK is the system clock. fpc k1 = fHeLk/4, and fpei k2 = fHeLk/2.
The given value is calculated by measuring the difference of current consumption
— with all peripherals clocked off

— with only one peripheral clocked on

—  fhycLk = 180 MHz (Scale1 + over-drive ON), fyc k = 144 MHz (Scale 2),

fHCLK =120 MHz (Scale 3)“

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

Table 35. Peripheral current consumption

Ioo( Typ)!
Peripheral Unit
Scale 1 Scale 2 Scale 3

GPIOA 2.50 2.36 2.08

GPIOB 2.56 2.36 2.08

GPIOC 244 2.29 2.00

GPIOD 2.50 2.36 2.08

GPIOE 2.44 2.29 2.00

GPIOF 2.44 2.29 2.00

GPIOG 2.39 2.22 2.00

GPIOH 2.33 215 1.92

GPIOI 2.39 2.22 2.00

AHB1 GPIOJ 2.33 2.15 1.92

18((‘;7\;32) GPIOK 2.33 2.15 1.92 HAMHZ

OTG_HS+ULPI 27.00 24 .86 21.92

CRC 0.44 0.42 0.33

BKPSRAM 0.78 0.69 0.58

DMA1 25.33 23.26 20.50

DMA2 24.72 22.71 20.00

DMA2D 28.50 26.32 23.33

ETH_MAC

EMMCT | i | e | s

ETH_MAC_PTP
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Designing hardened software to avoid noise problems

EMC characterization and optimization are performed at component level with a typical
application environment and simplified MCU software. It should be noted that good EMC
performance is highly dependent on the user application and the software in particular.

Therefore it is recommended that the user applies EMC software optimization and
prequalification tests in relation with the EMC level requested for his application.

Software recommendations

The software flowchart must include the management of runaway conditions such as:
e  Corrupted program counter

e  Unexpected reset

e  Critical Data corruption (control registers...)

Prequalification trials

Most of the common failures (unexpected reset and program counter corruption) can be
reproduced by manually forcing a low state on the NRST pin or the Oscillator pins for 1
second.

To complete these trials, ESD stress can be applied directly on the device, over the range of
specification values. When unexpected behavior is detected, the software can be hardened
to prevent unrecoverable errors occurring (see application note AN1015).

Electromagnetic Interference (EMI)

The electromagnetic field emitted by the device are monitored while a simple application,
executing EEMBC? code, is running. This emission test is compliant with SAE IEC61967-2
standard which specifies the test board and the pin loading.

Table 52. EMI characteristics

Max vs. Max vs.
Symbol | Parameter Conditions Monitored [fuseffepul | [fuselferul | ypig
frequency band
25/168 MHz | 25/180 MHz

0.1 to 30 MHz 16 19
Vpp=3.3V, Ty =25°C, LQFP176
package, conforming to SAE J1752/3 | 30 to 130 MHz 23 23 dBpv
EEMBC, ART ON, all peripheral 130 MHz to
clocks enabled, clock dithering 1GHz 25 22
disabled.

SAE EMI Level 4 4 -

SEMl Peak level

0.1 to 30 MHz 17 16
Vpp= 3.3V, To=25°C, LQFP176
package, conforming to SAE J1752/3 | 30 to 130 MHz 8 10 dBpv
EEMBC, ART ON, all pgripheral 130 MHz to » 16
clocks enabled, clock dithering 1GHz
enabled

SAE EMI level 3.5 3.5 -
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6.3.17 /0 port characteristics
General input/output characteristics
Unless otherwise specified, the parameters given in Table 56: I/O static characteristics are
derived from tests performed under the conditions summarized in Table 17. All 1/Os are
CMOS and TTL compliant.
Table 56. I/O static characteristics
Symbol Parameter Conditions Min Typ Max Unit
] 0.35VD? -0.04
FT, TTa and NRST I/O input 1.7 VeVpp<3.6 V ) ) (7)
low level voltage
0.3Vpp®
Vi 1.75 V<Vpp <3.6 V, - ) ) v
; 40 °C<Tp <105 °C
BOOTO I/O input low level A 0-1VDD+O-1(1)
voltage 1.7 VVpp <36 V, ) )
0 °C<Tp <105 °C
i 0.45Vpp+0.3(1)
righ lovelvotage® | 17VVopheV (S o - -
9 9 0.7Vpp
(R v
i i °C<Tp < °
BOOTO I/O input high level A 0-17VDD+0-7(1) i i
voltage 1.7 VVpp 3.6 V,
0 °C<Tp <105 °C
FT, TTa and NRST I/O input o 3) ) )
hysteresis 1.7 VSVDDS3.6 V 10 /OVDD
v 1.75V<Vpp <3.6 V, — v
HYS 40 °C<Tp <105 °C
BOOTO I/O input hysteresis 0.1 - -
1.7 VSVDD 3.6V,
0 °C<Tp <105 °C
| I/0 input leakage current () Vss <Vin<Vpp - - 1 A
V]
ko /O FT input leakage current (®) ViN=5V - - 3
134/238 DoclD024030 Rev 9 Kys
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Electrical characteristics

6.3.25 DAC electrical characteristics
Table 85. DAC characteristics
Symbol Parameter Conditions Min | Typ | Max |Unit Comments
Vppa |Analog supply voltage - 1.7 - 36 | V |-
Reference suppl
VREF+ |\oltage PP - 1.70] - | 36 | V |Vrer+ YVppa
VSSA Ground - 0 - 0 VvV |-
RiLoap
connected 5 - - -
2 DAC output |10 Vssa
RLOAD( )|Resistive load buffer ON kQ
RLoaDp
connected 25 -
to VDDA
When the buffer is OFF, the
Impedance outout with Minimum resistive load
Ro®@ |/MP P - - | - | 15 | kQ |between DAC_OUT and Vgg
buffer OFF -
to have a 1% accuracy is
1.5 MQ
Maximum capacitive load at
CLoap® |Capacitive load - - - | 50 | pF |DAC_OUT pin (when the
buffer is ON).
DAL?I'_O Lower DAC_OUT ] o2 | - oy It gives the maximum output
"~ 2) |voltage with buffer ON ' excursion of the DAC.
min It corresponds to 12-bit input
DAC O code (OxOEOQ) to (OxF1C) at
UT Higher DAC_OUT ) _ _ | Vopa v |VRer+ = 3.6 Vand (0x1C7) to
max(@ voltage with buffer ON -0.2 (OXE38) at Vrgps = 1.7V
DAC_O |Lower DAC_OUT
UT |voltage with buffer - - 0.5 - mV
(2
min® | OFF It gives the maximum output
DAC_O |Higher DAC_OUT VREF+ excursion of the DAC.
UT |voltage with buffer - - - - \%
max?) |OFF 1LSB
With no load, worst code
) - 170! 240 (Ox800)fa5 VREF+ = 3.6.V in
DAC DC Vggr current terms of DC consumption on
| (4)|consumption in uA the inputs
VREF ;
" |quiescent mode With no load, worst code
(Standby mOde) ) ) 50 75 (OXF1C) at VREF+ =3.6Vin

terms of DC consumption on
the inputs

3
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Figure 56. Asynchronous non-multiplexed SRAM/PSRAM/NOR write waveforms

tw(NE) >
FMC_NEx :\ /_
FMC_NOE _/
le— ty(NWE_NE tw(NWE)—>te » th(NE_NWE)
FMC_NWE 1 /_
> ty(A_NE) th(A_NWE)]
FMC_A[25:0] I Address
> ty(BL_NE) th(BL_NWE) T+ >
FMC_NBL[1:0] T NBL X
e«——ty(Data_NE}—{ th(Data_NWE)
FMC_DI[15:0] Data
tv(NADV_NE)
tw(NADV)
FMC_NADV (1)
FMC_NWAIT
th(NE_NWAIT) —
tsu(NWAIT_NE) — |

MS32754V1

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)

Symbol Parameter Min Max Unit
tw(NE) FMC_NE low time 3THeLK 3TheLk*1 ns
tynwe Ne)y | FMC_NEX low to FMC_NWE low Thetk = 0.5 | Thekt 0.5 ns
tw(NWE) FMC_NWE low time THoLk Thewk* 0.5 ns
thne_Nwe) | FMC_NWE high to FMC_NE high hold time Tholk 1.5 - ns
tV(A_NE) FMC_NEx low to FMC_A valid - 0 ns
tha NWE) Address hold time after FMC_NWE high Thek*0.5 - ns
ty(BL NE) FMC_NEXx low to FMC_BL valid - 15 ns
theL_nwe)y | FMC_BL hold time after FMC_NWE high THcLk*0.5 - ns
ty(Data_NE) Data to FMC_NEXx low to Data valid - Thelk™* 2 ns
th(Data_NWE) Data hold time after FMC_NWE high TheLkt0.5 - ns
tynapv NE)y | FMC_NEx low to FMC_NADV low - 05 ns
twnaDv) FMC_NADV low time - Thelk* 0.5 ns
1. C_=30pF.
2. Guaranteed by characterization results.
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Figure 71. NAND controller waveforms for common memory read access

FMC_NCEx \ /
ALE (FMC_A17)
CLE (FMC_A16)
-td(ALE-NOE) ] th(NOE-ALE)
FMC_NWE /
FMC_NOE /
tsu(D-NOE) th(NOE-D)

FMC_D[15:0] ( )7

MS32769V1

<+ tw(NOEy—»

A
A
A 4

Figure 72. NAND controller waveforms for common memory write access

FMC_NCEx \ /

ALE (FMC_A17)
CLE (FMC_A16) ﬁ f
td(ALE-NOE) e tw(NWEy—> th(NOE-ALE)

FMC_NWE _/ \ /

FMC_N OE _/
4—td(D-NWE—P

ty(NWE-D) 4—th(NWE-
FMC_D[15:0]

MS32770V1

Table 100. Switching characteristics for NAND Flash read cycles“)

Symbol Parameter Min Max Unit
tw(NOE) FMC_NOE low width 4Thek—0.5| 4Ty k0.5 | ns
tsup-NoE)y | FMC_D[15-0] valid data before FMC_NOE high 9 - ns
thnoe-p) | FMC_D[15-0] valid data after FMC_NOE high 0 - ns
tyaLe-Nog) | FMC_ALE valid before FMC_NOE low - 3THck —0.5| ns
thnoE-ALE) | FMC_NWE high to FMC_ALE invalid 3Thek — 2 - ns
1. C_=30pF.
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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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Package information

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

LQFP100 package information

Figure 80. LQFP100 -100-pin, 14 x 14 mm low-profile quad flat package outline

SEATING PLANE
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7 | 51
A
7 i 50 - 4
° |
M — I, % ______ Q3 o w
| v
10 ' %6 v
PIN 1 | 25 ¥
IDENTIFICATION
e’ 1L_ME_V5
1. Drawing is not to scale.
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Device marking for LQFP144

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

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

Figure 88. LQFP144 marking example (package top view)

Revision code
Product ‘ , l Q R

identification(1 )

32F4U429ZEThEL

Date code = Year+Week

Yiww

Pin 1

e

ai15101e

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
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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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