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Active
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114
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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




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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Functional overview STM32F427xx STM32F429xx

3.39 Temperature sensor

The temperature sensor has to generate a voltage that varies linearly with temperature. The
conversion range is between 1.7 V and 3.6 V. The temperature sensor is internally
connected to the same input channel as Vgat, ADC1_IN18, which is used to convert the
sensor output voltage into a digital value. When the temperature sensor and Vgat
conversion are enabled at the same time, only Vgat conversion is performed.

As the offset of the temperature sensor varies from chip to chip due to process variation, the
internal temperature sensor is mainly suitable for applications that detect temperature
changes instead of absolute temperatures. If an accurate temperature reading is needed,
then an external temperature sensor part should be used.

3.40 Digital-to-analog converter (DAC)

The two 12-bit buffered DAC channels can be used to convert two digital signals into two
analog voltage signal outputs.

This dual digital Interface supports the following features:

e two DAC converters: one for each output channel

e  8-bit or 10-bit monotonic output

e left or right data alignment in 12-bit mode

e synchronized update capability

e  noise-wave generation

e triangular-wave generation

e dual DAC channel independent or simultaneous conversions
e  DMA capability for each channel

e external triggers for conversion

e input voltage reference Vreg+

Eight DAC trigger inputs are used in the device. The DAC channels are triggered through
the timer update outputs that are also connected to different DMA streams.

3.41 Serial wire JTAG debug port (SWJ-DP)

The ARM SWJ-DP interface is embedded, and is a combined JTAG and serial wire debug
port that enables either a serial wire debug or a JTAG probe to be connected to the target.

Debug is performed using 2 pins only instead of 5 required by the JTAG (JTAG pins could
be re-use as GPIO with alternate function): the JTAG TMS and TCK pins are shared with
SWDIO and SWCLK, respectively, and a specific sequence on the TMS pin is used to
switch between JTAG-DP and SW-DP.
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STM32F427xx STM32F429xx Pinouts and pin description

Figure 18. STM32F42x TFBGA216 ballout
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1. The above figure shows the package top view.

‘Yl DoclD024030 Rev 9

51/238




STM32F427xx STM32F429xx

Pinouts and pin description

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

Pin number
g
Pinname | S| 8
[o2] ©o © 0 o (2] 0 g
§ § < = E s § N | (functionafter | 2 | 2 % Alternate functions Addltl_onal
a el < < (g | & || < (1) £l @ |2 functions
Ll o O | w8 @ reset) g | o
g|og| @ | @ |g|8|c|@ 2
4| a5 5|22 & =
BYPASS_
- | M1 | L4 | 48 [N11| - | L5 REG I | FT | - - -
28 | 39 | J11 | K4 | 49 | U8 | 52 | K5 Vbp S| - |- - -
SPI1_NSS,
SPI3_NSS/I2S3_WS,
USART2_CK, ADC12_
29 | 40 | N2 | N4 | 50 |M10| 53 | N4 PA4 /O |TTa|® OTG_HS_SOF, IN4 /DAC_
DCMI_HSYNC, ouT1
LCD_VSYNC,
EVENTOUT
TIM2_CH1/TIM2_ETR,
TIM8_CH1N, ADC12_
30| 41 | M3 | P4 | 51| M9 |54 | P4 PAS /O |TTa|® SPI1_SCK, INS/DAC_
OTG_HS_ULPI_CK, ouT2
EVENTOUT
TIM1_BKIN,
TIM3_CH1,
TIM8_BKIN,
31|42 | N3 | P3 | 52 |[N10| 55 | P3 PA6 /o | FT |® SPI1_MISO, AchN:éz—
TIM13_CH1,
DCMI_PIXCLK,
LCD_G2, EVENTOUT
TIM1_CH1N,
TIM3_CH2,
TIM8_CH1N,
(5) SPI1_MOSI, ADC12_
32 |43 | K4 | R3 | 53 | L8 | 56 | R3 PA7 /O | FT TIM14_CH1. IN7
ETH_MII_RX_DV/ETH_
RMII_CRS_DV,
EVENTOUT
ETH_MII_RXDO/ETH_ ADC12
33 |44 | L4 | N5 | 54 | M8 | 57 | N5 PC4 /o | FT |® RMII_RXDO, IN14
EVENTOUT
ETH_MII_RXD1/ETH_ ADC12
34 |45 | M4 | P5 | 55 | N9 | 58 | P5 PC5 /o | FT |©® RMII_RXD1, IN15
EVENTOUT
- - - - - | J7 | 59| L7 Vbp - |- - -
- - - - - - | 60| L6 VSS - |- - -
"_l DoclD024030 Rev 9 57/238




Pinouts and pin description STM32F427xx STM32F429xx

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

Pin number
g
Pinname | &| B
[o2] [ © 0 o (2] 0 g
§ § < = E S § N | (functionafter | & | 2 % Alternate functions Addltl_onal
2l | < < | g |2 |8 < 1) £l v |2 functions
) O | w8 @ reset) g | o
g|og| @ | @ |g|8|c|@ 2
- - S S | ; - i _
CAN1_TX, FMC_D3,
82 |115| C9 | C12 [143| C4 |165| C12 PD1 IO | FT | - EVENTOUT -
TIM3_ETR,
UART5_RX,
83 |116 | B9 | D12 | 144 | A3 |166| D12 PD2 /O | FT | - SDIO_CMD, -
DCMI_D11,
EVENTOUT
SPI2_SCK/I12S2_CK,
USART2_CTS,
84 | 117 | A9 | D11 |145| B4 |167| C11 PD3 IO | FT | - FMC_CLK, DCMI_DS5, -
LCD_G7, EVENTOUT
USART2_RTS,
85 | 118 | D8 | D10 | 146 | B5 | 168 | D11 PD4 IO | FT | - FMC_NOE, -
EVENTOUT
USART2_TX,
86 |119| C8 | C11 | 147 | A4 |169| C10 PD5 I/O| FT | - FMC_NWE, -
EVENTOUT
- |120| - | D8 [148| - [170| F8 Vss S - - -
- |121| D6 | C8 [149| C5 [171| E9 Vbb S - - -
SPI3_MOSI/I12S3_SD,
SAI1_SD_A,
USART2_RX,
87 (122 | B8 | B11 [150| F4 [172| B11 PD6 IO | FT | - FMC_NWAIT, -
DCMI_D10, LCD_B2,
EVENTOUT
USART2_CK,
88 [123| A8 | A11 | 151 | A5 [173| A11 PD7 I/O| FT | - | FMC_NE1/FMC_NCEZ2, -
EVENTOUT
- - - - - - |174| B10 PJ12 I/O| FT | - | LCD_BO, EVENTOUT -
- - - - - - |175]| B9 PJ13 I/O| FT | - | LCD_B1, EVENTOUT -
- - - - | - | - |178] C9 PJ14 /0| FT | - | LCD_B2, EVENTOUT -
- - - - - - |177| D10 PJ15 I/O| FT | - | LCD_B3, EVENTOUT -
USART6E_RX,
NC FMC_NE2/FMC_NCES3,
- |124| 2y | C10|152| E5 |178| D9 PG9 IO | FT | - DCMI_VSYNC®), -
EVENTOUT
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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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Electrical characteristics

STM32F427xx STM32F429xx

Table 18. Limitations depending on the operating power supply range

Maximum Flash .
. Maximum HCLK .
Operating memory access Possible Flash
. - frequency vs Flash .
power supply | ADC operation | frequency with - 1/0 operation memory
. memory wait states .
range no wait states 1)(2) operations
(fFIashmax)
Vpp =1.7 to | Conversion time (4) 168 Mz with 8 W.a't No I/0 8-bit erase and
3) 20 MHz states and over-drive . program
21V up to 1.2 Msps compensation .
OFF operations only
Vpp =2.1t0 | Conversion time 180 MHz with 8 walt No I/O 16-bit erase and
22 MHz states and over-drive . program
24V up to 1.2 Msps compensation .
ON operations
Vpp = 2.4 to | Conversion time 180 MHz with 7 wgut I/O compensation 16-biterase and
24 MHz states and over-drive program
2.7V up to 2.4 Msps works .
ON operations
Vpp = 2.7 to | Conversion time 180 MHz with 5 W.alt 1/0O compensation 32-biterase and
(5) 30 MHz states and over-drive program
36V up to 2.4 Msps works .
ON operations

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

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

3. Vpp/Vppa minimum value of 1.7 V is obtained with the use of an external power supply supervisor (refer to Section 3.17.2:
Internal reset OFF).

Prefetch is not available.

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

6.3.2 VCAP1/VCAP2 external capacitor
Stabilization for the main regulator is achieved by connecting an external capacitor Cgxt to
the VCAP1/VCAP2 pins. Cgx is specified in Table 19.
Figure 24. External capacitor Cgyxt
C
— | .
[
ESR
]
L
R Leak
MS19044V2
1. Legend: ESR is the equivalent series resistance.
Table 19. VCAP1/VCAP2 operating conditions(?
Symbol Parameter Conditions
CEXT Capacitance of external capacitor 2.2 uF
ESR ESR of external capacitor <2Q
1. When bypassing the voltage regulator, the two 2.2 uF Vcap capacitors are not required and should be
replaced by two 100 nF decoupling capacitors.
96/238 DoclD024030 Rev 9 Kys




Electrical characteristics STM32F427xx STM32F429xx

6.3.7

100/238

Supply current characteristics

The current consumption is a function of several parameters and factors such as the
operating voltage, ambient temperature, I/O pin loading, device software configuration,
operating frequencies, I/O pin switching rate, program location in memory and executed
binary code.

The current consumption is measured as described in Figure 23: Current consumption
measurement scheme.

All the run-mode current consumption measurements given in this section are performed
with a reduced code that gives a consumption equivalent to CoreMark code.

Typical and maximum current consumption

The MCU is placed under the following conditions:
e Alll/O pins are in input mode with a static value at Vpp or Vgg (no load).
e All peripherals are disabled except if it is explicitly mentioned.

e The Flash memory access time is adjusted both to fc| k frequency and Vpp range
(see Table 18: Limitations depending on the operating power supply range).

e Regulator ON
e The voltage scaling and over-drive mode are adjusted to fc| k frequency as follows:
—  Scale 3 for fyc k €120 MHz
—  Scale 2 for 120 MHz < fyg k £144 MHz
—  Scale 1 for 144 MHz < fyc k 180 MHz. The over-drive is only ON at 180 MHz.
e The system clock is HCLK, fpc k1 = fucLk/4, and fpok2 = fHoLk/2.
e External clock frequency is 4 MHz and PLL is ON when fyc| k is higher than 25 MHz.

e  The maximum values are obtained for Vpp = 3.6 V and a maximum ambient
temperature (T,), and the typical values for Ty= 25 °C and Vpp = 3.3 V unless
otherwise specified.

3
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STM32F427xx STM32F429xx Electrical characteristics

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™)

Max(?
Symbol Parameter | Conditions | fyc k (MHZz) Typ Tp = Tp= Tp= Unit
25°C | 85°C | 105°C
180 98 1040) 123 1410)
168 89 980 116 1330)
150 75 84 100 115
144 72 81 96 112
120 54 58 72 85
Al 90 43 45 56 66
Peripherals 60 29 30 38 45
enabled 30 16 20 34 46
25 13 16 30 43
16 11 13 27 39
8 5 9 23 36
4 4 8 21 34
Ipp CL?rL;Fe)rF:P;n 2 2 ! 20 % mA
RUN mode 180 44 470 69 870
168 41 450) 66 830
150 36 39 57 73
144 33 37 56 72
120 25 29 43 56
Al 90 20 21 32 41
Peripherals 60 14 15 22 28
disabled® 20 5 5 12 ”
25 7 7 10 24
16 7 9 22 35
8 3 7 21 34
4 3 6 20 33
2 2 6 20 33

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

N

Guaranteed by characterization.

w

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

4. When the ADC is ON (ADON bit set in the ADC_CR?2 register), add an additional power consumption of 1.6 mA per ADC
for the analog part.

5. Guaranteed by test in production.

‘Yl DoclD024030 Rev 9 101/238




Electrical characteristics STM32F427xx STM32F429xx

Figure 35. FT 1/O input characteristics

VILVIH (V)

252\ e
TL requirement

20 VIHmin = 2V

1.92 X Q-
oV
CJQ
1 7 ,(\’/QP(
.02
RS
A
Bg@}\%

12V o O Area not ob

119 ops2 determined e
1.065 el

oS
08 555 o 2
202 TTL requirement VILmax
o058 =0.8V
p VDD (V)
1.7 2.0 24 2.7 3.3 3.6
MS33746V1

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

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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6.3.26

168/238

FMC characteristics

Unless otherwise specified, the parameters given in Table 86 to Table 101 for the FMC
interface are derived from tests performed under the ambient temperature, fyc|  frequency
and Vpp supply voltage conditions summarized in Table 17, with the following configuration:

e  Output speed is set to OSPEEDRYy[1:0] = 10 except at Vpp range 1.7 to 2.1V where
OSPEEDRy[1:0] = 11

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.

Asynchronous waveforms and timings

Figure 55 through Figure 58 represent asynchronous waveforms and Table 86 through
Table 93 provide the corresponding timings. The results shown in these tables are obtained
with the following FMC configuration:

e  AddressSetupTime = 0x1

e  AddressHoldTime = 0x1

e DataSetupTime = 0x1 (except for asynchronous NWAIT mode , DataSetupTime = 0x5)
e  BusTurnAroundDuration = 0x0

e  For SDRAM memories, Vpp ranges from 2.7 to 3.6 V and maximum frequency
FMC_SDCLK =90 MHz

e  For Mobile LPSDR SDRAM memories, Vpp ranges from 1.7 to 1.95 V and maximum
frequency FMC_SDCLK = 84 MHz

3
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Electrical characteristics

3

Table 93. Asynchronous multiplexed PSRAM/NOR write-NWAIT timings(1)(2)

Symbol Parameter Min Max Unit
tW(NE) FMC_NE low time 9THCLK gTHCLK+0'5 ns
tW(NWE) FMC_NWE low time 7THCLK 7THCLK+2 ns
tSU(NWA|T_NE) FMC_NWA'T valid before FMC_NEX hlgh 6THCLK+1 5 - ns
FMC_NEx hold time after FMC_NWAIT
th(NE_NWAIT) | invalid 4Tyok—1 - ns
1. C_=30pF.

2. Guaranteed by characterization results.

Synchronous waveforms and timings

Figure 59 through Figure 62 represent synchronous waveforms and Table 94 through
Table 97 provide the corresponding timings. The results shown in these tables are obtained
with the following FMC configuration:

BurstAccessMode = FMC_BurstAccessMode Enabile;
MemoryType = FMC_MemoryType CRAM,;
WriteBurst = FMC_WriteBurst_Enable;

CLKbDivision = 1; (0 is not supported, see the STM32F4xx reference manual : RM0090)
DataLatency = 1 for NOR Flash; DatalLatency = 0 for PSRAM

In all timing tables, the Ty is the HCLK clock period (with maximum
FMC_CLK =90 MHz).

DocID024030 Rev 9
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STM32F427xx STM32F429xx
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Table 95. Synchronous multiplexed PSRAM write timings(1)(2)

Symbol Parameter Min Max Unit
twicLk) FMC_CLK period, VDD range= 2.7 to 3.6 V 2Theok -1 - ns
tacLknNext) | FMC_CLK low to FMC_NEX low (x=0..2) - 1.5 ns
tacLkr-NExH) | FMC_CLK high to FMC_NEX high (x=0...2) Thelk - ns
tycLkL-NaDvL) | FMC_CLK low to FMC_NADV low - 0 ns
ty(cLkL-NADVH) | FMC_CLK low to FMC_NADV high 0 - ns
tycikL-av) |FMC_CLK low to FMC_Ax valid (x=16...25) - 0 ns
tacLkH-Alv) | FMC_CLK high to FMC_Ax invalid (x=16...25) THCLK - ns
tacLk-nweL) | FMC_CLK low to FMC_NWE low - 0 ns
tcLkH-nwer) | FMC_CLK high to FMC_NWE high TheLk—0.5 - ns
tycLkL-apy) | FMC_CLK low to FMC_AD[15:0] valid - 3 ns
tacLkL-apryy | FMC_CLK low to FMC_AD[15:0] invalid 0 - ns
tycLkL-DaTA) | FMC_A/D[15:0] valid data after FMC_CLK low - 3 ns
tycLknsLL) | FMC_CLK low to FMC_NBL low 0 - ns
tycLkn-NBLH) | FMC_CLK high to FMC_NBL high Thek=0.5 - ns
tsunwarT-cLkH) | FMC_NWAIT valid before FMC_CLK high 4 - ns
th(cLkH-NwAIT) | FMC_NWAIT valid after FMC_CLK high 0 - ns

1. C_=30pF.

2. Guaranteed by characterization results.
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Figure 66. PC Card/CompactFlash controller waveforms for attribute memory
write access
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> td(NREG-NCE4_1) th(NCE4_1-NREG) >«
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MS32764V1

1. Only data bits 0...7 are driven (bits 8...15 remains Hi-Z).

Figure 67. PC Card/CompactFlash controller waveforms for I/O space read access
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Table 101. Switching characteristics for NAND Flash write cycles(!)

Symbol Parameter Min Max Unit

tw(NWE) FMC_NWE low width 4THcLk 4Thekt1 | ns

ty(NWE-D) FMC_NWE low to FMC_DI[15-0] valid 0 - ns

th(NWE-D) FMC_NWE high to FMC_D[15-0] invalid 3Thek — 1 - ns

tyD-NWE) FMC_D[15-0] valid before FMC_NWE high 5Theok — 3 - ns
taALE-NWE) FMC_ALE valid before FMC_NWE low - 3THek=0.5| ns
thnwe-ALE) | FMC_NWE high to FMC_ALE invalid 3Thek — 1 - ns
C_ =30 pF.

SDRAM waveforms and timings

Figure 73. SDRAM read access waveforms (CL = 1)

FMC_SDCLK \
td(SDCLKL_AddR) 4

(SDCLK'L AddC)
(SDCLKL AddR)

FMC_A[12:0]

X Col X Col2 X Co X

»— td(S

FMC_SDNE[1:0] b

)CLKL_SNDE) !

-b:—:t th(SDCLKL_AddC) |

X

Coln

td(SDCLKL_NRAS) >—4

FMC_SDNRAS _\\__/ :

-P—( td(SDCLKL NCAS)

FMC_SDNCAS \ :

FMC_SDNWE

[ SR w R

> 4 th(SDCLKi__N RAS) |

/—,_

tsu(SDCLKH_ Data)<—><—> th(SDCLKH Data) 5

FMC_D[31:0]

\ Data1 );( Data2 X Da{al X Datan X

E +—4 th(SDCLKL_SNDE)

E H: th(SDCLKL_NCAS)

MS32751V2

DoclD024030 Rev 9

189/238




STM32F427xx STM32F429xx Package information

7

71

3

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
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1. Drawing is not to scale.
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Device marking for UFBGA169

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 97. UFBGA169 marking example (package top view)

Ball A1
identifier~

STM32F

Product
identification

A

\U29ATHE

Date code = Year + week

Y Www

> /4 )

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.

| _Revision

/ code

MS19046V3
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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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