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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"

Active

ARM® Cortex®-M7

32-Bit Single-Core

216MHz

CANbus, EBI/EMI, Ethernet, I2C, IrDA, LINbus, SAIl, SD, SPDIF-Rx, SPI, UART/USART, USB OTG
Brown-out Detect/Reset, DMA, IS, LCD, POR, PWM, WDT
114

512KB (512K x 8)

FLASH

320K x 8

1.7V ~ 3.6V

A/D 24x12b; D/A 2x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)

https://www.e-xfl.com/product-detail/stmicroelectronics/stm32f746zet6

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



https://www.e-xfl.com/product/pdf/stm32f746zet6-4392998
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 STM32F745xx STM32F746xx

Contents
1 Description . . ... i i i e 12
1.1 Full compatibility throughout the family . ......................... 15
2 Functionaloverview .......... ...ttt 17
21 ARM® Cortex®-M7 with FPU ..........................ccc.... 17
2.2 Memory protectionunit . . ........ ... . . 17
2.3 Embedded Flashmemory ......... ... ... .. ... . . . .. 18
2.4 CRC (cyclic redundancy check) calculationunit ................... 18
2.5 Embedded SRAM . . . ... ... 18
2.6 AXI-AHB bus matrix .. ... .. 18
2.7 DMA controller (DMA) . . ... 19
2.8 Flexible memory controller (FMC) . ...... ... ... .. ... .. . . . . ..... 20
29  Quad-SPI memory interface (QUADSPI) . ..... ... .. .. ... .. .... 21
210 LCD-TFTcontroller . . ... ... e 21
2.11  Chrom-ART Accelerator™ (DMA2D) .............. ... ... ... ..... 21
212 Nested vectored interrupt controller (NVIC) .. ..................... 22
213 External interrupt/event controller (EXTI) .. ........ ... ... ... .... 22
214 Clocksandstartup ............. ... .. . . . . . . 22
215 Bootmodes . ......... ... 23
2.16 Powersupplyschemes .......... ... ... . . . . . . . i 23
2.17 Power supply SUPEIVISOr ... ... .. e 24
2171 Internalreset ON . ... ... . ... .. e 24
217.2 Internalreset OFF . ... .. ... . . . . . e 25
218 Voltageregulator .......... ... . . . . e 26
2181 Regulator ON . .. ... .. 26
2.18.2 Regulator OFF ... ... .. 27
2.18.3 Regulator ON/OFF and internal reset ON/OFF availability .......... 30
219 Real-time clock (RTC), backup SRAM and backup registers . ... ...... 30
220 Low-power modes . ......... . e 31
221 VgaToperation . ... ... .. 32
222 Timersandwatchdogs .......... ... .. . . i 32
2.22.1  Advanced-control timers (TIM1, TIM8) ........... ... ... ... .... 34

21227 DocID027590 Rev 4 ‘Yl




STM32F745xx STM32F746xx Description

1.1

3

Full compatibility throughout the family

The STM32F745xx and STM32F746xx devices are fully pin-to-pin, compatible with the
STM32F4xxxx devices, allowing the user to try different peripherals, and reaching higher
performances (higher frequency) for a greater degree of freedom during the development
cycle.

Figure 1 give compatible board designs between the STM32F4xx families.

Figure 1. Compatible board design for LQFP100 package

STM32F427xx /| STM32F437xx
STM32F429xx / STM32F439xx
STM32F415xx / STM32F417xx
PC3 []18 STM32F405xx / STM32F407xx
vDD 19
VSSA [ 20
VREF+ ] 21
VDDA [ 22
PAO-WKUP 23
PA1 24
PA2 25
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
I:Il:lDUUDDDDUUUDDDUUHHHH%UUU
QMW 0O g 19 ©o N YT VW O T N N~ o oo = ¢ T a o
< o a O O @ 2 T T
feefsffeeRe YL PR PRRES
>
PC3 []18 STM32F745xx /| STM32F746xx
VSSA O 19
VREF+ ] 20
VDDA ] 21
PAO-WKUP ] 22
PA1 423 Pins 19 to 49 are not compatible
PA2 24
PA3 25
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
goouoioooooouoodorirooooooodooOoOnO
WO T o ¥ VW oo~ oo @23 L2 § o0
< [ =]
?gn-ﬁa‘EEEEEEEEEEEEEEEEE§>>
MSv37550V1

The STM32F745xx and STM32F746xx LQFP144, LQFP176, LQFP208, TFBGA216,
UFBGA176, WLCSP143 packages are fully pin to pin compatible with STM32F4xxxx
devices.
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Functional overview STM32F745xx STM32F746xx

2.23 Inter-integrated circuit interface (I2C)

The device embeds 4 12C. Refer to Table 7: 12C implementation for the features
implementation.

The I2C bus interface handles communication between the microcontroller and the serial
I2C bus. It controls all 12C bus-specific sequencing, protocol, arbitration and timing.

The 12C peripheral supports:

[2C-bus specification and user manual rev. 5 compatibility:

—  Slave and master modes, multimaster capability

—  Standard-mode (Sm), with a bitrate up to 100 kbit/s

—  Fast-mode (Fm), with a bitrate up to 400 kbit/s

—  7-bit and 10-bit addressing mode, multiple 7-bit slave addresses
—  Programmable setup and hold times

—  Optional clock stretching

System Management Bus (SMBus) specification rev 2.0 compatibility:

— Hardware PEC (Packet Error Checking) generation and verification with ACK
control

—  Address resolution protocol (ARP) support
— SMBus alert
Power System Management Protocol (PMBus ™) specification rev 1.1 compatibility

Independent clock: a choice of independent clock sources allowing the 12C
communication speed to be independent from the PCLK reprogramming.

Programmable analog and digital noise filters
1-byte buffer with DMA capability

Table 7. 12C implementation

12C features(!) l2C1 | 12c2 | 12€3 | 12Cc4
Standard-mode (up to 100 kbit/s) X X X X
Fast-mode (up to 400 kbit/s) X X X
Programmable analog and digital noise filters X X X X
SMBus/PMBus hardware support X X X X
Independent clock X X X X

1.

36/227

X: supported

3
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2.29

2.30

2.31

40/227

Audio and LCD PLL(PLLSAI)

An additional PLL dedicated to audio and LCD-TFT is used for SAI1 peripheral in case the
PLLI2S is programmed to achieve another audio sampling frequency (49.152 MHz or
11.2896 MHz) and the audio application requires both sampling frequencies simultaneously.

The PLLSAI is also used to generate the LCD-TFT clock.

SD/SDIO/MMC card host interface (SDMMC)

An SDMMC host interface is available, that supports MultiMediaCard System Specification
Version 4.2 in three different databus modes: 1-bit (default), 4-bit and 8-bit.

The interface allows data transfer at up to 50 MHz, and is compliant with the SD Memory
card specification version 2.0.

The SDMMC card specification version 2.0 is also supported with two different databus
modes: 1-bit (default) and 4-bit.

The current version supports only one SD/SDMMC/MMC4.2 card at any one time and a
stack of MMC4.1 or previous.

The SDMMC can be served by the DMA controller

Ethernet MAC interface with dedicated DMA and IEEE 1588
support

The devices provide an IEEE-802.3-2002-compliant media access controller (MAC) for
ethernet LAN communications through an industry-standard medium-independent interface
(MIl) or a reduced medium-independent interface (RMII). The microcontroller requires an
external physical interface device (PHY) to connect to the physical LAN bus (twisted-pair,
fiber, etc.). The PHY is connected to the device MIl port using 17 signals for MIl or 9 signals
for RMII, and can be clocked using the 25 MHz (MlIl) from the microcontroller.

The devices include the following features:

e  Support of 10 and 100 Mbit/s rates

e Dedicated DMA controller allowing high-speed transfers between the dedicated SRAM
and the descriptors

e  Tagged MAC frame support (VLAN support)

e Half-duplex (CSMA/CD) and full-duplex operation
e  MAC control sublayer (control frames) support

e  32-bit CRC generation and removal

e  Several address filtering modes for physical and multicast address (multicast and
group addresses)

. 32-bit status code for each transmitted or received frame

. Internal FIFOs to buffer transmit and receive frames. The transmit FIFO and the
receive FIFO are both 2 Kbytes.

e  Supports hardware PTP (precision time protocol) in accordance with IEEE 1588 2008
(PTP V2) with the time stamp comparator connected to the TIM2 input

e Triggers interrupt when system time becomes greater than target time

DocID027590 Rev 4 ‘Yl
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2.38

2.39

2.40

2.41

3

General-purpose input/outputs (GPIOs)

Each of the GPIO pins can be configured by software as output (push-pull or open-drain,
with or without pull-up or pull-down), as input (floating, with or without pull-up or pull-down)
or as peripheral alternate function. Most of the GPIO pins are shared with digital or analog
alternate functions. All GPIOs are high-current-capable and have speed selection to better
manage internal noise, power consumption and electromagnetic emission.

The 1/0 configuration can be locked if needed by following a specific sequence in order to
avoid spurious writing to the 1/Os registers.

Fast I/0O handling allowing maximum I/O toggling up to 108 MHz.

Analog-to-digital converters (ADCs)

Three 12-bit analog-to-digital converters are embedded and each ADC shares up to 16
external channels, performing conversions in the single-shot or scan mode. In scan mode,
automatic conversion is performed on a selected group of analog inputs.

Additional logic functions embedded in the ADC interface allow:

e  Simultaneous sample and hold

¢ Interleaved sample and hold

The ADC can be served by the DMA controller. An analog watchdog feature allows very

precise monitoring of the converted voltage of one, some or all selected channels. An
interrupt is generated when the converted voltage is outside the programmed thresholds.

To synchronize A/D conversion and timers, the ADCs could be triggered by any of TIM1,
TIM2, TIM3, TIM4, TIM5, or TIM8 timer.

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 Vgar, ADC1_IN18, which is used to convert the
sensor output voltage into a digital value. When the temperature sensor and Vgt
conversion are enabled at the same time, only Vgt 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.

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.

DocID027590 Rev 4 431227




Pinouts and pin description

STM32F745xx STM32F746xx

Figure 13. STM32F74xZx WLCSP143 ballout
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1. The above figure shows the package top view.
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Pinouts and pin description

3

Table 11. FMC pin definition

Pin name NOR/PSRAM/SR NOR/PSRAM NAND16 SDRAM
AM Mux
PFO AO - - A0
PF1 A1 - - A1
PF2 A2 - - A2
PF3 A3 - - A3
PF4 A4 - - A4
PF5 A5 - - A5
PF12 A6 - - A6
PF13 A7 - - A7
PF14 A8 - - A8
PF15 A9 - - A9
PGO A10 - - A10
PG1 A11 - - A1
PG2 A12 - - A12
PG3 A13 - - -
PG4 A14 - - BAO
PG5 A15 - - BA1
PD11 A16 A16 CLE -
PD12 A17 A17 ALE -
PD13 A18 A18 - -
PE3 A19 A19 - -
PE4 A20 A20 - -
PE5S A21 A21 - -
PE6 A22 A22 - -
PE2 A23 A23 - -
PG13 A24 A24 - -
PG14 A25 A25 - -
PD14 DO DAO DO DO
PD15 D1 DA1 D1 D1
PDO D2 DA2 D2 D2
PD1 D3 DA3 D3 D3
PE7 D4 DA4 D4 D4
PE8 D5 DA5 D5 D5
PE9 D6 DA6 D6 D6
PE10 D7 DA7 D7 D7
DocID027590 Rev 4 73/227




Memory mapping

STM32F745xx STM32F746xx

Table 13. STM32F745xx and STM32F746xx register boundary addresses

Bus Boundary address Peripheral
OXEOOF FFFF - OXFFFF FFFF Reserved
Cortex-M7 0xEO000 0000 - OXEOOF FFFF Cortex-M7 internal peripherals

0xD000 0000 - OXDFFF FFFF FMC bank 6
0xC000 0000 - OXCFFF FFFF FMC bank 5
0xA000 2000 - 0xBFFF FFFF Reserved
0xA000 1000 - 0xA000 1FFF Quad-SPI control register

AHB3 0xA000 0000- 0xA000 OFFF FMC control register
0x9000 0000 - 0X9FFF FFFF Quad-SPI
0x8000 0000 - 0x8FFF FFFF FMC bank 3
0x7000 0000 - Ox7FFF FFFF FMC bank 2
0x6000 0000 - OX6FFF FFFF FMC bank 1
0x5006 0C00- Ox5FFF FFFF Reserved
0x5006 0800 - 0x5006 OBFF RNG
0x5005 0400 - 0x5006 07FF Reserved
0x5005 0000 - 0x5005 03FF DCMI

AHB2 0x5004 0000- 0x5004 FFFF Reserved
0x5000 0000 - 0x5003 FFFF USB OTG FS

90/227
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5 Electrical characteristics

5.1 Parameter conditions

Unless otherwise specified, all voltages are referenced to Vgg.

51.1 Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at Ty = 25 °C and Tp = Tymax (given by
the selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean+30).

5.1.2 Typical values

Unless otherwise specified, typical data are based on Tp =25 °C, Vpp = 3.3 V (for the
1.7 V <Vpp 3.6 V voltage range). They are given only as design guidelines and are not
tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean+20).

51.3 Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

514 Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 20.

5.1.5 Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 21.

Figure 20. Pin loading conditions Figure 21. Pin input voltage

T i
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C =50pF
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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 fyc k frequency and Vpp range
(see Table 18: Limitations depending on the operating power supply range).

e  When the regulator is ON, the voltage scaling and over-drive mode are adjusted to
fucLk frequency as follows:

—  Scale 3 for fyc k < 144 MHz
—  Scale 2 for 144 MHz < fyg x £168 MHz
— Scale 1 for 168 MHz < fyc k £216 MHz. The over-drive is only ON at 216 MHz.

e  When the regulator is OFF, the V12 is provided externally as described in Table 17:
General operating conditions:

o The System clock is HCLK, fPCLK1 = fHCLK/4’ and fPCLKQ = fHCLK/Z'
e  External clock frequency is 25 MHz and PLL is ON when fy¢ g is higher than 25 MHz.

e  The typical current consumption values are obtained for 1.7 V < Vpp < 3.6 V voltage
range and for Tp= 25 °C unless otherwise specified.

e  The maximum values are obtained for 1.7 V < Vpp < 3.6 V voltage range and a
maximum ambient temperature (T,) unless otherwise specified.

e  Forthe voltage range 1.7 V < Vpp < 3.6 V, the maximum frequency is 180 MHz.

Table 24. Typical and maximum current consumption in Run mode, code with data processing
running from ITCM RAM, regulator ON

Max(1)
Symbol | Parameter Conditions fheoLk (MH2z) Typ Unit
Tpo=25°C|Tp=85°C|T,=105°C
216 178 208 230¢4) -
200 165 193 212 230
180 147 1714) 185(4) 1984)
A;'n‘;‘f)rlf‘;‘g{(%')s 168 130 152 164 177
144 100 116 127 137
60 44 52 63 73
Supply 25 21 25 36 46
‘o Ffﬂﬁer:toi(;]e 216 102 | 1200 | 141@ ] mA
200 95 111 131 149
180 84 98 112(4) 125(4)
A'ngt‘)?g;gﬁ's 168 75 87 100 112
144 58 67 77 88
60 25 30 41 51
25 12 15 25 36
1. Guaranteed by characterization results.
104/227 DoclD027590 Rev 4 KW




Electrical characteristics

STM32F745xx STM32F746xx

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

Table 31. Typical and maximum current consumptions in Stop mode

Max(")
Typ
Symbol Parameter Conditions Vop=3.6V Unit
TA = TA = TA = TA =
25°C | 25°C | 85°C [105°C
Flash memory in Stop mode,
; 0.45 2.00 | 14.00 | 22.00
Supply current In StOP all oscillators OFF, no IWDG
mode, main regulator in .
Run mode Flash memory in Deep power 040 | 2.00 | 14.00 | 22.00
down mode, all oscillators OFF
lbb_sToP_NM Fiash — e all
(normal mode) ash memory In >top mode, a 0.32 | 1.50 | 10.00 | 18.00
mode, main regulator in |Fjash memory in Deep power
Low-power mode down mode, all oscillators OFF, no| 0.27 | 1.50 | 10.00 | 18.00
IWDG mA
Regulator in Run mode, Flash
memory in Deep power down 015 0.80 4.00 700
| Supply current in Stop mode, all oscillators OFF, no ’ ' ’ ’
':(’Sﬁzzz—rlif:v' mode, main regulatorin IWDG
mode) LQW voltage and under-|Regulator in Low-power mode,
drive modes Flash memory in Deep power 0.10 070 | 400 | 7.00
down mode, all oscillators OFF, no ’ ’ ’ ’
IWDG

1. Data based on characterization, tested in production.

110/227
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Table 35. Peripheral current consumption (continued)

Iop(Typ)"
Peripheral Unit
Scale 1 Scale 2 Scale 3

TIM2 19.8 18.7 16.1
TIM3 16.6 15.1 13.6
TIM4 16.2 15.1 13.3
TIM5 19 17.8 15.8

TIM6 3 2.7 25

TIM7 3 2.7 25
TIM12 12.4 11.3 10.3

TIM13 6 5.3 5

TIM14 6 5.3 5

LPTIM1 9.4 8.7 8.1

WWDG 1.8 1.6 1.4

SP12/12520) 3 2.9 2.8
SPI3/1253() 3.2 2.9 2.8

APB1 SPDIFRX 2.2 2 1.7

(up to USART2 12.8 12 10.8 UA/MHz

54 MHz) USART3 15.6 14.2 13.1
UART4 11.8 10.7 9.7

UART5 11.2 10 9.2

12C1 9.8 8.7 7.8

12C2 8.6 7.8 7.2

12C3 8.6 7.8 7.2

12C4 12 10.9 9.7

CAN1 6.8 6 5.6

CAN2 6.8 6 5.8

CEC 1 0.7 0.8

PWR 1.2 0.9 0.8

DAC#) 3 2.7 25

UART7 12.4 11.6 10

UART8 10.4 9.3 8.6

‘Y_I DoclD027590 Rev 4 119/227
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Note:

3

For C 4 and C| », it is recommended to use high-quality external ceramic capacitors in the
5 pF to 25 pF range (typ.), designed for high-frequency applications, and selected to match
the requirements of the crystal or resonator (see Figure 32). C; 4 and C| 5 are usually the
same size. The crystal manufacturer typically specifies a load capacitance which is the
series combination of C 4 and C| ,. PCB and MCU pin capacitance must be included (10 pF
can be used as a rough estimate of the combined pin and board capacitance) when sizing
C|_1 and CL2'

For information on selecting the crystal, refer to the application note AN2867 “Oscillator
design guide for ST microcontrollers” available from the ST website www.st.com.

Figure 32. Typical application with an 8 MHz crystal
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integrated capacitors
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. I . OSC_IN fHSE

. .- ® , T
) Bias

o 8 MHz Rf | controlled
gain

STM32F
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1. Rgxr value depends on the crystal characteristics.
Low-speed external clock generated from a crystal/ceramic resonator

The low-speed external (LSE) clock can be supplied with a 32.768 kHz crystal/ceramic
resonator oscillator. All the information given in this paragraph are based on
characterization results obtained with typical external components specified in Table 40. In
the application, the resonator and the load capacitors have to be placed as close as
possible to the oscillator pins in order to minimize output distortion and startup stabilization
time. Refer to the crystal resonator manufacturer for more details on the resonator
characteristics (frequency, package, accuracy).

Table 40. LSE oscillator characteristics (f_ge = 32.768 kHz) (1)
Symbol Parameter Conditions Min | Typ | Max | Unit

LSEDRV[1:0]=00
Low drive capability
LSEDRV[1:0]=10

- 300 -
Medium low drive capability
Ibp LSE current consumption nA
LSEDRV[1:0]=01

- 250 -

- 370 -
Medium high drive capability
I'_SED.RV[1 :O]=1.1' i 480 i
High drive capability
DocID027590 Rev 4 125/227
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Equation 2
Equation 2 allows to calculate the increment step (INCSTEP):

INCSTEP = round[((2"°-1)x md x PLLN)/ (100 x 5x MODEPER)]

fyco_out must be expressed in MHz.
With a modulation depth (md) = £2 % (4 % peak to peak), and PLLN = 240 (in MHz):

INCSTEP = round[((2'°=1)x 2 x 240)/ (100 x 5x 250)] = 126md(quantitazed)%

An amplitude quantization error may be generated because the linear modulation profile is
obtained by taking the quantized values (rounded to the nearest integer) of MODPER and
INCSTEP. As a result, the achieved modulation depth is quantized. The percentage
quantized modulation depth is given by the following formula:

Mdqyantizea% = (MODEPER x INCSTEP x 100x 5)/ ((2'°~1)x PLLN)

As a result:

md 4% = (250 x 126 x 100x 5)/ ((2'°~1)x 240) = 2.002%(peak)

quantize

Figure 36 and Figure 37 show the main PLL output clock waveforms in center spread and
down spread modes, where:

FOis fPLL_OUT nominal.
Tmode I8 the modulation period.
md is the modulation depth.

Figure 36. PLL output clock waveforms in center spread mode
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3
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Electrical characteristics

3

Figure 63. Synchronous multiplexed PSRAM write timings
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Figure 66. NAND controller waveforms for read access
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Figure 67. NAND controller waveforms for write access
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Figure 68. NAND controller waveforms for common memory read access
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3

Figure 72. Quad-SPI timing diagram - SDR mode
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Figure 73. Quad-SPI timing diagram - DDR mode
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Camera interface (DCMI) timing specifications

Unless otherwise specified, the parameters given in Table 108 for DCMI are derived
from tests performed under the ambient temperature, fc| k frequency and Vpp supply
voltage summarized in Table 17, with the following configuration:

e DCMI_PIXCLK polarity: falling
¢ DCMI_VSYNC and DCMI_HSYNC polarity: high
e Data formats: 14 bits

Table 108. DCMI characteristics(!

Symbol Parameter Min Max Unit
- Frequency ratio DCMI_PIXCLK/fycLk - 0.4
DCMI_PIXCLK | Pixel clock input - 54 MHz
Dpixel Pixel clock input duty cycle 30 70 %
tsuipaTA) Data input setup time 3.5 -
thDATA) Data input hold time 0 -
lsuHsYNG) DCMI_HSYNC/DCMI_VSYNC input setup time 25 - ns
tsu(vsyne)
::ﬁ::g DCMI_HSYNC/DCMI_VSYNC input hold time 0 -

1. Guaranteed by characterization results.
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STM32F745xx STM32F746xx Package information

Marking of engineering samples

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

Figure 90. LQFP144, 20 x 20mm, 144-pin low-profile quad flat package

top view example
Product identification() "l O | R~ |

S EF7uULZGTL)|
I |
L |

L L yuw]

Pin 1 Date code

/ identifier
. @

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

MS37561V1

3
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Package information STM32F745xx STM32F746xx

6.5 LQFP176, 24 x 24 mm low-profile quad flat package

information

Figure 91. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package outline
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1. Drawing is not to scale.

Table 118. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package

mechanical data

millimeters inches(")
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 - 1.450 0.0531 - 0.0060
b 0.170 - 0.270 0.0067 - 0.0106
C 0.090 - 0.200 0.0035 - 0.0079
D 23.900 - 24.100 0.9409 - 0.9488
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Table 122. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package mechanical data (continued)

millimeters inches("
Symbol
Min Typ Max Min Typ Max
G - 0.900 - - 0.0354
ddd - - 0.100 - - 0.0039
eee - - 0.150 - - 0.0059
fff - - 0.080 - - 0.0031

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

Figure 101. TFBGA216, 13 x 13 x 0.8 mm thin fine-pitch ball grid array
package recommended footprint
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Table 123. TFBGA216 recommended PCB design rules (0.8 mm pitch BGA)

Dimension Recommended values
Pitch 0.8
Dpad 0.400 mm
Dsm 9.47(? mm typ. (depends on the soldermask reg-
istration tolerance)
Stencil opening 0.400 mm
Stencil thickness Between 0.100 mm and 0.125 mm
Pad trace width 0.120 mm
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