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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
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Active
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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
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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

212 Nested vectored interrupt controller (NVIC)

The devices embed a nested vectored interrupt controller able to manage 16 priority levels,
and handle up to 97 maskable interrupt channels plus the 16 interrupt lines of the Cortex®-
M7 with FPU core.

e  Closely coupled NVIC gives low-latency interrupt processing

e Interrupt entry vector table address passed directly to the core

e Allows early processing of interrupts

e  Processing of late arriving, higher-priority interrupts

e  Support tail chaining

e  Processor state automatically saved

e Interrupt entry restored on interrupt exit with no instruction overhead

This hardware block provides flexible interrupt management features with minimum interrupt
latency.

213 External interrupt/event controller (EXTI)

The external interrupt/event controller consists of 24 edge-detector lines used to generate
interrupt/event requests. Each line can be independently configured to select the trigger
event (rising edge, falling edge, both) and can be masked independently. A pending register
maintains the status of the interrupt requests. The EXTI can detect an external line with a
pulse width shorter than the Internal APB2 clock period. Up to 168 GPIOs can be connected
to the 16 external interrupt lines.

214 Clocks and startup

On reset the 16 MHz internal HSI RC oscillator is selected as the default CPU clock. The
16 MHz internal RC oscillator is factory-trimmed to offer 1% accuracy. The application can
then select as system clock either the RC oscillator or an external 4-26 MHz clock source.
This clock can be monitored for failure. If a failure is detected, the system automatically
switches back to the internal RC oscillator and a software interrupt is generated (if enabled).
This clock source is input to a PLL thus allowing to increase the frequency up to 216 MHz.
Similarly, full interrupt management of the PLL clock entry is available when necessary (for
example if an indirectly used external oscillator fails).

Several prescalers allow the configuration of the two AHB buses, the high-speed APB
(APB2) and the low-speed APB (APB1) domains. The maximum frequency of the two AHB
buses is 216 MHz while the maximum frequency of the high-speed APB domains is

108 MHz. The maximum allowed frequency of the low-speed APB domain is 54 MHz.

The devices embed two dedicated PLL (PLLI2S and PLLSAI) which allow to achieve audio
class performance. In this case, the 12S and SAl master clock can generate all standard
sampling frequencies from 8 kHz to 192 kHz.

3
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Functional overview STM32F745xx STM32F746xx

2.17

2171
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Figure 4. Vppysg connected to Vpp power supply
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Power supply supervisor

Internal reset ON

On packages embedding the PDR_ON pin, the power supply supervisor is enabled by
holding PDR_ON high. On the other packages, the power supply supervisor is always

enabled.

The device has an integrated power-on reset (POR)/ power-down reset (PDR) circuitry

coupled with a Brownout reset (BOR) circuitry. At power-on, POR/PDR is always active and
ensures proper operation starting from 1.8 V. After the 1.8 V POR threshold level is

DocID027590 Rev 4 ‘Yl




Functional overview STM32F745xx STM32F746xx

2.35

2.36

2.37

42/227

The maijor features are:

e Combined Rx and Tx FIFO size of 4 Kbytes with dynamic FIFO sizing

e  Support of the session request protocol (SRP) and host negotiation protocol (HNP)
e 8 bidirectional endpoints

e 16 host channels with periodic OUT support

e  Software configurable to OTG1.3 and OTG2.0 modes of operation

e USB 2.0 LPM (Link Power Management) support

e Internal FS OTG PHY support

e External HS or HS OTG operation supporting ULPI in SDR mode. The OTG PHY is
connected to the microcontroller ULPI port through 12 signals. It can be clocked using
the 60 MHz output.

e Internal USB DMA
e  HNP/SNP/IP inside (no need for any external resistor)

e for OTG/Host modes, a power switch is needed in case bus-powered devices are
connected

High-definition multimedia interface (HDMI) - consumer
electronics control (CEC)

The device embeds a HDMI-CEC controller that provides hardware support for the
Consumer Electronics Control (CEC) protocol (Supplement 1 to the HDMI standard).

This protocol provides high-level control functions between all audiovisual products in an
environment. It is specified to operate at low speeds with minimum processing and memory
overhead. It has a clock domain independent from the CPU clock, allowing the HDMI-CEC
controller to wakeup the MCU from Stop mode on data reception.

Digital camera interface (DCMI)

The devices embed a camera interface that can connect with camera modules and CMOS
sensors through an 8-bit to 14-bit parallel interface, to receive video data. The camera
interface can sustain a data transfer rate up to 54 Mbyte/s at 54 MHz. It features:

e  Programmable polarity for the input pixel clock and synchronization signals
e Parallel data communication can be 8-, 10-, 12- or 14-bit

e  Supports 8-bit progressive video monochrome or raw bayer format, YCbCr 4:2:2
progressive video, RGB 565 progressive video or compressed data (like JPEG)

e  Supports continuous mode or snapshot (a single frame) mode
e  Capability to automatically crop the image

Random number generator (RNG)

All devices embed an RNG that delivers 32-bit random numbers generated by an integrated
analog circuit.

3
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STM32F745xx STM32F746xx

Pinouts and pin description

Table 10. STM32F745xx and STM32F746xx pin and ball definition (continued)

Pin Number
Pin o
o | 8|2 | ¢ |8 |0| o g | name 8| 8| g Additional
s | 2 - T | = ~ ° & | (function 2|3 -g Alternate functions -
b - S - - - S - B - 4 c| 2|2 functions
L | O 8 L |9 | oL i |9 after a|?
¢ | @ |5 |d|®2|c|c | @] reset)! Q
| = ; | S | - o
OTG_HS ULPI DIR,
- - E4 | 13 | 13 | F3 PI11 I/1O| FT | - EVENTOUT WKUP6
- - E7 - F2 | 14 | 14 | F2 VSS - - - -
- - E10 | - F3 | 15 | 15 | F4 VDD - - - -
12C2_SDA, FMC_AO,
- - F11 {10 | E2 | 16 | 16 | D2 PFO I/IO| FT | - EVENTOUT -
12C2_SCL, FMC_A1,
- - E9Q | 11 | H3 | 17 | 17 | E2 PF1 I/1O| FT | - EVENTOUT -
12C2_SMBA, FMC_A2,
- - F10| 12 | H2 | 18 | 18 | G2 PF2 I/O| FT | - EVENTOUT -
LCD_HSYNC,
- - - - - - 19 | E3 PI12 I/IO| FT | - EVENTOUT -
LCD_VSYNC,
- - - - - - 20 | G3 PI13 I/O| FT | - EVENTOUT -
- - - - - - 21 | H3 Pl14 I/IO| FT | - LCD_CLK, EVENTOUT -
- - G11| 13| J2 | 19 | 22 | H2 PF3 I/1O| FT | - FMC_A3, EVENTOUT ADC3_IN9
- - FO | 14 | J3 | 20 | 23 | J2 PF4 I/IO| FT | - FMC_A4, EVENTOUT ADC3_IN14
- - F8 | 15 | K3 | 21 24 | K3 PF5 I/O| FT | - FMC_A5, EVENTOUT ADC3_IN15
10 | C2 | H7 | 16 | G2 | 22 | 25 | H6 VSS S - - - -
1" D2 - 17 | G3 | 23 | 26 | H5 VDD S - - - -
TIM10_CH1, SPI5_NSS,
SAI1_SD_B, UART7_Rx,
- - G10| 18 | K2 | 24 | 27 | K2 PF6 I/IO| FT | - QUADSPI_BK1_I03, ADC3_IN4
EVENTOUT
TIM11_CH1, SPI5_SCK,
SAI1_MCLK_B,
- - F7 | 19 | K1 | 25 | 28 | K1 PF7 I/O| FT | - UART7_Tx, ADC3_IN5
QUADSPI_BK1_102,
EVENTOUT
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Pinouts and pin description STM32F745xx STM32F746xx

Table 10. STM32F745xx and STM32F746xx pin and ball definition (continued)

Pin Number
Pin o
o | ™ © © name | & -3 " "

el 2 |F |3 || |8 |F (function | & | 3 -g Alternate functions Additional

b - S - - - S - B - 4 c| 2|2 functions

L | O 8 L |9 | oL i |9 after a|?

¢ | @ |5 |d|®2|c|c | @] reset)! Q

T I =T I e (e
- - - 83 - 102 | 114 | J10 VSS S - - - -
- - L1 84 [ J13 (103 | 115 | J11 VDD S - - - -

TIM4_CH3, UART8_CTS,
61 H8 J2 | 85 [M14|104 | 116 | L12 PD14 I/IO| FT | - FMC_DO, EVENTOUT -
TIM4_CH4, UART8_RTS,
62 | G8 | K1 86 | L14 [ 105 | 117 | K13 PD15 I/IO| FT | - FMC_D1, EVENTOUT -
- - - - - - 118 | K12 PJ6 IIO| FT | - LCD_R7, EVENTOUT -
- - - - - - 119 | J12 PJ7 I/1O| FT | - LCD_GO0, EVENTOUT -
- - - - - - 120 | H12 PJ8 IIO| FT | - LCD_G1, EVENTOUT -
- - - - - - 121 | J13 PJ9 I/IO| FT | - LCD_G2, EVENTOUT -
- - - - - - 122 | H13 PJ10 IIO| FT | - LCD_G3, EVENTOUT -
- - - - - - 123 | G12 PJ11 IIO| FT | - LCD_G4, EVENTOUT -
- - - - - - 124 | H11 VDD S - - - -
- - - - - - 125 | H10 VSS S - - - -
- - - - - - 126 | G13 PKO I/IO| FT | - LCD_G5, EVENTOUT -
- - - - - - 127 | F12 PK1 I/1O| FT | - LCD_G6, EVENTOUT -
- - - - - - 128 | F13 PK2 IIO| FT | - LCD_G7, EVENTOUT -
- - J1 87 [L15[106 | 129 |M13 PG2 IIO| FT | - FMC_A12, EVENTOUT -
- - G3 | 88 |[K15[107 | 130 | M12 PG3 IO FT | - FMC_A13, EVENTOUT -
FMC_A14/FMC_BAO,

- - G5 | 89 | K14 | 108 | 131 | N12 PG4 I/O| FT | - EVENTOUT -
FMC_A15/FMC_BAA,

- - G6 | 90 | K13 109 | 132 | N11 PG5 I/IO| FT | - EVENTOUT -
DCMI_D12, LCD_R?7,

- - G4 | 91 |J15 110|133 | J15 PG6 I/IO| FT | - EVENTOUT -

USART6_CK, FMC_INT,
- - HA1 92 | J14 | 111|134 | J14 PG7 I/IO| FT | - DCMI_D13, LCD_CLK, -
EVENTOUT
64/227 DoclD027590 Rev 4 ‘Yl
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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
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Table 12. STM32F745xx and STM32F746xx alternate function mapping (continued)

AFO | AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14 | AF15
SAI2/US
Port TIM8/9/10/ SPI2/31U | ppTeiuA | CANT/2ZIT | SAI2/QU FMC/SD
12C1/2/3/ | SPM/2/3/| SPI3/ | SART1/2/ IM12/13/ | ADSPI/O | ETH/
SYS | TIM1Z | TIM3/4S | 1LPTIM | “aicec | aisie | sal | 3uARTs/ | RI4STI8 | 14:quAD | TG2_HS/ |oTG1_Fs | YUCNO | DCMI 1 LCD | SYS
sPoIFRX | 'SPRIFR | spyLcp | oTG1_Fs =

TIM1_ET USART1 | SAI2_FS | CAN1_T | OTG_FS_ EVEN
PAIZ | - R - - - - - “RTS B X DP - - - | LCBRS | oyt
JTMS- EVEN
PA3 | swpio | - - - - - - - - - - - - - - | Tout
FOrAT s | ITCK- ) ) ) ) ) ) ) ) ) ) ) ) ) | Even
SWCLK TOUT

TIM2_C SPI1_NS | SPI3_NS
PA15 | JTDI |HITIM2 | - ; DM | 'sn281_ | sn2s3_ ; U - ; ; ; ; ; - | BN

_ETR WS WS

TIM1_C | TIM3_C | TIM8_CH UART4_ OTG_HS_| ETH_MIl_ EVEN
PBO - H2N H3 2N - - - - cts | LCPR3 | Uipipi | RXD2 - - = | Tout
TIM1_C | TIM3_C | TIM8_CH OTG_HS_| ETH_MIl_ EVEN
PB1 - H3N H4 3N - - - - - LCD_R6 | yipi p2 | RxD3 - - - | Tout
- ) ) ) ) ) | san_sp | MO QUADSP ) ) ) ) ) EVEN
A — | CLK TOUT

JTDOIT SPI1_SC | SPI3_SC
PB3 | RACES | M2C ; ; ; KI251_ | KN283_ - ; - ; - ; ; - | 5N

WO CK CK
SPI2_NS
TIM3_C SPI1_MI | SPI3_MI - EVEN
PortB | PB4 |NJTRST| - " ; ; oG o5 | si282_ ; ; ; ; ; ; S
WS

oB5 ) ) TIM3_C ) 12C1_SM gsp||/1|2_éﬂ1 gsp:/?z_éﬂa ) ) CAN2_R | OTG_HS_|ETH_PPS | FMC_SD | DCMI_D ) EVEN
H2 BA X ULPLD7 | _OUT | CKE1 10 TOUT

SD | _sb
oss | . | Tmac| HOmM- |icisc| | usaArTt o |oanat [EPPSRN |Fmcsp|Dpewmip | | EVEN
H1 CEC L X x| B NEA 5 TOUT
TIM4_C 12C1_SD USART1 DCMI_V EVEN
PB7 - - HZ - A - - “RX - - - - FMC_NL | “syng © | Tout
TIM4_C | TIM10_C | 12¢1.SC | ] ] ] CAN1_R ETH_MII_ | SDMMC | DCMI_D EVEN
PB8 - - H3 H1 L X TXD3 | 1 D4 6 | CP-BS | touT

XX9¥L4ZENLS XXGPL4ZEINLS
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Table 12. STM32F745xx and STM32F746xx alternate function mapping (continued)

AFO | AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 | AF12 | AF13 | AF14 | AF15
SAI2/US
Port TIM8/9/10/ SPI2/31U | ppTeiuA | CANT/2ZIT | SAI2/QU FMC/SD
12C1/2/3/ | SP1/2/31| SPI3I | SART1/2/ IM12/13/ | ADSPIO | ETH/
SYS | TIM1Z | TIM3/4S | 1LPTIM | “aicec | aisie | sal | 3uARTs/ | RI4STI8 | 14:quAD | TG2_HS/ |oTG1_Fs | YUCNO | DCMI 1 LCD | SYS
sPDIFRX | 'SPOIFR | spyicp | oTG1_Fs -
SPI2_NS
oBo ) ) TIM4_C | TIM11_CH | 12C1_sD | 12 ) ) ) CAN1_T ) ) SDMMC | DCMID | | 1y g7 | EVEN
H4 1 A - X 1.05 7 -B7 | tout
WS -
g0 | . | ™M2c ) ) 2c2_sc |SHESC1 USART3 ) _ |ote_Hs_|ETHMIL| ~ e ca | EVEN
H3 C 252 TX ULPI D3 | RX_ER G4 | Tout
ETH_MIL_
TIM2_C 12C2_SD USART3 OTG HS_| TX_ENE EVEN
PB11 - H4 - - A - - “RX - - ULPLD4 |TH RMIL | - - LCD_G5 | rour
TX_EN
SPI2_NS ETH_MIL
PotB | oy | . | TMIB ) ) i2c2_sm | P12 ) USART3 ) CAN2_R | OTG_HS_| TXDOET |OTG HS| ) EVEN
KIN BA - CK X ULPL D5 |H RMILT| _ID TOUT
WS - - _RMILT
XDO
SPI2_SC ETH MIL_
g | . | TM1C ) ) ) P2 ) USART3 ) CAN2_T | OTG_HS_| TXDUET | ) ) EVEN
HIN - CcTs X ULPL D6 | H RMILT TOUT
CK - = _RMIIL_
XD1
oB1a TIM1_C TIM8_CH SPI2_MI USART3 TIM12_C OTG_HS EVEN
- H2N - 2N - o) - “RTS - H1 - - DM - - | Tout
SPI2_M
pg1s | RTCR | TIM1_C | Tims_cH ) Sl ) ) TIM12_C ) ~ |otems| ) EVEN
EFIN | H3N 3N 2 H2 DP TOUT
OTG_HS
SAI2_FS _HS_ FMC_SD EVEN
PCO ; ; ; ; ; ; ; ; % ; ULPLST ; pes - |co_rs | EVEN
boq | TRACE | ) ) ) SEaM |sansp| ) ) ) ETHMD | ) ) EVEN
DO e A c TOUT
Port C -
oca ] ] ] ] ] sPizmi| ] ] ~ |ore_ms_|eTHmi_[Fmc_sp| ] EVEN
) ULPLDIR | TXD2 NEO TOUT
PI2_M TG_H
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51.7 Current consumption measurement

Figure 23. Current consumption measurement scheme

IDD_VBAT
VBAT,
IpD
@‘“3_0[
i VDDfI::I

L

ai14126

5.2 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.

Table 14. Voltage characteristics

Symbol Ratings Min Max Unit
Vpo-Vss \E/);tAeTrr;zra]ldrr\]?;r;j:s)p(l%/)voltage (including Vppa, Vpp, ~03 4.0
Input voltage on FT pins(z) Vgs - 0.3 | Vpp+4.0
Input voltage on TTa pins Vgg— 0.3 4.0 v
vin Input voltage on any other pin Vgg— 0.3 4.0
Input voltage on BOOT pin Vss 9.0
|[AVppyl Variations between different Vpp power pins - 50
|[Vssx Vss| | Variations between all the different ground pins(®) - 50 mv

see Section 5.3.15:
- Absolute maximum
Vespewm) | Electrostatic discharge voltage (human body model) ratings (electrical -

sensitivity)

1. All main power (Vpp, Vppa: Vppusge) and ground (Vggs, Vgga) 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.

3. Include VREF- pin.

3
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Figure 25. Typical Vgt current consumption (RTC ON/BKP SRAM OFF and
LSE in low drive mode)
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Figure 26. Typical Vgt current consumption (RTC ON/BKP SRAM OFF and
LSE in medium low drive mode)
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5.3.9

1221227

External clock source characteristics

High-speed external user clock generated from an external source

In bypass mode the HSE oscillator is switched off and the input pin is a standard 1/0. The
external clock signal has to respect the Table 56: I/O static characteristics. However, the
recommended clock input waveform is shown in Figure 30.

The characteristics given in Table 37 result from tests performed using an high-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 17.

Table 37. High-speed external user clock characteristics

Symbol Parameter Conditions Min Typ Max | Unit
External user clock source
fhsE_ext frequency(") ! i 50 | MHz
Vusen | OSC_IN input pin high level voltage 0.7Vpp - Vbp v
Viuser | OSC_IN input pin low level voltage ) Vss - 0.3Vpp
fw(HSE) OSC_IN high or low time(") 5 - -
tw(HsE) s
trHsE) OSC_IN rise or fall time(!) - - 10
tiHsE)
Cinnse) | OSC_IN input capacitance() - - 5 - pF
DuCy(HSE) Duty cycle - 45 - 55 %
I OSC_IN Input leakage current Vss<Vin<Vpp - - +1 MA

1. Guaranteed by design.

Low-speed external user clock generated from an external source

In bypass mode the LSE oscillator is switched off and the input pin is a standard 1/O. The
external clock signal has to respect the Table 56: I/O static characteristics. However, the
recommended clock input waveform is shown in Figure 31.

The characteristics given in Table 38 result from tests performed using an low-speed
external clock source, and under ambient temperature and supply voltage conditions
summarized in Table 17.

3
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Table 62. ADC characteristics (continued)

Symbol Parameter Conditions Min Typ Max Unit
Vppa=17Mt0 2.4V 0.6 15 18 MHz
fapc | ADC clock frequency
Vppa=241t03.6V 0.6 30 36 MHz
, fanc = 30 MHz, - - 1764 | kHz
frric® | External trigger frequency 12-bit resolution
- - - 17 1fapc
0
Van | Conversion voltage range(® - (Vssa or VReg. - VREF+ \
tied to ground)
@) . . See Equation 1 for ) )
RAIN External input impedance details 50 kQ
Rapc?™ | Sampling switch resistance - - - 6 kQ
2) |Internal sample and hold ) )
Capc capacitor 4 7 PF
¢ () |Injection trigger conversion fapc =30 MHz - - 0.100 Hs
lat latency - - 30 | 1fapc
1. (2 |Regular trigger conversion fapc = 30 MHz - - 0.067 us
latr latency - - 20) 1 1/fapc
fapc = 30 MHz 0.100 - 16 [V
ts(z) Sampling time ADC
- 3 - 480 1fapc
tstag'® | Power-up time - - 2 3 us
fADC =30 MHz
0.50 - 16.40
12-bit resolution Hs
fADC =30 MHz
0.43 - 16.34
10-bit resolution 6 Hs
Total conversion time (including f = 30 MHz
tconv® o ADC 0.37 - 16.27
CONVZ™ | sampling time) 8-bit resolution Hs
fADC =30 MHz
0.30 - 16.20
6-bit resolution Hs
9 to 492 (tg for sampling +n-bit resolution for successive
S 1fapc
approximation)
12-bit resolution
- - 2 Msps
Single ADC P
Sampling rate 12-bit resolution
fs(z) (fapc = 30 MHz, and Interleavmeocl?;al ADC - - 3.75 Msps
ts = 3 ADC cycles)
12-bit resolution
Interleave Triple ADC - - 6 Msps
mode
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Table 96. Synchronous multiplexed NOR/PSRAM read timings'")

Symbol Parameter Min Max Unit
twcLk) FMC_CLK period 2THek—0.5 -
taycikinexy) | FMC_CLK low to FMC_NEX low (x=0..2) - 2
tacLkH_NexH) | FMC_CLK high to FMC_NEX high (x=0...2) Thelk*0.5 -
tycLke-NabvL) | FMC_CLK low to FMC_NADV low - 1.5
tycLk-NaDVH) | FMC_CLK low to FMC_NADV high 0 -
tycLKL-AV) FMC_CLK low to FMC_Ax valid (x=16...25) - 2
td(CLKH-AIV) FMC_CLK high to FMC_Ax invalid (x=16...25) Thelk -
tayciknoer) | FMC_CLK low to FMC_NOE low - 2 ns
tacLkH-NoEH) | FMC_CLK high to FMC_NOE high TheLk—0.5 -
tycLk-apyy | FMC_CLK low to FMC_AD[15:0] valid - 3
tycLk-apvy | FMC_CLK low to FMC_AD[15:0] invalid 0 -
tu(ADV-CLKH) Eil\élr?_A/D“S:O] valid data before FMC_CLK 15 )
thcLkH-apv) | FMC_A/D[15:0] valid data after FMC_CLK high 1 -
tsuNnwAIT-cLkH) | FMC_NWAIT valid before FMC_CLK high 2 -
thicLkH-NwaiT) | FMC_NWAIT valid after FMC_CLK high 3.5 -

Guaranteed by characterization results.

DocID027590 Rev 4

3




Electrical characteristics STM32F745xx STM32F746xx

1. Guaranteed by characterization results.

Figure 65. Synchronous non-multiplexed PSRAM write timings
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Package information

3

Table 118. LQFP176, 24 x 24 mm, 176-pin low-profile quad flat package
mechanical data (continued)

millimeters inches(!
Symbol
Min Typ Max Min Typ Max

E 23.900 - 24.100 0.9409 - 0.9488
e - 0.500 - - 0.0197 -
HD 25.900 - 26.100 1.0200 - 1.0276
HE 25.900 - 26.100 1.0200 - 1.0276

L 0.450 - 0.750 0.0177 - 0.0295
L1 - 1.000 - - 0.0394 -
ZD - 1.250 - - 0.0492 -
ZE - 1.250 - - 0.0492 -
cce - - 0.080 - - 0.0031
k 0° - 7° 0° - 7°

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

The maximum chip-junction temperature, T ; max, in degrees Celsius, may be calculated
using the following equation:

Ty max = Ty max + (Pp max x ©y,)

Where:

e T, maxis the maximum ambient temperature in °C,

e Oy, is the package junction-to-ambient thermal resistance, in ° C/W,

e  Pp max is the sum of P\t max and Pj,o max (Pp max = Pyt max + P;,gmax),

e  Pny7 maxis the product of Ipp and Vpp, expressed in Watts. This is the maximum chip
internal power.

P;,o max represents the maximum power dissipation on output pins where:

Pjo max =X (VoL * o) + Z((Vpp = Vor) * lon),
taking into account the actual Vg / I and Vgy / Ioy of the 1/Os at low and high level in the
application.

Table 124. Package thermal characteristics

Symbol Parameter Value Unit

Thermal resistance junction-ambient

LQFP100 - 14 x 14 mm / 0.5 mm pitch 43
Thermal resistance junction-ambient 57
TFBGA100 - 8 x 8 mm / 0.8 mm pitch

Thermal resistance junction-ambient 31.2
WLCSP143 '

Thermal resistance junction-ambient 40

LQFP144 - 20 x 20 mm / 0.5 mm pitch
A °CIW
Thermal resistance junction-ambient

LQFP176 - 24 x 24 mm / 0.5 mm pitch 38
Thermal resistance junction-ambient 19
LQFP208 - 28 x 28 mm / 0.5 mm pitch

Thermal resistance junction-ambient 39
UFBGA176 - 10 x 10 mm / 0.5 mm pitch

Thermal resistance junction-ambient 29

TFBGA216 - 13 x 13 mm / 0.8 mm pitch

Reference document

JESDS51-2 Integrated Circuits Thermal Test Method Environment Conditions - Natural
Convection (Still Air). Available from www.jedec.org.
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Table 127. Document revision history (continued)

Date

Revision

Changes

10-Dec-2015

Updated Table 10: STM32F745xx and STM32F746xx pin and ball
definition additional functions column: WKUP1, 2, 3, 4, 5, 6 must be
respectively PAO, PA2, PC1, PC13, PI8, PI11.

Updated Table 62: ADC characteristics adding Vggg. negative voltage
reference.

Update Table 14: Voltage characteristics adding table note 3.
Updated Table 69: Temperature sensor calibration values memory
addresses.

Updated Table 72: Internal reference voltage calibration values
memory addresses.

18-Feb-2016

Updated Table 52: EMI characteristics modifying 25/180 MHz by
25/200 MHz.

Updated Figure 13: STM32F74xZx WLCSP143 ballout.
Added TFBGA100 8 x 8 mm package:

— Updated Cover page.

— Updated Section 1: Description.

— Updated Table 2: STM32F745xx and STM32F746xx features and
peripheral counts.

— Updated Table 4: Regulator ON/OFF and internal reset ON/OFF
availability.

— Updated Section 3: Pinouts and pin description adding Figure 12:
STM32F74xVx TFBGA100 ballout and adding TFBGA100 ball
description in Table 10: STM32F745xx and STM32F746xx pin and
ball definition.

— Updated Table 17: General operating conditions.

— Updated Table 53: ESD absolute maximum ratings.

— Updated notes below Figure 43 and Figure 44.

— Updated Section 6: Package information adding TFBGA100
package information and adding thermal resistance in Table 124:
Package thermal characteristics.

— Updated Table 10: STM32F745xx and STM32F746xx pin and ball
definition note 5.

Updated Table 35: Peripheral current consumption peripheral

consumption on APB1 and APB2.

Updated Figure 18: STM32F74xNx TFBGA216 ballout.
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